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1. Introduction to ODBC (open

Database Connectivity)

This module outlines the Open Database Connectivity (ODBC) functionality and
architecture. These course notes address the background problem that ODBC deals with.

In this module you will learn

& why we need ODBC and what the alternatives are
@ the architecture of ODBC
& the terminology used with ODBC

At the end of the module there are some review questions.

Contents
Background to ODBC 1-3
Architecture 1-5
Driver Manager 1-6
Drivers 1-6
Data Sources 1-11
Conformance and Standards 1-13
ODBC Review Questions 1-15
ODBC Review Answers 1-16
Bibliography 1-18
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Background to ODBC

This section presents a brief background to ODBC, and then we discuss the overall
architecture of ODBC, the Driver Manager, drivers and conformance.

Position

Hundreds of different software manufacturers proddatabase Management Systems
(DBMS) for storing, accessing and manipulating data. For various reasons, users may
wish to access data that is stored using any number of different DBMSs via various PC
applications.

Problem

Typically, each different DBMS uses storage and access methods fdathigasdi.e.
collection of data files) that are incompatible with any other DBMS, thus complicating
data access via PC applications.

Alternatives

1. Each PC application contains different versions of software to enable it to
communicate with all the DBMSs on the market.

For example, consider Excel and three different Database Management Systems, such
as Oracle, Ingres and Sybase.

It would take three different versions of Excel - for Oracle, Ingres and Sybase - and a
vast amount of work from developers of these applications. Plus, users would have to
buy and maintain three different versions of Excel.

2. Define a standard that uses common terms to describe the data and operations on that
data.

For each different DBMS, the software vendor provides software which converts the
common terms into the particular operations of the DBMS. Conversely, any outgoing
data is presented in the defined format.

Any computer program, providing it conforms to the standard, can send a request to
the DBMS, and the data will be returned in a standard format.
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Solution

The latter option is the ODBC solution to the problem. ODBC was developed by

Microsoft to give a singlé&PI (Application Programming Interface) which can access a
variety of data sources. This means developers can write applications which are not
targeted to any specific DBMS. End users connect applications to their databases by using
add-in modules calledrivers, which are available from database vendors and driver
developers.

The aim of ODBC is to allow interoperability between different DBMSs and applications
which run under the Microsoft Windows operating system. It worksuppsrting
heterogeneous data access - in other words, applications access different data sources by
using drivers which access the data. Applications can submit any SQL statement which is
supported by a given driver.

SQL is a computer language that is used with a particular type of database called a
relational database, and in general, when reference is made to databases, we mean
relational databases. It is possible to use ODBC, in conjunction with additional software,
to access non-relational data. This is exactly what we do at Easysoft.

API (Application Programming Interface) A set of standards that allows an
application to connect to a DBMS.

Database A collection of data files.

Data Source(in ODBC terms) A combination of the data, the DBMS used to access
that data, the operating system and the network.

DBMS (Database Management System) he software that manages access to a
database.

Driver The software that implements ODBC functions.

SQL (Structured Query Language) An official standard computer language for
interacting with (relational) database systems.
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Architecture

The four main components of the ODBC architecture aréaication theDriver

Managetr theDriver and theData source Their relationship is shown below, and their
functions are briefly described. The following section then explain the components in more
detail.

Note: in later modules you will use the Microsoft ODBC Data Sources Administrator.
For all practical purposes, this is equivalent to the Driver Manager.

ODBC Architecture
Application
Application T
Programming I -
Interface (API) v
MS Driver Manager
Driver Driver Driver
Data Data Data
Source Source Source

?

il

The ODBC Interface, which essentially defines the APl and SQL syntax, is not part of the
architecture, and is described in the section entitled “Conformance” on page 1-13.

An application, such as Microsoft Access or Lotus 1-2-3, calls ODBC functions (i.e.
requests the performance of ODBC operations) which are sent to the driver via the Driver
Manager. As far as the application is concerned the driver and Driver Manager appear to
be a single functional unit. A single application may wish to access data from a number of
different sources and ODBC is designed to allow this.

The Driver Manager (provided by Microsoft) loads drivers for an application when an
application calls certain SQL functions and, if requested, traces calls and keeps a log file
of these.

training-odbc-introduction.doc

easysoii



Module 1. Introduction to ODBC (Open Database Connectivity), page 1-6

The driver processes the function calls sent by the application, submits SQL calls to the
data source and returns results to the application. It may change the syntax of the request
to conform to the syntax used by the DBMS in the data source. Another function of the
driver is to format errors into standard error codes and return these codes to the
application.

In the context of ODBC a data source is more than just a set of data files. A data source
consists of a set of data and its associated environment, which includes the operating
system, Database Management System and networks (if any). Typically, the term data
source is used in a loose fashion to describe any software component that is not one of the
other three described above. An application may access more than one data source at any
given time if it so requires.

Driver Manager

The Driver Manager sits between applications and drivers in the ODBC architecture and it
manages the interactions between an application and a driver. Both multiple applications
and multiple drivers can be managed simultaneously by the Driver Manager.

An application calls an ODBC function, and the Driver Manager sends that call to the
appropriate driver. The first time that an application uses ODBC to connect to data, the
required driver is determined by the Driver Manager and is then loaded into memory.
Therealfter, the Driver Manager takes each incoming function call from the application and
calls a function of the same name in the driver. (The only exception to this is when the
function call is one that the Driver Manager is expected to process, such as when an
application asks for the name of a driver). Finally, when the application calls the ODBC
function which requests disconnection, the Driver Manager unloads the driver from
memory (unless another application is also using that driver).

Additionally, elementary error checking is performed by the Driver Manager to ensure that
functions are called in the correct order and that arguments contain valid values.

Drivers

First, we look at the architecture of drivers, and then the basic functions of a driver are
presented.

Types of Driver

Two basic types of driver are defined by ODBC.sigle-tier driverprocesses data
directly (i.e. it processes both ODBC calls and resultant SQL statements) whenedis-a
tier driver sends SQL statements to the data source. Multi-tier drivers can be further
described as two-tier drivers and three-tier drivers. This is shown in the figures below.
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One-tier driver architecture

one-tier driver (flat file) one-tier driver (ISAM)

A
ISAM calls

File I/O calls

The term one-tier in ODBC refers to a driver that accesses a desktop database file or a flat
file. The main distinguishing feature of one-tier drivers is that the driver itself does all of
the SQL processing.

Two-tier driver architecture

CLIENT two-tier driver (using two-tier driver
TER 1 messaging or RPC) (mapping to native API)
1 Native database API
Data protocol
Network Transport Carrying Data Protocol
SERVER
TIER 2

Two-tier systems are the classic client/server systems. The client, i.e. the driver, sends and
receives the Database Management System'’s data protocol or maps to the native database
API. It doesn't access the data directly. The server, i.e. the DBMS, receives SQL requests
from the client, executes them and then sends the results back to the client.
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Three-tier driver architecture

CLIENT

TER 1 Three-tier (Gateway) Client Driver
Network Library or RPC Runtime System

GATEWAY SERVER

ON LAN

TIER 2 One-tier or Two-tier Driver

Other Components

MACHINE RUNNING
DBMS
TIER 3

From the perspective of a client, there is little difference between two-tier and three-tier
drivers. The main difference is that in a three-tier system, the client connects to a server
which acts as a gateway to the target Database Management System.

To avoid confusion it is important to note the distinction between driver architecture and
hardware architecture. A single-tier driver can run on a physical client-server hardware
architecture (i.e. the driver accesses data that is stored on a server, but the driver itself still
sends SQL from the client to the server). Conversely, a multi-tier driver may reside on a
single machine - the driver sends SQL requests to the data access software which processes
these requests.

Typically, however, in a multi-tier configuration, the application, driver and Driver
Manager reside on one machine (the client), and the database and data access software
reside on a different system (the server). This has the advantage over a single-tier driver
on client-server hardware that only the required data is sent over the network.

Driver Functionality

Once a driver has been loaded by the Driver Manager, there are a number of tasks it
performs:

» Connect to machine containing data
» Deal with errors

e Transform SQL

e Catalog functions

» Information functions

« Data type conversions
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Connect to Machine Containing Data

Once the Driver Manager has loaded a driver, the driver first connects to the machine on
which the data resides. For one-tier drivers there is no network communication to deal
with because the data is local. Two-tier and three-tier drivers must also deal with network
communication.

Consider a two-tier driver. It has to establish a network connection to the DBMS.
Typically, the driver is responsible for displaying a dialog box in which users type their
names and passwords for logging into the DBMS. Then, after this security check, the
driver loads the correct network library (unless it is already linked into the driver). The
network library functions then connect to the server using the server name or network
address information that was provided when the data source was set up.

Deal with Errors

To give applications a standard way of dealing
with error conditions, ODBC requires drivers to
provide not only DBMS-specific error codes, but
also standard error codes. Although the overall
types of errors that are returned by DBMSs are
similar, the internals, such as error numbers,
message content and the amount of information
displayed will all be different. To overcome these
differences ODBC provides:

» areturn code mechanism which reports success or failure for each function

e astandard error function that applications can call every time an ODBC function
fails or presents a warning

« standard error codes for over 85 error conditions

« all the error information that is supplied from the DBMS; native error codes and
messages are returned to the application

« error information from the driver itself

» atagging scheme that identifies the component that reported the error. This
example shows the Easysoft driver returning a server login error message:

Easysoft Error: NET-E-REMERROR: Server reports 'INTERnet ACP AUXS failure

Status = %L O GIN-F-NOTVALID'.
Help |

» the ability to return multiple errors from a singe ODBC function call
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From the perspective of an end user who is using an interactive application, the main
advantage to the standard error handling is the common style. However, if an application
itself makes use of the errors returned from a DBMS in order to perform some further
action, then there is an important advantage to having a standard code. Instead of needing
programming code to deal with all the possible DBMSs that might be used by the
application, there only needs to be one check for the standard error that is returned.

Transform SQL

DBMSs do not always use standard SQL as defined by ISO/ANSI, and therefore, drivers
need the capability of transforming one dialect of SQL into another. Some DBMSs do not
provide all the functionality defined in the standard, and drivers need not need to add
functionality. However, if a DBMS provides the same functionality as the standard, but if
it does it differently from the standard, then the driver must translate the standard into a
form that is understood by the DBMS.

ODBC provides extensions to standard SQL which provide essential interoperability
functionality. For example, many DBMSs support the SQL data types DATE, TIME and
TIMESTAMP. However, the literal formats used with SQL statements can vary between
DBMSs. The ISO SQL standard representation for DATE daygyymmdd, where
yyyyrepresents four digits corresponding to the yeamrepresents two digits

corresponding to the month add represents two digits corresponding to the day. This is
what ODBC uses; if a driver supports the DATE data type, then it must transform this into
the syntax of the DBMS that it is accessing.

Catalog Functions

A major task of a driver is to provide information about the tables, columns and other
objects in a DBMS in a uniform way so that users can interactively select the items of
interest. ODBC provides a set of catalog functions which provides applications with the
basic information that they need from the catalog in the DBMS. Each driver generates an
SQL query that returns the required information to the application. The catalog functions
defined in ODBC include the ability to return information about:

» tables that a user can acceS€( Tablegunction)
» the columns in a tableSQLColumngunction)

» information about a table, such as indexes, if there are any, that are defined on the
table SQLStatisticgunction)

Information Functions

A driver must be able to provide information about its capabilities and the capabilities of
the DBMS it interacts with. A few important functions are shown here:

* SQLGetInfanforms the application of the conformance level, version and
functionality capabilities of the driver
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*  SQLGetTypelnfoeturns information about the data types a DBMS uses.

* SQLDataSourcessQLDriversandSQLGetFunctionsform the application of all
the available data sources, all the drivers and all the functions that a driver

supports.

Data Type Conversions

One of the goals of ODBC is to provide data in a form that is most suitable to any given
application.

Any data type conversion that makes sense is allowed by ODBC. The application specifies
the conversion, and the driver must do this conversion.

Data Sources

Ideally, users should not be aware of underlying communications software, the drivers, the
DBMSs, server addresses etc. To hide these things from end users, ODBCaszs a
source namgDSN). All the underlying software components of any given data source are
mapped to one data source name. Typically, the data source name is chosen by the end
user or a system administrator, and ideally, it should be a name that self-evidently
describes the data that it represents (for example, “SALES DATA").

Within ODBC the terndata sourcds used for two purposes:

1. It defines the data that an end user wants to access. The data source includes the
DBMS software that runs on a particular machine, the operating system, and
networking software.

2. ltis used to refer to the data source name (so instead of saying, for example, “connect
to the data source which is defined by the ‘SALES’ data source name”, we say
“connect to the ‘SALES’ data source”).

Every driver has its own particular set up, and a few examples are shown here.
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ODBC Microsoft Excel Setup

ODBC Microsoft Excel Setup %]

Data Source Name: ||

¢

Cancel

Description: I

—Database
ersion: Excel 97 M
Warkhook:

Select'Woaorkbook...

= Use Current Dire cior

il

Help

Options>>

ODBC Microsoft Access 97 Setup

0ODBC Microsoft Access 97 Setup

Diata Source MName: ||

0}

:

Description: I

Cancel |

—Database

Datahase:

Select. | Create... Bepair..

Compact... |

Help

Advvanced..

it

—System Database

&+ MNong
¢ Database:
Systen Dafabiasel. |
Options»>
Easysoft ODBC Setup
Easysoft ODBC Setup
—Data Source
Mame: || \LI
Description: I Cancel |
Catalog: [EASYSOFT_SQL_CATALOG | Help |
Transpart [REXEC (winSock 2.0) |
Senver I Tiest |

Fiemate Command: I@EASYSOI—_F

Settings...

Logging...

— 3erver Lagin
Username: I
Password: I

Capture...

i

— Catalog Login

Username: I

FPassword: I
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Conformance and Standards

Successful operation of ODBC depends upon defining a set of standards common to all
participating elements of a system.

ODBC is used to facilitate data communication between different applications. It allows
the use of plug-in modules - in other words, drivers from many different vendors can be
used. However, all DBMSs and applications provide different functionality and so for
systems to communicate, it is necessary to define standards for functionality. ODBC
defines conformance levels in two areas of functionality, the ODBC APl and SQL
grammar (including data types), and for both of these there are three levels of
conformance, each one being more comprehensive than the level below.

The conformance levels for the API are named: core API, level 1 API, level 2 API.

The conformance levels for SQL are named: minimum SQL grammar, core SQL grammar,
extended SQL grammar.

Selecting an appropriate level of conformance depends upon the needs of the application.
Microsoft suggest that driver developers implement all level 1 ODBC API functions since
many ODBC applications require this. Conforming to a given level does not mean that
additional functionality cannot be provided, but if a driver is claimed to conform to a given
level, then all the functionality of that level should be provided.

Conformance levels can be determined in a number of ways:

» from driver documentation
» call theSQLGetFunctionfunction from the Driver Manager

» if a driver supports th8&QLGetInfeandSQLGetTypelnféunctions you can use
these to return information on conformance. Although these are level 1 functions
many core level drivers support them

Standards Groups

Various standards groups have influenced the development of ODBC. Notable ones are

ANSI (American National Standards Institute) This is a U.S. government agency which
sets standards in commerce and industry. It works in collaboration with the ISO (below).

ISO (International Standards Organisation) This is a federation of national standards
organisations.

SQL Access Group This was formed in 1989 with the aim of accelerating the acceptance
of formal standards which would be use to increase portability and interoperability for
database applications. The SQL Access Group merged with X/Open (below) in 1994.
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X/Open. This organisation deals with portability issues in a practical way. Wherever
possible, X/Open follows ISO standards, but if such standards do not exist, then this group
will define additions to existing standards in order to help developers create portable
applications.

Summary

In this module you have learnt

o ODBC allows different applications to communicate by means of a common
interface

Applications use plug-in modules called drivers to communicate

When an application wants data, it connects to a data source using a driver

The Microsoft Driver Manager loads drivers for a calling application

DUt

A data source consists of a set of data and its associated environment, which
includes the operating system, Database Management System and networks (ff any)

<

Single-tier drivers process both ODBC calls and SQL statements (SQL is a
language for relational databases)

& Two-tier and three-tier drivers send SQL to the data source

& Three conformance levels are defined for both ODBC and SQL
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ODBC Review Questions

1. What does the acronym ODBC stand for?
2. What is ODBC used for?

3. The four main components of ODBC architecture are:

a. b. C. d.
4. What is a database?
5. Name at least two functions of the Microsoft Driver Manager
6. What is the function of a driver?
7. Name the three basic types of driver architecture.
8. What's the difference between the three driver architectures?
9. What is Structured Query Language (SQL)?
10.What is an API (Application Programming Interface)?

11.What is the function of conformance levels?
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ODBC Review Answers

1. What does the acronym ODBC stand for?

Open Database Connectivity

2. What is ODBC used for?

To connect different (and hence incompatible) databases

3. The four components of ODBC architecture are:

a. Application b. Driver Manager c. Driver d. data source

4. What is a database?

A collection of data files

5. Name at least two functions of the Microsoft Driver Manager.

a. loads drivers

b. traces and keeps a log of SQL function calls

c. list the driver that is used by each data source (information is taken from the
ODBC.INI file)

6. What is the function of a driver?

a. Processes ODBC function calls which are sent by an application

b. Submits SQL calls to a data source

c. Returns results to an application

d. Format errors into standard forms, and return these errors to an application

7. Name the three basic types of driver architecture.

a. Single-tier
b. Two-tier
c. Three-tier
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8. What's the difference between the three driver architectures?
A one-tier driver processes data directly (i.e. it processes both ODBC calls and the
resultant SQL statements).
Two-tier and three-tier drivers send SQL statements to the data source for processing.

The main difference between two-tier and three-tier drivers is that with three-tier
drivers the client connects to a server which acts as a gateway to the DBMS.

9. What is Structured Query Language (SQL)?

An official standard language for interacting with relational database systems.

10.What is an API (Application Programming Interface)?

An APl is a set of standards that allows an application to connect to a DBMS.

11.What is the function of conformance levels?

Since all DBMSs and applications provide different functionality, in order for systems
to communicate, it is necessary to define standards for functionality.
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2. Introduction to SQL
(Structured Query Language)

In this module you will learn

what SQL is and the basic properties of SQL

the tabular structure of data

how to retrieve, enter, change and delete data using SQL

how to set conditions to specify what data is returned in a query

how to obtain data from more than one table

how to perform aggregate functions (e.g. count the records, sum of values) gn the
data that is returned

DUIDCIDEIDUIDHIDE

At the end of the module there are some review questions.

Contents
Structured Query Language 2-3
Tabular Structure of Data 2-3
Indexes 2-6
Combining Information from Different Tables 2-7
Additional Notes 2-9
Manipulating Data using SQL 2-10
SELECT statement basics 2-10
SELECT Statement - Advanced 2-12
INSERT Statement 2-19
UPDATE Statement 2-20
DELETE Statement 2-21
Summary 2-22
SQL Review Questions 2-23
SQL Review Answers 2-24
Further Exercises 2-26
Suggested Answers to Exercises 2-28
Additional Notes 2-30
The Easysoft Catalog 2-30
Supported SQL 2-30
Reserved Words 2-31
Bibliography 2-33
Easysoft Query for Windows 2-34
Start and Connect 2-34
The Example Database 2-37
Exercises 2-39
Suggested Answers 2-41

training-sql-introduction.doc

easysoii



Module 2. Introduction to SQL (Structured Query Language), page 2-2

X

%% %%
400.0
(>

%

"’\
42 2o
9 02

2

%

S

8

.

g X XX

X XXX O
%

t’

 x
b
oo
oK
o
%
X
%
&S
S
X2
X
%

2555
QRIS
Q0L
Rl

&
255
K%
Potele!
dodess
&
5
KKK

X
208
38
0%
ot
et
&
et
%
5%
3%
500K
ot
et
3K
3K
%
et
%
et
X%
3
3K
%

5
iga

0$

3K

et
%
3K
%
et
et
et
et
et

%%
%%
%%
%%

%%
2o

%e%%!

RS
%!
X
X%
X%
et
et

s

0%

2

bS
et

o

b3S

S
et

o

s
et
S

et

X
P
P

Indexes
(access
mechanism)

Operations @

Relational data

SQL
(Structured Query
Language)

SELECT

ordering data
conditions
eliminating duplicates
joining tables

dates

group operations

easysoii

training-sql-introduction.doc



Module 2. Introduction to SQL (Structured Query Language), page 2-3

Structured Query Language

SQLstands forStructured Query Languagsdt is a computing language for interacting

with relational database systems. In simple terms, a relational database is one in which alll
the data is perceived as being containetalsies and a table itself is composed of rows

and columns of data.

SQL is used with ODBC because ODBC is designed for relational databases. The idea
behind ODBC is that any relational database can communicate with any other relational
database or application. The differences in physical implementation between different
database systems are overcome because ODBC defines standards for communicating - any
application that supports ODBC (i.e. an ODBC-compliant application) can send and

receive data from any other application that conforms to ODBC standards. There are
different levels of conformance to various ODBC standards and there are official standards
for different versions of SQL. In addition, there are ODBC extensions to SQL. For the
discussion here, these different standards are not important, but we do sometimes use the
ODBC extensions (these are clearly indicated when they are used).

SQL began to be developed in the early 1970s by IBM and has grown considerably since
then. By the late 1980s, both the American National Standards Institute (ANSI) and the
International Standards Organisation (ISO) had produced definitions for SQL. In the
business and industrial world there are many hundreds, probably thousands, of
applications and systems which use SQL.

Tabular Structure of Data

All data is perceived to be storedtables These consist afolumnsandrows A column
is the vertical dimension of the table and a row is the horizontal dimension of the table
(sometimes columns are also called fields and rows are called recordigtaBasds a
collection of tables.

Imagine that there is a database that is used to store information about both the products
that are made by a company and the orders that customers send to the company. For now,
consider only the products that are made. Say that we need information on only the
product number, name and price. This information is shown in the PRODUCTS table

below.

PRODUCTS
P_NUMBER P _NAME P _PRICE
P1 widget 13.50
P2 fergulator 19.60
P3 doofer 15.45
P4 dongle 8.05
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In this table there are four rows corresponding to the four products made by the company.
For each of these products, three items of information relating to that product are stored,
namely the product number, the product name and the price.

Say that we want to keep information about orders despatched. For this, we will use two
tables. First, here is the ORDERS table, which contains information about each order.

ORDERS
O NUMBER CUSTOMER O DATE
o1 Smith 29-01-1997
02 Jones 29-01-1997
03 Black 03-02-1997
04 Smith 04-02-1997

The format of date information in a DBMS (Database Management System) is application
dependent.

For exemplary purposes we don't consider any further the relationships between other
tables that would be required in a real-world case. Let us say that the CUSTOMER
column sufficient to identify all the customers known to the database.

For each order, we need to know the product(s) requested, and the number required. There
is another table which is used to keep track of the details of each order that are despatched
by the company. This is called OLINES (for order lines).

OLINES
O_NUMBER P_NUMBER QUANTITY TOTAL_PRICE
o1 P1 1 13.50
o1 P4 2 16.10
03 P4 1 8.05
o4 P2 1 19.60
o4 P4 1 8.05

To relate information in different tables, the tables must be “joined” (see “Combining
Information from Different Tables”, page 2-7 of this module).
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Column The vertical dimension of a table.
Database A collection of tables.
Row The horizontal dimension of a table.

Table A table contains data which is arranged in rows and columns.
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Indexes

To speed up the rate of data retrieval, indexes can be used. Anindex can be unigue or
non-unique. Indexes provide ordered access to rows of a table, and they are based on the
values of one or more columns of a table. An additional feature is that the ordering may be
ascending or descending.

Although indexes are useful when retrieving data, they slow down the input of data
(because in addition to updating the table, the index must be maintained). It is not possible
to state definitively when indexes should and should not be used, because this depends
upon how the data is used. Typically, if the data does not change frequently, it will be
more beneficial to use an index than if the data changes frequently.

As example of a unique index, consider the ORDERS table. This could have a unique
index defined on the O_NUMBER column. If we are looking for a specific order, then this
index would allow rapid retrieval of the data.

ORDERS

O NUMBER CUSTOMER O DATE

01 Smith 29-01-1997

02 Jones 29-01-1997

03 Black 03-02-1997

04 Smith 04-02-1997
unique index: every data non-unique index: data
value in this column is values in this column
different. can be the same.

A non-unique index could be defined on the CUSTOMER column, so that all the orders for
a specific customer could be found rapidly.
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Combining Information from Different
Tables

Say we want to gather information for the order line details of a prototypical invoice. If we
don't need to show part names, then we could just obtain data from the OLINES table. If
we wanted to include part names, then we would have to combine information from both
the OLINES and PRODUCTS tables, because product names are stored in the
PRODUCTS table. This operation is called a join. The tables are joined on the
P_NUMBER field, which is common to both tables.

Types of Join

There are essentially two basic types of join calteter join andouter join The inner

join selects records which match in both tables. The outer join operation selects all the
records from one table, even if they do not have a corresponding match in the other table.
Outer joins can be classified as left outer joins and right outer joins. A left outer join is
one where all the records in the “left” table (i.e. the first table in the join condition) are
shown. A right outer join is one where all the records in the “right” table (i.e. the second
table in the join condition) are shown.

Inner and outer joins are exemplified using the OLINES and PRODUCTS tables. Say the
join is OLINES joining PRODUCTS, and say that we just want to see just the
P_NUMBER and P_NAME fields (purely so that this page is not cluttered with
unnecessary text). For ease of reference, the relevant data is replicated here.

OLINES PRODUCTS
O _NUMBER P_NUMBER P_NUMBER P_NAME
o1 P1 P1 widget
o1 P4 P2 fergulator
03 P4 P3 doofer
04 P2 P4 dongle
04 P4

On all the joins that will be shown, we will join P_NUMBER from the OLINES table with
P_NUMBER in the PRODUCTS table. In reality, these P_NUMBERS are the same thing
- the product number of a particular product. However, in our representation of reality,
they are different, and we need some method for distinguishing them. The convention is to
prefix the column name with the table name, so we have OLINES.P_NUMBER and
PRODUCTS.P_NUMBER.
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Index A data structure that behaves like an ordered list of pointers to the rows of a
table.

Inner Join Returns records which match in the join column(s) in both tables.
Join Basically, a join is a query in which data is retrieved from more than one table.
NULL represents a case where a value is unknown.

Outer Join All records from one of the tables are returned, even if there are no
matching values in the join column(s) of the other table.

Inner Join

The result of an inner join (just showing P_NUMBER and P_NAME, and with duplicates
removed) is:

OLINES.P_NUMBER PRODUCTS.P_NAME
P1 widget

P2 fergulator

P4 dongle

Of all the products available, only three products, namely P1, P2 and P4, appear in the
OLINES table. Therefore these three products appear in the result of the inner join.

Left Outer Join

The ‘left’ table is OLINES, so all the product numbers which appear in this table will be
matched with all the product numbers in the PRODUCTS table. The result is:

OLINES.P_NUMBER PRODUCTS.P_NAME
P1 widget

P2 fergulator

P4 dongle

In our case, the result is the same as an inner join (because there cannot be any products in
OLINES which do not occur in PRODUCTS).
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Right Outer Join

The ‘right’ table is PRODUCTS, so all the product numbers which appear in this table
will be matched with all the product numbers in the PRODUCTS table. The result is:

OLINES.P_NUMBER PRODUCTS.P_NAME
P1 widget

P2 fergulator

NULL doofer

P4 dongle

The product ‘doofer’ (P3) exists in the PRODUCTS table, so it appears (indirectly as
P_NAME) in the join result. P3 does not exist in the OLINES table, so it does not appear
in the result. The term NULL in SQL refers to unknown or missing information.

Additional Notes

Typically, table names and the column names are typed in upper case. This is not
mandatory, but is a convention - lowercase letters are allowed. Table and column names
must start with an alphabetic letter and cannot contain spaces - the underscore character
() is usually used as a separator.

SQL is not concerned with the actual storage of data.
There are many pictorial methods of describing the structure of a database. If just the
table structure is being defined, then a useful method is to use a variant of a Bachman

diagram; tables are shown as rectangles, and lines linking the rectangles show the
relationships between tables. Our database would be shown thus:

Pictorial representation of database

ORDER _

PRODUCTS LINES

ORDERS

The “crow’s foot” ( % ) indicates a one-to-many relationship, the single line at
PRODUCTS and ORDERS representing the “one”, and the triple lines (at

ORDERLINES) representing “many”. That is, one product can appear in many different
order lines, but each order line can reference just a single product. Similarly, each order in
ORDERS can have many (one or more) different lines, whereas any one order line belongs
to just one order.
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Manipulating Data using SQL

Although SQL is capable of far more than just manipulating data, as far as we are
concerned, its purpose is to retrieve and store data. The four operations that are available
for this are the SELECT, INSERT, UPDATE and DELETE statements. These do exactly
what their names suggest, and we will look at each of them in turn, starting with the most
complex (in terms of its richness of structure), namely SELECT. Each of the sections will
start with a brief overview of the structure of the statement, followed by one or more
examples from the example database described above. All the possible options for the
statements are not covered - refer to one of the many books on SQL for a comprehensive
reference. Inthe real world, SQL is often used to deal with millions of records; the
principles can be explained best when there are only a few rows in each of the tables.

SELECT statement basics

The SELECT statement is used to extract data from one or more tables in the database. Its
basic structure is

SELECT <columns>
FROM <tables>
WHERE <search conditions>

<columns> can be one or more columns from one or more of the tables specified in the
following FROM clause.

<tables> is a list of one or more tables which contain the columns listed in the SELECT
line.

<search conditions> is a list of conditions that can be used to limit or refine the selection of

data that is returned.

Example 1

List all the information available about all the products that are made.

SELECT *
FROM PRODUCTS

The asterisk (*) in the SELECT statement indicates that all the columns in the tables listed
in the following FROM clause should be returned in the order that they are defined in the
PRODUCTS table. There is no necessity to specify the WHERE clause, because no
conditions for selection are being made.

All the data in the PRODUCTS table is returned.
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Example 2

Show the price and name (in that order) of all the products that are made.

SELECT P_PRICE, P_NAME
FROM PRODUCTS

The result is: P_PRICE P_NAME
13.50 widget
19.60 fergulator
15.45 doofer
8.05 dongle
Example 3

List the name and product number for each of the products that costs more than £10.00.

SELECT P_NAME, P_NUMBER

FROM PRODUCTS
WHERE P_PRICE > 10.0
The result is: P_NAME P_NUMBER
widget P1
doofer P3
fergulator P2

This example shows the use of a simple search condition that results in only rows with a
P_PRICE value greater than 10 being returned from the database. Although P_PRICE is
used in the query, it does not appear in the result. Often, the unit of value of numerical
columns is implicit in the data. We know that the units refer to pounds sterling, because
that was the way the database was designed. In an American context, the units would
probably refer to U.S. dollars.

The “>" operator is one of the six scalar comparison operators which are used to compare
data values:

operator means

= equal to

< less than

> greater than

<= less than or equal to
>= greater than or equal to
<> not equal to

Comparison operator is used to compare two values.

Search condition is used to limit the data that is returned by a query.
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SELECT Statement - Advanced

This section deals briefly with some of the more advanced features of the SELECT
statement.

Complex Conditions

Search conditions can be grouped usingldiggcal operatorsAND, OR and NOT.

Example 4

Find the name and price of all the products with a price between £10 and £15.

SELECT P_NAME, P_PRICE

FROM PRODUCTS
WHERE P_PRICE >=10.0 AND P_PRICE <= 15.0
The result is: P_NUMBER P_NAME P_PRICE
P1 widget 13.50

Although the query above is correct, the use of parentheses in the WHERE clause is good
practice. This is because an implicit order is applied to the clause when it is processed,
and the order in which a clause is processed can affect the result. In some cases, the
implicit order may not be what is wanted; parentheses will always over-ride the implicit
ordering.

The WHERE clause would better be written:
WHERE (P_PRICE >= 10.0) AND (P_PRICE <= 15.0)

Precedence Order

There is an implicit order in which logical operations are carried out. This is called the
precedence orderThe order is

NOT (highest)

AND

OR (lowest)

For example, the condition
aORDbANDC
means
a OR (b AND c)
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A AND B OR C A AND (B or C)
=(A AND B) orR C %

Where there is a combination of operators, parentheses (some people call these brackets)
should be used to group conditions for two reasons.

» To over-ride the order of precedence, you must use parentheses.
» Toaid clarity. Even if the logic defined by the precedence rules is what you want,

using parentheses makes the logic easy to see.

Example 5

This example uses the ORDERS table, shown below.

ORDERS
O NUMBER CUSTOMER O DATE
01 Smith 29-01-1997
02 Jones 29-01-1997
03 Black 03-02-1997
04 Smith 04-02-1997

Find any orders for the customer named ‘Smith’ dated ther3™" of February 1997.

SELECT *
FROM ORDERS
WHERE CUSTOMER = ‘Smith’ AND

(O_DATE = {d “1997-02-04’} OR O_DATE = {d '1997-02-03} )

Note: At this stage, do not worry about the date format in the WHERE clause; you will
learn about this later.

The result is: O_NUMBER CUSTOMER O_DATE
04 Smith 04-02-1997
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Without the use of parentheses in the WHERE clause, that is:
WHERE CUSTOMER = ‘Smith’ AND
O_DATE ={d ‘'1997-02-04'} OR O_DATE ={d ‘1997-02-03'}

the returned data would be:

O_NUMBER CUSTOMER O_DATE
03 Black 03-02-1997
o4 Smith 04-02-1997

If the dates had been swapped in the WHERE clause without parentheses, that is:
WHERE CUSTOMER = ‘Smith’ AND
O_DATE ={d ‘'1997-02-03'} OR O_DATE ={d ‘1997-02-04'}

then in this case the result would contain order O4 only. Clearly, it is wise to use
parentheses to ensure that the query uses the logic you want.

Precedence order also applies to arithmetic operators; again, use parentheses to explicitly
state the order of evaluation.

Logical operator is used to group conditions.

Precedence orderis the implicit order in which operations are carried out

Other Conditional Operators

SQL has other conditional operators, such as BETWEEN, LIKE and NULL. A few
examples are presented here.

Example 6

Recall Example 4, “Find the name and price of all the products with a price between £10
and £15.” This could be written using the BETWEEN operator:

SELECT P_NAME, P_PRICE
FROM PRODUCTS
WHERE P_PRICE BETWEEN 10.0 AND 15.0

This has exactly the same result as using the AND operator in Example 4, but for most
people, it is easier to understand.
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Example 7

Character data can be gqueried on the basis of its content.
List all the products which start with the letter “d” and display their price.

SELECT P_NAME, P_PRICE
FROM PRODUCTS
WHERE P_NAME LIKE ‘d%’

When used with the LIKE operator, the % character represents any string of zero or more
characters.

In this example, we've introduced the character data type. Data types are used to classify
data into groups. One of the reasons for doing this is to help prevent errors. If we know
that a data item should be numeric, then if a user enters a character, the program can alert
the user. In SQL, these are always enclosed in single quote marks, unlike numeric data
types. The single quotes are not part of the data itself, so they do not appear in the output.
Supported data types are listed in the appendix.

Joining tables

The abstract discussion of SQL showed how tables could be joined. Here we show how
this is done using SQL.

Example 8

Generate (partial) data for an invoice. Each invoice for a single order (for example, O4)
should contain the order number, product number, product name, quantity and total price.

SELECT O_NUMBER, P_NUMBER, P_NAME, QUANTITY,

TOTAL_PRICE
FROM PRODUCTS, OLINES
WHERE (O_NUMBER = ‘O4’) AND

(OLINES.P_NUMBER = PRODUCTS.P_NUMBER)

Theresultis: O_NUMBER P_NUMBER P_NAME QUANTITY TOTAL_PRICE
04 P2 fergulator 1 19.60
04 P4 dongle 1 8.05
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Eliminating Duplicates
Recall that two or more rows of a result set may be identical. These duplicate rows can be

removed.

Example 9
Which orders contain either fergulators (P2) or dongles (P4), or both

SELECT DISTINCT O_NUMBER

FROM OLINES
WHERE (P_NUMBER="P2’) OR (P_NUMBER="P4’)
The result is: O_NUMBER
o1
03
04

If the SELECT statement had not contained the DISTINCT keyword, the following data
would have been returned:

O_NUMBER
o1
03
04
04

Ordering Data

Although data in tables is not ordered, the result of a query can be ordered using the
ORDER BY statement. The default ordering is ascending, but if you want to order the
data in descending order, you can, as shown in this example.

Example 10
Find the names and price of all products and arrange them in descending order of price.
SELECT P_NAME, P_PRICE

FROM PRODUCTS
ORDER BY P_PRICE DESC
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The result is: P_NAME P_PRICE
fergulator 19.60
doofer 15.45
widget 13.50
dongle 8.05

DESC in the ORDER BY clause means descending. If you do not use it, then the default
order is ascending (if desired, this can be specifically stated using ASC).

Aggregate Functions

There are a number of operations that can be performed, such as finding the average value
of data, on a collection of values in one column of a table. These are eglgdgate
functions and they are listed below.

function meaning

COUNT DISTINCT count the number of distinct values in the column
COUNT (* count the number of rows in a table

SUM sum of the values in the column (numeric values only)
AVG average of the values in the column (numeric values only)
MAX largest value in the column

MIN smallest value in the column

Example 11

How many products are there?

SELECT COUNT (¥
FROM PRODUCTS

The result is:

4
The table that is returned contains a single column with just a single row. The column
does not have a name.

Example 12
What is the price of the cheapest product.

SELECT MIN (P_PRICE)
FROM PRODUCTS

The result is:
8.05
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Dealing with dates

When specifying dates with ODBC, we need to use SQL with ODBC extensions.
Previously, we stated that the format of dates in a database is application dependent.
ODBC must convert this into some standard form. A date is specified in ODBC as
follows:

{d 'yyyy-mm-dd’ }

yyyy represents four digits corresponding to the year

mm represents two digits corresponding to the month

dd represents two digits corresponding to the day of the month

For example, 17 January 1995 would be represented as {d '1995-01-17" }

Example 13

Write a query to list all the orders fof"4~ebruary 1997.

SELECT *

FROM ORDERS

WHERE O_DATE ={d '1997-02-04" }

The result is: O_NUMBER CUSTOMER O_DATE
04 Smith 04-02-1997

training-sql-introduction.doc e a Sys Oﬁ



Module 2. Introduction to SQL (Structured Query Language), page 2-19

INSERT Statement

The INSERT statement is used to add a row to a table. Its basic structure is

INSERT INTO  <table> [<column list>]
VALUES <list of values>

Example 14

The company has just started to produce a new product, a symmetrical screw, with a price
of £0.27. It has been allocated a part number of 6.

INSERT INTO PRODUCTS
VALUES (‘P6’, ‘'symmetrical screw’, 0.27)

The PRODUCTS table now contains:

PRODUCTS
P_NUMBER P_NAME P _PRICE
P1 widget 13.50
P2 fergulator 19.60
P3 doofer 15.45
P4 dongle 8.05
P6 symmetrical screw 0.27

In this case, it is not necessary to specify the column names into which data is entered
because the order in the VALUES clause matches the column order in the table. However,
column names can be specified. The advantage of this is that there is then a partial check
that the data is entered in the correct columns. If column names are specified, then the
order of the data entered need not match that of the table (but it must match the order
specified in the INSERT clause).

INSERT INTO PRODUCTS (P_NAME, P_NUMBER, P_PRICE)
VALUES (‘symmetrical screw’, ‘P6’, 0.27)

The result of this query would be exactly the same as that for the previous query.
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UPDATE Statement

The UPDATE statement is used to modify existing rows in a table. Its basic structure is

UPDATE <table>
SET <column> = <value>
WHERE <conditions>

Every row whose column(s) match the conditions is updated.

Example 15

Say that widgets have been reduced in price to £12.20. Update the PRODUCTS table to
reflect this.

UPDATE PRODUCTS
SET P_PRICE = 12.20
WHERE P_NAME = ‘widget’

This table now contains

PRODUCTS
P_NUMBER P_NAME P _PRICE
P1 widget 12.20
P2 fergulator 19.60
P3 doofer 15.45
P4 dongle 8.05
P6 symmetrical screw 0.27

Example 16
Say that all product prices are raised by 10%. Updating the table could be done like this.

UPDATE PRODUCTS
SET P_PRICE =P_PRICE *0.1

This table now contains

PRODUCTS
P_NUMBER P_NAME P _PRICE
P1 widget 13.42
P2 fergulator 8.86
P3 doofer 17.00
P4 dongle 21.56
P6 symmetrical screw 0.30
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This result shows the effects of rounding. In our example, we rounded up. Exactly what
happens is application dependent.

DELETE Statement

The DELETE statement is used to delete one or more rows from a table. Its basic
structure is

DELETE
FROM <table>
WHERE <conditions>

Example 17
Say that doofers are no longer made - delete that product for the PRODUCTS table

DELETE
FROM PRODUCTS
WHERE  P_NAME = ‘doofer’

An alternative WHERE clause is: WHERE P_NUMBER=P3. This has exactly the same
effect, since there is a 1:1 correspondence between P_NUMBER and P_NAME. The
result in both cases is:

PRODUCTS
P_NUMBER P_NAME P _PRICE
P1 widget 13.42
P2 fergulator 8.86
P4 dongle 21.56
P6 symmetrical screw 0.30

Just a single row has been deleted. The next example shows the deletion of many rows.

Example 18

Say that order number O4 had been entered by mistake. Delete this order from the
OLINES table (in practice, an application running the SQL would probably have a method
for dealing with incorrect entries. It's not a good idea to allow users to delete data at will).

DELETE
FROM OLINES
WHERE  O_NUMBER =4

This table now contains
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OLINES
O_NUMBER P_NUMBER QUANTITY TOTAL_PRICE
o1 P1 1 13.50
o1 P4 2 16.10
03 P4 1 8.05

Omitting the WHERE clause would have resulted in all the rows being deleted.

Summary
In this module you have learnt that
& SQL (Structured Query Language) is a language used for relational database
& data is perceived to be stored in tables
& tables are composed of rows and columns
& indexes can be used to speed up data retrieval
& an index can be unique or non-unique
& the basic data manipulation statements are: SELECT, UPDATE, INSERT,
DELETE
# data can be combined from different tables using joins
» Inner joins select records that have matching values in both tables
e OQuter joins select all records from one table; the other table may not halje
matching values
& NULL represents a case where a value is unknown
& there are six scalar comparison operators (<, >, <>, <=, >=, =) which are Jsed
to compare data values
& there are three logical operators (AND, OR, NOT) which are used to combin
conditions
& parentheses
e over-ride precedence order
» allow you to see clearly the logic of a condition
& aggregate functions are group operations, such as MAX, AVG, which work on
collections of data values
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SQL Review Questions

1. What type of databases is SQL designed for?

2. What is the purpose of a join?

3. What is the difference between an inner join and an outer join?

4. What do the terms ‘left’ and ‘right’ mean in the context of outer joins?
5. What three operators are used to combine conditions in SQL?

6. Is it always necessary to use parentheses when using an AND or OR operator in
SQL?

7. The result of an SQL query may contain duplicate values. How can these duplicates
be removed?

8. How many comparison operators are there? List them.
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SQL Review Answers

1. What type of databases is SQL designed for?

Relational databases.

2. What is the purpose of a join?

To obtain information from more than one table

3. What is the difference between an inner join and an outer join?
An inner join returns data for the join column only if it occurs in both tables
An outer join returns data from the join column whether or not it appears in both
tables.

4. What do the terms ‘left’ and ‘right’ mean in the context of outer joins?
They refer to the relative position of the table in the join condition. The first table is
the left table, and the second table is the right table.

5. What three operators are used to combine conditions in SQL?
AND, OR, NOT.

6. Is it always necessary to use parentheses when using an AND or OR operator in
SQL?
No, but to ensure that the result is based on the condition you thought you had defined,
and for clarity, it's a good idea always to use them.

7. The result of an SQL query may contain duplicate values. How can these duplicates

be removed?

Use SELECT DISTINCT.

8. How many scalar comparison operators are there? List them.

There are 6:
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= (equal), < (lessthan), > (greater than), <= (less than or equal),
>= (greater than or equal), <> (not equal).
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Further Exercises

For your convenience when answering the questions which require the writing of SQL
code, the three tables are replicated here.

PRODUCTS
P_NUMBER P _NAME P _PRICE
P1 widget 13.50
P2 fergulator 19.60
P3 doofer 15.45
P4 dongle 8.05

ORDERS
O _NUMBER CUSTOMER O DATE
01 Smith 29-01-1997
02 Jones 29-01-1997
03 Black 03-02-1997
04 Smith 04-02-1997
OLINES

O _NUMBER P_NUMBER QUANTITY TOTAL _PRICE
01 P1 1 13.50
01 P4 2 16.10
03 P4 1 8.05
04 P2 1 19.60
04 P4 1 8.05

1. Write a query to show all the orders.

2. Write a query to show all the order numbers and the customer who sent the order.

3. Write a query to list all the orders for'Danuary 1997 - show the order number and
the customer only.

training-sql-introduction.doc e a Sys Oﬁ



Module 2. Introduction to SQL (Structured Query Language), page 2-27

4. Using SQL, what is the easiest way to find out how many orders there are?

5. Use SQL to calculate the total value of all the orders.

6. Find the average price of all the products by writing a simple query.

7. Write a query to list the name and product number of all the products despatched on
29" January 1997.

8. Write a query to list all the customers in alphabetic order.

9. Write a query to show the name of all products and their price; list this information in
descending price order.
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Suggested Answers to
Exercises

1. Write a query to show all the orders.

SELECT *
FROM ORDERS

2. Write a query to show all the order numbers and the customer who sent the order.
SELECT O_NUMBER, CUSTOMER
FROM ORDERS

3. Write a query to list all the orders fof'Danuary 1997 - show the order number and
the customer only.
SELECT O_NUMBER, CUSTOMER
FROM ORDERS
WHERE O_DATE ={d '1997-01-01"}

Here, we must use an ODBC extension to SQL to specify the date.

4. Using SQL, what is the easiest way to find out how many orders there are?
SELECT COUNT (¥
FROM ORDERS
5. Use SQL to calculate the total value of all the orders.
SELECT SUM (TOTAL_PRICE)
FROM OLINES
6. Find the average price of all the products by writing a simple query.

SELECT  AVG (P_PRICE)
FROM PRODUCTS
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7. Write a query to list the name and product number of all the products despatched on
29" January 1997.

SELECT  P_NAME, P_NUMBER

FROM OLINES, PRODUCTS

WHERE  O_DATE ={d '1997-01-29'} AND
OLINES.P_NUMBER = PRODUCTS.P_NUMBER

Here, we must use an ODBC extension to SQL to specify the date.

8. Write a query to list all the customers in alphabetic order.

SELECT DISTINT CUSTOMER
FROM ORDERS
ORDER BY CUSTOMER

Note: in practice, this query would be posed against a table dedicated to customer
information.

9. Write a query to show the name of all products and their price; list this information in
descending price order.

SELECT P_NAME, P_PRICE
FROM PRODUCTS
ORDER BY P_PRICE DESC
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Additional Notes

The Easysoft Catalog

The Easysoft Catalog can be considered as a set of tables which themselves contain the
information needed to describe the non-relational server data in relational terms, so that it
may be viewed by ODBC-compliant applications (which interact with data using SQL).
These tables can be queried by SQL just as any other table can.

Supported SQL

The following SQL statements are supported by the Easysoft software. Words enclosed in
angle brackets (<>) should be replaced by any valid SQL syntax.
INSERT

INSERT INTO <table> [( <column identifiers>)] VALUES (<values>)

SELECT

SELECT [ALL | DISTINCT] <select-list>
FROM <table>

[WHERE <search condition>]

[GROUP BY <column names>]
[HAVING <search condition>]

[ORDER BY <sort specification>]

DELETE SEARCHED
DELETE FROM <table> [WHERE <searclordition>]

UPDATE SEARCHED

UPDATE <table>
SET <column identifiers> = <expression>
[WHERE <search condition>]

Supported Set (Aggregate) Functions
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COUNT(*), COUNT, MAX, MIN, SUM, AVG

Reserved Words

SQL contains reserved words (a word that is part of the language itself), which should not
be used when writing SQL commands unless they are expressed as character literals (i.e.
enclosed between single quote marks). Examples of reserved words are SELECT,

UPDATE, BETWEEN and SET. These words are defined by the standards organisations
that define the SQL language, and are listed below.

ABSOLUTE
ACTION

ADA

ADD

AFTER

ALIAS

ALL

ALLOCATE
ALTER

AND

ANY

ARE

AS

ASC
ASSERTION
ASYNC

AT
AUTHORIZATION
AVG

BEFORE

BEGIN
BETWEEN

BIT
BIT_LENGTH
BOOLEAN

BOTH

BREADTH

BY

C

CALL

CASCADE
CASCADED
CASE

CAST

CATALOG
CATALOG_NAME
CHAR
CHAR_LENGTH
CHARACTER
CHARACTER_LENGTH
CHARACTER_SET_NAME
CHARACTER_SET_SCHEMA
CHECK
CLASS_ORIGIN
CLOSE
COALESCE
COBOL
COLLATE
COLLATION
COLLATION_CATALOG

COLLATION_NAME
COLLATION_SCHEMA
COLUMN
COLUMN_NAME
COMMAND_FUNCTION
COMMIT

COMMITTED
COMPLETION
CONDITION_NUMBER
CONNECT
CONNECTION
CONNECTION_NAME
CONSTRAINT
CONSTRAINT_CATALOG
CONSTRAINT_NAME
CONSTRAINT_SCHEMA
CONSTRAINTS
CONTINUE

CONVERT
CORRESPONDING
COUNT

CREATE

CROSS

CURRENT
CURRENT_DATE
CURRENT_TIME
CURRENT_TIMESTAMP
CURRENT_USER
CURSOR
CURSOR_NAME
CYCLE

DATA

DATE
DATETIME_INTERVAL_CODE
DATETIME_INTERVAL_PRECISIO
N

DAY

DEALLOCATE

DEC

DECIMAL

DECLARE

DEFAULT
DEFERRABLE
DEFERRED

DELETE

DEPTH

DESC

DESCRIBE
DESCRIPTOR
DIAGNOSTICS

DICTIONARY
DISCONNECT
DISTINCT
DOMAIN
DOUBLE
DROP
DYNAMIC_FUNCTION
EACH
ELSE
ELSEIF
END
END-EXEC
EQUALS
ESCAPE
EXCEPT
EXCEPTION
EXEC
EXECUTE
EXISTS
EXTERNAL
EXTRACT
FALSE
FETCH
FIRST
FLOAT
FOR
FOREIGN
FORTRAN
FOUND
FROM
FULL
GENERAL
GET
GLOBAL
GO

GOTO
GRANT
GROUP
HAVING
HOUR
IDENTITY
IF

IGNORE
IMMEDIATE
IN
INCLUDE
INDEX
INDICATOR
INITIALLY
INNER
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INPUT
INSENSITIVE
INSERT

INT
INTEGER
INTERSECT
INTERVAL
INTO

IS
ISOLATION
JOIN

KEY
LANGUAGE
LAST
LEADING
LEAVE

LEFT
LENGTH
LESS

LEVEL

LIKE

LIMIT
LOCAL
LOOP
LOWER
MATCH

MAX
MESSAGE_LENGTH
MESSAGE_OCTET_LENGTH
MESSAGE_TEXT
MIN

MINUTE
MODIFY
MODULE
MONTH
MORE
MUMPS
NAME
NAMES
NATIONAL
NATURAL
NCHAR
NEW

NEXT

NO

NONE

NOT
NOTRACEPOINT
NULL
NULLABLE
NULLIF
NUMBER
NUMERIC
OBJECT
OCTET_LENGTH
OF

OFF

oID

oLD

ON

ONLY

OPEN
OPERATION
OPERATORS
OPTION

OR

ORDER
OTHERS
OUTER
OUTPUT
OVERLAPS
PAD
PARAMETERS
PARTIAL
PASCAL
PENDANT

PLI

POSITION
PRECISION
PREORDER
PREPARE
PRESERVE
PRIMARY
PRIOR
PRIVATE
PRIVILEGES
PROCEDURE
PROTECTED
PUBLIC

READ

REAL
RECURSIVE
REF
REFERENCES
REFERENCING
RELATIVE
REPEATABLE
REPLACE
RESIGNAL
RESTRICT
RETURN
RETURNED_LENGTH
RETURNED_OCTET_LENGTH
RETURNED_SQLSTATE
RETURNS
REVOKE
RIGHT

ROLE
ROLLBACK
ROUTINE
ROW
ROW_COUNT
ROWS
SAVEPOINT
SCALE
SCHEMA
SCHEMA_NAME
SCROLL
SEARCH
SECOND
SECTION
SELECT
SENSITIVE
SEQUENCE
SERIALIZABLE
SERVER_NAME
SESSION
SESSION_USER
SET

SIGNAL
SIMILAR

SIZE

SMALLINT
SOME

SPACE

SQL

SQLCA
SQLCODE
SQLERROR
SQLEXCEPTION
SQLSTATE
SQLWARNING
STRUCTURE
SUBCLASS_ORIGIN
SUBSTRING
SUM

SYSTEM
SYSTEM_USER
TABLE
TABLE_NAME
TEMPORARY
TEST

THEN

THERE

TIME
TIMESTAMP
TIMEZONE_HOUR
TIMEZONE_MINUTE
TO
TRACEPOINT
TRAILING
TRANSACTION
TRANSLATE
TRANSLATION
TRIGGER
TRIM

TRUE

TYPE
UNCOMMITTED
UNDER
UNION
UNIQUE
UNKNOWN
UNNAMED
UPDATE
UPPER
USAGE

USER

USING

VALUE
VALUES
VARCHAR
VARIABLE
VARYING
VIEW
VIRTUAL
VISIBLE

WAIT

WHEN
WHENEVER
WHERE
WHILE

WITH
WITHOUT
WORK

WRITE

YEAR

ZONE
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the ACM, volume 13, number 6 (June 19970).
A technical paper, not suitable for the beginner.
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Easysoft Query for Windows

The figure below shows the Easysoft Query for Windows main dialog box.
__Title bar.

& Easysoft Query for Windows - Connected to Training Data - ADMIN USER M= E3

File Edit Yiew Query Help Menu bar

Al s BRBRO 4 - g D!—“‘ZLF\

[SELECT * FROM TRAINING_SUPPLIER. o ]

[ ———— Toolbar.
T SQL window.

H

SUPPLIER_CODE | NAME [ ADDRESE1 [

S0001 Thomson Holidays Lid Greater London Hewse— 1

50002 Airtous Holidays Ltd Wavell House — OUtpUI WIndOW
0003 Cosmosair Plc Tourama House

0004 Kuoni Travel 5 Exchange Street

0005 Cresta Holidays Tahley Court .
SnnnG Wi = f W 297 Shanharde Auzh Baad _IL| Message window.
(] »
IThe S0L you entered was successfully parsed as: SELECT * FROM "TRAINING_SUPPLIER"

Status bar.
Far Help. press F1 | | | A

Start and Connect

1. Start Easysoft Query for Windows by clicking on the shortcut that has been created:

1
& Easysoft Query for Windows [_ O] ]
File Edit ¥iew Query Help

2E b B < e g KO ?e|

=

Drag bar up to see

/ Message window.

ForHelp, press F1 CAP A

2. Connect to a data source by selectingFile, New Connectionmenu sequence. The
New Connection dialog box appears.
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New Connection [x]

ODEC Data Source |

Microsaft dBase Driver (* dbf) ODBC Data Sourcs

Microsaft Excel Driver (“xls) Filosre sl GEEECRiR
Micraseft FoxPro Driver (dltr) source associated with an ODBC
Microsoft Paradox Driver (“dh ) driver.

Microsoft Texd Driver (bt *.cav)
SQAL Server Mone Selected

oK I Cancel Apply Help

3. The data sources are organised by driver type. To see all the data sources that use the
Easysoft driver, click on the plus sign at the left of Easysoft ODBC.

H-m Microsoft Text Driver (*td * oo

- SOL Senver Click here to see
&-m Microsoft Access Driver (*mdb) all the Easysoft
FA I aft OB data sources.

4. Alist of available data sources is displayed. Highlight EASYSQL and gk

MNew Connection

0ODBC Data Source |

Microsoft Paradox Driver (.l ) d ;- ODBC Data Source

zg[n;;.:/;r?n Driver (" ".cov] Please selectan ODBC data,
source associated with an ODBC

Microsoft Access Driver (*mdb) driver.

Easysoft ODBC

0 EASYGO on MODI EAZYSOL

® Coda-Fulla-build 170

® easydemo on frey

® ROESS- FREY

@ Training Data

® DEMO OMNFULLA

0K I Cancel Ay Help

5. The title bar now shows which data source you are connected to.

g® Easysoft Query for Windows - Connected to EASYS0OL

File  Edit “iew Ouery Help
Al P REBs <« g 0O ¢ %
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6. Now that you have connected to a data source, you can send SQL to it. Enter this test
guery in the SQL window.

& Easysoft Query for Windows - Connected to EASYSQL [_ O] x]

File Edit “iew Query Help

o JREes «rg fO0¢ 7|

ELECT PRODUCT PRODUCT_NAME FROM PRODUCT =
I

ForHelp, press F1 CAP 4

7. Click the Execute Query button (or sel€gtiery, Executefrom the menu options
or press F5) to run the query. The query is cleared from the window in preparation
for the following query, and the result appears in the output window.

&F Easysoft Query for Windows - Connected to EASYSQL H[=] B3
File Edit Yiew Query Help
NE L BD 4@ KO Execute Query
SELECT PRODUCT PRODUCT_NAME FROM PRODUCT] =l button.
E
PRODUCT_NAME -

Microsoft Access 1.1

Microsoft Excel 5.0

MicrogoftvWord 6.0

MSD0S 6.2

Windows 311

Lotus 123 for Windows 4.0

hmei D |
he SCOLyou entered was successfully parsed as: SELECT "PRODUCT"."PRODUCT_MNAME"

FROM "PRODUCT"

For Help, press F1 CAP A

8. To close Easysoft Query for Windows selégtit from theFile menu. (Do not close
Easysoft Query for Windows at this stage).
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The Example Database

There are three tables in this database, PRODUCT, SUPPLIER and
SUPPLIER_PRODUCT. The columns in the tables, and some of the data for each of the
tables is shown in the screen shots below.

PRODUCT table
& PRODUCT : Table =] B
PRODUCT FPRODUCT_NAME FRICE
id h Microsoft Access 1.1 199 99
= 2 Microsoft Excel 5.0 330
| 3 Microsoft Word 6.0 330
- 4 MEDOS 6.2 58.98
| S Windows 3.11 108
m 6 Lotus 123 for Windows 4.0 340
| 7 Ami Pro 350
m 8 Borland Office For Windows 385
| 9 Microsoft Office Professional 4.1 620
= 10 Quark Express For Windows 3.7 765
| 11 Microsoft Publisher 1.0 125
12 Corel Ventura 160 =]
Record; e o] 1 v e ]| of 40

SUPPLIER table

[BSUPPLER Table __________________________________MEH|
SUPPLIER SUPPLIER_NAME TOWN TELEPHONE <

i3 H 2bacus Software Ltd London 071-930 4884

L 2 Mlexis Basic Software Ltd Londaon 071-585 2445

L 3 Border Business Systems Lid | Chester (0829) 270714

L 4 Bristol Software Factory Ltd  Bristol (0272) 629790

L 5 Cambrian Software Ltd Llandudno [O766) 831878

L 6 Compact Software Ltd Slough (0B28) 777456

L 7 Data Logic Ltd Harrow 081-863 0383

L 8 Data Technology Datech Ltd  Dartford 081-308 1800

L 9 Design Software Lid Mottingham [0B02) 221551

L 10 Ego Computers Ltd Wyatford 081-207 4433

L 11 Eurodisk Technologies Ltd Chester (02447 822411

L 12 Evets Consultancy Ltd Darby (0332) 363981

L 13 Fortronic Ltd Kirkcaldy [0383) 823121 =

Record: 14] ¢ | [ ‘Hs|ﬁof 45 b e
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SUPPLIER_PRODUCT table
This table links Products to Suppliers.

| SUPPLIER_PRODUCT : Table _IS[=] ES |
SUPPLIER PRODUCT 2

9
10
23
33
34

1

| 4
2 142
Recard: 14| <] 1 e v lr#] of 284

[ SR T N S O A Y
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Exercises

Write the SQL in the space below the questions, then use Easysoft Query for Windows to
send the query to the server. The database is described in the previous section.

1. Write a query to show all the products.

2. Write a query to show all the suppliers and their telephone numbers.

3. List all products costing more than £300.00. Also include the price of the product.

4. How many products are there?

5. How many products cost over £300.007?

6. List all Microsoft products.
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7. For each supplier, list the products that are supplied.

8. List all the products supplied by the supplier named "Compact Software Ltd". Include
the supplier's name in the result.

9. List all suppliers of Microsoft Word. (Hint: use PRODUCT table first)
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Suggested Answers

1. Write a query to show all the products.

SELECT *
FROM PRODUCT

2. Write a query to show all the suppliers and their telephone numbers.

SELECT SUPPLIER_NAME, TELEPHONE
FROM SUPPLIER

3. List all products costing more than £300.00. Also include the price of the product.

SELECT PRODUCT_NAME, PRICE
FROM PRODUCT
WHERE PRICE > 300

4. How many products are there?

SELECT COUNT(¥
FROM PRODUCT

5. How many products cost over £300.007?

SELECT COUNT(PRODUCT_NAME)
FROM PRODUCT
WHERE PRICE > 300

6. List all Microsoft products.

SELECT PRODUCT_NAME
FROM PRODUCT
WHERE PRODUCT_NAME like 'Microsoft%'

training-sql-introduction.doc e a Sys Oﬁ



Module 2. Introduction to SQL (Structured Query Language), page 2-42

7. For each supplier, list the products that are supplied.

SELECT SUPPLIER_NAME, PRODUCT_NAME

FROM SUPPLIER, SUPPLIER_PRODUCT, PRODUCT

WHERE SUPPLIER.SUPPLIER = SUPPLIER_PRODUCT.SUPPLIER AND
SUPPLIER_PRODUCT.PRODUCT = PRODUCT.PRODUCT

8. List all the products supplied by the supplier named "Compact Software Ltd". Include
the supplier's name in the result.

SELECT SUPPLIER_NAME, PRODUCT_NAME

FROM SUPPLIER, SUPPLIER_PRODUCT, PRODUCT

WHERE SUPPLIER.SUPPLIER_NAME = 'Compact Software Ltd' AND
SUPPLIER.SUPPLIER = SUPPLIER_PRODUCT.SUPPLIER AND
SUPPLIER_PRODUCT.PRODUCT = PRODUCT.PRODUCT

9. List all suppliers of Microsoft Word. (Hint: use PRODUCT table first)

SELECT PRODUCT_NAME, SUPPLIER_NAME

FROM PRODUCT, SUPPLIER_PRODUCT, SUPPLIER

WHERE PRODUCT.PRODUCT_NAME like 'Microsoft Word%' AND
SUPPLIER_PRODUCT.PRODUCT = PRODUCT.PRODUCT AND
SUPPLIER.SUPPLIER = SUPPLIER_PRODUCT.SUPPLIER

training-sql-introduction.doc e a Sys Oﬁ



page 3-1

3. Introduction to RMS Files

In this module you will learn about

% Fixed and variable record formats

& The different ways of accessing files

@ Indexed, relative and sequential file organisations

& File attributes, for example, organisation and record format
& File protection

At the end of the module there are some review questions.
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Summary 3-23
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CURRENCY_RATE.DAT 3-25
RMS Review Answers 3-26
Exercise Model Answers 3-28
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File Organisation Overview

A file is a collection of related information whose
ol requirements are established by the nature of the
application programs needing the information. For
example, a company might maintain product information
in one file and information about employees in another
file.

Within a file, the information is divided into records.

For example, each record in a personnel file would
contain information about a single employee. In turn,
each record is further divided into discrete units of
information known as fields. The user who creates the file defines the number, location
within the record and the logical interpretation of the fields.

RMS(Record Management Services) is one of the data management facilities provided by
the OpenVMS operating system. It interprets the record structure of files and it provides a
set of routines which is used to manipulate files.

RMS provides three basfite organisationsthat is, methods of organising the records in
a file, namely Sequential, Relative and Indexed. Related to, but different from, the file
organisation is thaccess modehat is, the way in which records are stored and retrieved.
Another related topic isecord format that is, the way the record physically appears on
the recording medium.

The remainder of this section looks at the advantages and disadvantages of the three file
organisations. The organisations are then described in more detail. The last two sections
deal with record access modes and record formats.

Field A segment of a data record.

File organisation (in VAX/OpenVMS terms) The file structure that is used as the
physical arrangement of the data on the storage medium. RMS file organisations
are sequential, indexed and relative.

Record A collection of related data items treated as a unit. A record contains one or
more fields.

Record access modeT he method used in RMS for retrieving and storing records in a
file.

Record format The physical structure of a record on the storage medium.

RMS (Record Management Services) One of the data management facilities provided
by the OpenVMS operating system.
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The table below outlines the advantages and disadvantages of the three file organisations.

File Organisations - Advantages and Disadvantages

Advantages

Disadvantages

Sequential

Efficient use of disk and memory.

Optimal usage if the application
accesses all records sequentially ¢
each run.

Most flexible record format; data c:
be exchanged with systems other t
RMS.

Allows easy file extension.

Some high-level languages allow
sequential access only.

Records can only be added to end of 1 le.

Allows write access by multiple
concurrent users only in limited cases

Relative

Allows both sequential and random
access for all languages.

Provides random record deletion and

Records can only be stored on disk.

Requires files to contain a record cell for
each relative record number allocated -

insertion. files may not be densely populated.

* Allows records to be read- and write»= Record cells must all be the same size.
shared.

Indexed

Allows sequential and random acct
by key value of all languages.

Allows random record deletion and
insertion.

Records can be read- and write-
shared.

Variable length records can chang
size on update.

Easy file extension.

Can only store data on disk.
Requires more disk space.

Uses more processing power to proce ss
records.

In general, requires multiple disk
accesses to randomly process a recol d.

Note

structure of the records in the file. File type

Do not confuse the ternifle organisationandfile type File organisation refers to the

refers to the naming of a file; a similar

training-introduction.doc
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concept in other environments is known as the file extension.

File Attributes

When an RMS file is created, its attributes, that is, its physical characteristics, must be
defined. These attributes are defined by source language statements in an application
program or by an RMS utility. The following are assigned (you will see examples in later
modules):

» file name, file size and file location

» file organisation

» the owner’s user identification code (UIC)

e aprotection code

» device (depends upon the organisation of the file)

» record format and size

» keys (indexed files only)
When an RMS file is created on a disk volume, the user can specify an initial allocation
size. If this is not done, then RMS itself allocates the minimum amount of storage needed
to contain the defined attributes of the file. The initial size can be increased later. The

starting location of the file can be specified optionally using a volume-relative block
number or physical address.
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Sequential Files

In a sequential file organisation, the records appear in consecutive sequence. The order in
which records appear is always the order in which they were originally written to the file.
This is shown below.

Records in a sequential file

End of file
v

RECORD | RECORD | RECORD | RECORD | RECORD | RECORD RECORD | RECORD

The records can be fixed length or variable length (see “Record Format”, page 3-17).
There are no empty records between records that contain data, and this limits the
operations on the file to:

* Reading data from any record

» Writing data by adding records at the end of the file
Records cannot be deleted once they have been added to the file.
Records can be updated, but the record length cannot be increased.

This is the only organisation which can be used for nondisk devices such as magnetic tape.
It is the simplest organisation, and also it is optimal if the application assess all the records
on each run.
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Relative Files

A relative file consists of a series of fixed-length record positions (or cells) which are
numbered consecutively from 1 to This enables RMS to calculate the physical position
of a record on the disk. The number, referred to aselaive record numberindicates

the record cell's position relative to the start of the file.

Each record in the file may be randomly assigned to a specific cell. For example, the first
and second records may be assigned to the first and second cells and the third record may
be assigned to the fourth cell, leaving the third cell empty. Unused cells and cells from
which records have been deleted may be used to store new records. This organisation is
shown below.

Records in a relative file

Cell number: 1 2 3 4 5 6 n1 n
REcloRD RECZORD EMPTY REC??RD EMPTY RECfRD RE(;?RD EMPTY

In a relative file, the actual length of the individual records may vary (that is, different size
records can be in the same file) up to the limits imposed by the specified cell length.
Record format is discussed in detail on page 3-17.
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Fixed length cells

cell 1 | cell 2

Note - Variable length records in a relative file

| cell 3

N

\

\\

data

data

)

A\

N
&\

RMS control information

Unused bytes

In this case, the control information is contained in a 3 byte field. The first portion ¢f
this is the 2-byte count field. Then there is a 1 byte field which indicates whether of not

the cell is empty (a delete flag). These bytes are used only by RMS - you do not n¢ed to
be concerned with them, except when planning the file's space requirements.

After reading about record formats on page 3-17, you may wonder how variable length
records are stored in relative files, since a relative file consists of a series of fixed-length
cells. Here’s how it's done.
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Indexed Files

An indexed file consists of data records and an index structure which is used to access
those records. The keys in the record are used by the index. First we look at keys in

general, and then at indexes.

Keys

In an indexed file (described in "Indexes", page 3-12), each record includes one or more
key fields (or keys). Each key is identified by its location, its length, and whether it is a

simple or a segmented key.

A simple key is a key that has just one section (segment) which can be any one of the
following data types:

» Asingle contiguous character string

» A packed decimal number

A2, 4-, or 8-byte unsigned binary number
 A2-, 4-, or 8-byte signed integer

The figure below shows a simple key which corresponds to employee number.

A simple key
SEGMENT 0
3BYTES
Emﬂ,‘\jﬁg\gg— EMPLOYEE_NAME DEPARTMENT EMPLOYEE
3 BYTES 40 BYTES 12 BYTES RECORD
POSITION 0 3 43

easysoii
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Segmented Keys

A key can be defined on more than one field in a record. If the fields are contiguous (i.e.
there are no intervening fields), then a key with a single segment can be defined over these
fields. This is shown below.

A simple key defined on two fields

SEGMENT0 KEY SEGMENT

FIELD m FIELD m+1 FIELDS IN RECORD

This is an acceptable structure, since the segment is a contiguous set of bytes.

For example, say that a file, EMPLOYEE.DAT, contains information about employees.
Imagine that the fields were defined to be in the following order:

EMPLOYEE_NUMBER, DEPARTMENT, EMPLOYEE_NAME

In this case, a simple key could be defined over the EMPLOYEE_NUMBER and
DEPARTMENT fields.

However, if we wanted to define a single key over say two fields that were not adjacent,
then we would need two segments in the key, as shown below.

A segmented key defined on two fields

SEGMENT 0 SEGMENT 1 KEY SEGMENTS

FIELD m FIELD m+n FIELDS IN RECORD

For example, reconsider the EMPLOYEE.DAT file. Imagine that the fields were defined
to be in the following order:

EMPLOYEE_NUMBER, EMPLOYEE_NAME, DEPARTMENT
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In this case, it is not possible to define a simple key over the EMPLOYEE_NUMBER and
DEPARTMENT fields, because they are not contiguous. You could still define a key over
these fields, but it would be a segmented key consisting of two segments.

Segmented keys enhance flexibility in manipulating data files by letting you select the
placement of data fields and then tailoring the key structure to fit this layout. You can
improve performance by defining a segment that contains the desired key together with
another segment that contains a unique field, thereby making the entire key unique. When
only non-contiguous portions of a text string are needed for a key, you can improve
efficiency by defining smaller keys that include only these segments.

Notes

1. Do not confuse the terngsmple keyandsingle key Simple keys a technical term
referring to a key which has only one segment. In the teingle keythe word
single is used in its everyday sense to mean one (1). One (single) key may be simple
or segmented.

2. For segments which use the character string data type, the segment has a maximum
length of 255 bytes.

3. A segmented key can be composed of a maximum of 8 segments.

Primary and Alternate Keys

Within the context of RMS indexed files, tigimary keyis the mandatory key within the
data records of an indexed file. It is used to determine the placement of the records within
the file and to build the primary index (described in the next section).

An alternate keyis an optional key within the data records in an indexed file. It is used to
build an alternate index.

For example, an employee record could be defined as having a primary key on the
EMPLOYEE_NUMBER field, and an alternate key on the DEPARTMENT field.

Primary and alternate keys

Primary key Alternate key
EMPLOYEE_ EMPLOYEE
NUMBER EMPLOYEE_NAME DEPARTMENT RECORD
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Alternate key (in RMS terms) An optional key in an indexed file.

Contiguous A technical term meaning adjacent, next to or continuous.

Key One or more characters used to identify or find a record.

Primary key (in RMS terms) The mandatory key within the records of an indexed file.

Relative record number An identification number that specifies the position of a
record cell relative to the beginning of the file.

Segmented keyA key that consists of separate segments (sections) in different parts
of a record.

Simple key A key that consists of a single segment (section) of a record.

Indexes

The indexed file organisation lets you store data records in an index structure which is
ordered by the primary key and it lets you retrieve data using index structures ordered by
primary or alternate keys.

For example, an indexed file containing records with fields corresponding to employee

number, employee name and department may be ordered in ascending sort order by the
primary key - employee number. This is shown below.

Single key indexed file organisation

KEY DEFINITION

/

Primary index on
O R T e employee number
: : : : : : Data
170 | WHITE ISALES  |«s4[193 ' BROWN :TRANING |sss|250 ' GREEN RESEARCH records

However, you may want to set wghternate indexeéi.e. additional indexes) for retrieving
records from the file. For example, you could set up an alternate index on department, as
shown below.
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Multiple key indexed file organisation

Primary index on KEY DEFINITION Alternate index on
employee number department
A - N N
170 P 193 P 250 RESEARCH I SALES I TRAINING

4

Data
records

170 ' WHITE ‘TRAINING | . ua|193 :BROWN :RESEARCH |.a4|250 ' GREEN @ SALES

In addition to the indexes, each indexed file includgs@og structure that contains
information about the file, including file attributes. RMS currently supports three distinct
prologs - Prolog 1, Prolog 2 and Prolog 3. Normally RMS creates a Prolog 3 indexed file,
but you can specify a previous prolog version, typically for compatibility with RMS-11.

The physical location of records in an indexed file is transparent to your program because
RMS controls record placement.

Alternate index An index which is additional to the primary index.

Index The structure that allows retrieval of records in an indexed file by key value.
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Note - Key and Index

Do not confuse the termeeyandindex Key refers to a section of a file - a field. Index
refers to the structure that is used to access the data. This distinction is exemplified by
the following quote, taken from th8uide to OpenVMS File Applicationshapter 2.

“For an indexed file, you must define at least one key, the primary key, and you can
optionally define one or more alternate keys. RMS uses alternate keys to build indexes
that identify records in alternate sort orders.”

If you are used to using the terms key and
index interchangeably, use this analogy to
remind you of their difference:
Key is to destination
as
index is to route map
In practice, even if the terms are used

loosely, the context makes the meaning
clear.
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Record Access Mode

Record access mode specifies how records are retrieved from and inserted into a file. Two
record access modes are provided by RMS. They are sequential and random. Random can
be subdivided, so that altogether there are four access modes:

e seguential
In sequential access mode, storage and retrieval begins at a designated starting point in
the file and continues sequentially through the file. RMS begins accessing the records
from the start of the file unless the starting point is explicitly specified, or is
established in a previous operation.

» random access by key value
In random access mode it is the program and not the file organisation that determines
the record processing order. For example, to randomly access a record by key value
(in an indexed file) the program must provide the appropriate key and the key value.

» random access by relative record number
The program determines the record processing order. For example, to randomly access
a record by relative record number in a sequential file with fixed length records the
program must provide the relative record number.

» random access by record file address (RFA)
Each record on a disk has a unique file address known as the record file address. The
RFA remains constant for as long as the record remains in the file. Whenever a
program stores or retrieves a record, RMS returns the RFA to the program. The
program can then either use this RFA as a random-access pointer to the record for
subsequent access, or it can ignore the RFA.

File organisation and access mode are closely related but distinct from each other. The file
organisation is established when the file is created; it defines the physical arrangement of
records in the file. The organisation of a file cannot be changed unless you use a utility
conversion routine (such as the Convert utility ) to create the file again with a different
organisation. However, the record access mode can be changed each time a record is
accessed, within the constraint that the access mode is supported by the file organisation.
The table below shows which access modes are permitted with each of the three file
organisations.

training-introduction.doc e a Sys Oﬁ



Module 3. Introduction to RMS Files, page 3

-16

File Organisation
Access Mode sequential relative indexed
sequential yes yes yes
random access by key | no no yes
value
random access by relati | yes (fixed length record yes no
record number format on disk devices only
random access by record yes (disk devices only) yes yes
file address (RFA)

Note - Block I/0O

Block 1/0O allows the bypass of the record processing capabilities of RMS. A file cg
accessed as a contiguous set of blocks (say if you knew that you wanted the first 1
characters only). A program reads or writes one or more blocks by specifying a st
virtual block number in the file and the length of the transfer. RMS accesses the
requested blocks regardless of the file organisation.

RMS files contain internal information which has meaning only to RMS. Digital
recommends that you do not modify an existing file using block I/O if that file is to b
accessed by record-level operations.

n be
0,000
arting

D

Note - ISAM

Indexed files are often processed by locating a record directly by key, and then usi
that key's index to sequentially read all the indexed records in ascending order of t
key values. The ternmdexed-sequential access metlfl®AM) is used by Digital to
refer to this method of record access.

ng
neir

Random accessAn access mode in which the value of a data item identifies the
record.

Sequential accessAn access mode in which records are obtained from a file in a
consecutive sequence.
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Record Format

In general, RMS is more concerned with the format of a record (i.e. the physical structure
on the storage medium) than it is with the content of a record. The exception to this is the
key values that are part of the records in indexed files.

Four record formats are supported by RMS, namely
» fixed-length format
» variable-length format
» variable-length with fixed length control field (VFC) format
» stream format

These are described in more detail below.

Fixed-length format

| record 3 record 2 record 3

data data data

Unused bytes

All the records in the file are the same length. The record length is set at file-creation time
and becomes part of the information that RMS stores and maintains for the file. The
specified length must be able to accommodate the longest record in the file. If any record
fields are not used, a program must be able to detect them and provide appropriate error
processing.

Each record must start on an even byte boundary.

Variable-length format

| record 1 | record 2 | record 3 |

N =

§ data § data § data

|

N\ RMS control information
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Each record is as long as the data within it requires, except that all records are padded to
an even number of bytes. For example, if the data were 171 bytes, then 172 bytes would
be written to the file - 171 for the data, and one byte padding. The number of bytes needed
to store the data is encoded in a count field prefixed to the record. For disk files, this count
field is two bytes long, and starts on an even byte boundary (which explains the need for
the padding in the data record). RMS builds the count field from information in your
program and treats it separately from the associated record data field.

VFC format

record 1 | record 2 | record 3 |

data § data data
- B NIl

RMS control information

=

Fixed length control field

=17

Variable-length with fixed length control field (VFC) format records are similar to
variable-length records except that a fixed-length control field is placed before the variable-
length data portion. This control field can contain additional data that has no direct
relationship to the data itself. For example, it could contain line sequence numbers. The
size of the control field is specified when the file is created.

Stream format

In a stream formatted file RMS treats the data as a continuous stream of bytes, without
control information. There are four variants. Special characters or character sequences
called terminators delimit the records in files in the first three variants of stream record
format.
« STREAM-CR uses a carriage return as the terminator
* STREAM-LF uses a line feed as the terminator
« STREAM this variation ignores leading zeros, and uses one of these four
combinations to delimit records
carriage return (CR)
carriage return / line feed (CR/LF)
form feed (FF)
vertical tab (VT)
 UNDEFINED this variation has no terminator; the length of each record is
determined by the size of the buffer within the application program , or the end-of-
file.
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The table below shows which record formats are permitted with each of the three file

organisations.

Record Format
Fixed-length format
Variable-length format

Variable-length with
fixed length control field
(VFC) format

Stream format

File Organisation

sequential

yes
yes
yes

yes

relative

yes
yes
yes

no

indexed

yes
yes
no

no
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File Protection

File protectionis the scheme used by OpenVMS to safeguard files against unauthorised
access or modification. In this section we describe file protection in abstract terms.

You can protect a file in two ways:
e UlC-based protection codes
» ACLs (Access control lists)

This section focuses on the first method, as it is the most common. Both these protection
methods also apply to directories and devices, but we won't consider these.

UIC-Based Protection

Every OpenVMS user hasiC (user identification code) which is assigned by the system
manager. There are two formats for UICs - numeric and alphanumeric. A numeric UIC
consists of a group identifier and a member identifier which are separated by a comma and
which are enclosed in square brackets. An alphanumeric UIC consists of a member name
and an optional group name.

UICs cannot be arbitrarily assigned. There are two important rules:

* Member names must be unique for each user in the system (and typically, member
name is the same as the user login name)

* No member can be in more than one UIC group
A UIC is specified in the user's record in theer authorization filavhich is a file
containing an entry for every user that the system manager authorises to gain access to the
system. Each entry identifies the user name, password, default account, UIC, quotas,
limits and privileges assigned to the individuals who use the system.
Every file and directory is owned by a particular UIC, which isatgner UIC Normally,
this is the UIC of the person who created the file. When a user attempts to access a file,
their UIC is compared with the owner UIC, and depending upon the relationship of the
UICs, the user is placed in one or more of these categories.

» System (refers to operating system, system users and system manager)

* Owner (refers to the particular member of a group to which the file belongs.)

» Group (refers to a set of users who have identical access privileges)

»  World (refers to all users, including system operators and users in the owner's
group and any other group)
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The relationship between the owner UIC of a file and the UIC of the user who wants to
access the file determines whether that access is permitted or not. Depending on your
classification, you may be allowed or denied the following types of access:

* Read Can examine, print, or copy a file

o Write Can modify or write to a file

» Execute Can execute a file that contains a DCL command procedure or an
executable program image

* Delete Can delete a file
The allowed operations that can be performed by members of each of these groups is
specified by therotection coddthis is also sometimes known as th@tection mask
This can be set when the file is created, and it can also be modified later.
For each of the four access categories the protection code specifies which of the four
access operations is allowed. A protection code is specified and displayed in the following
format.

(systemrwed, owner:rwed, group:rwed, world: rwed)

The access categories are listed from highest to lowest. In each category, the letters
indicate the following types of access:

r =read

w = write

e = execute
d =delete

A letter is present if the corresponding access is allowed in the category, and absent if it is
not. An example is shown below.

$ SHOW SECURITY TESTFILE.DAT
DKA300:[MIKEU]TESTFILE.DAT;1 object of class FILE
Owner: [MIKEU]
Protection: (System: RWED, Owner: RWED, Group: RE, World)
Access Control List: <empty>
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ACL-Based Protection

An ACL is a list of people or groups who are allowed to access a particular file. ACLs

offer more scope than UICs in determining what action you want taken when someone tries
to access your file. You can provide an ACL on any file to permit as much or as little
access as you want.

You can specify the ACL for a file when you create it if you use RMS directly, but you
cannot specify an ACL in an FDL specification. After a file is created, you can define the
access control list for it with the ACL Editor.

According to DEC, many users do not need to bother with ACLs. However, ACLs allow
greater control, and so typically are used by system managers and security administrators.

ACL (Access Control List) A list that defines the kinds of access to be granted or
denied to users of an object.

Owner UIC The UIC of the owner of the file. Typically, the person who created the
file.

Protection code A code in each file that indicates who may and may not access the
file.

UIC (User Identification Code) A unique identifier for a user in the system.
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Summary

In this module you have learnt
& RMS provides an interface to record and file management functions

& The different ways of accessing files (Record access mode)
e Sequential. Retrieval begins at a designated starting point in the file
e« Random. Access to any record by key value

& There are three RMS file organisations
* Indexed. This allows both random and sequential access to records. Ris
the most complex of the file organisations
* Relative. Records are stored in fixed size cells
e Sequential. This is the only organisation applicable to tape devices

& File organisation and record access mode are related, but different from eajgh
other

& Four record formats are supported by RMS
e Fixed. Allrecords are the same length
e Variable. Each record is as long as the data within it requires
e VFC. Similar to variable, but with fixed-length control field
» Stream. Terminators delimit the records

& Inan indexed file organisation keys are defined on records
e Primary key - this must always exist
e Alternate keys - these are additional supplementary keys

& Akeycanbe
e Simple - defined over one contiguous section (segment) of a record
* Segmented - defined over two or more non-contiguous segments

% Indexes are used to access the records in an indexed file
e Primary - must always exist. Uses the primary key to access records
e Alternate indexes - use alternate keys to access records

& File attributes (physical characteristics) are defined when a file is created e
name, size, location, record format

# File protection is used to limit the operations that different users can perforrg on
your files
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RMS Review Questions

1. Whatis RMS and what does it do?

2. What are the three RMS file organisations?
3. What are the two basic record formats?

4. What is record access mode?

5. There are four different record access modes which fall into two basic categories.
What are these two categories?

6. What's the difference between file organisation and record access mode?

7. Can all of the record access modes be used with all of the file organisations?
8. Which file structures allow random access based on the content of a record?
9. In RMS terms, what is a primary key?

10. In RMS terms, what is an alternate key?

11. What is a segmented key?
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CURRENCY_RATE.DAT

There is an RMS data file, CURRENCY_RATE.DAT, which contains information on
currency rates. Itis anindexed file with fixed length records. The structure of the records

has been defined as:

CURRENCY_CODH CURRENCY_RATE
4 BYTES 8 BYTES

CURRENCY_DATE
11 BYTES

The data that is contained in the CURRENCY _CODE field is not unique; there will be
many instances of the same code. CURRENCY_RATE contains numeric data.

CURRENCY_DATE is stored as ASCII text.

Exercise

be?

2. And what do you think would be a good alternate key?

3. What's the record size?

4. Would you consider using a segmented key? Why?

Model answers on page 3-28.

You will see the CURRENCY_RATE.DAT file again in later modules.

1. If you were going to use just simple keys, what do you think the primary key should

training-introduction.doc

easysoii



Module 3. Introduction to RMS Files, page 3-26

RMS Review Answers

1. Whatis RMS and what does it do?
RMS stands for Record Management Services. It is a data management facility

provided by OpenVMS. It interprets the record structure within a file, and it provides
routines which are used to manipulate files.

2. What are the three RMS file organisations?

Seguential, Relative, Indexed.

3. What are the two basic record formats?

Fixed length and variable length.

4. What is record access mode?

The method used in RMS for retrieving and storing records in a file.

5. There are four different record access modes which fall into two basic categories.
What are these two categories?

Sequential, random (Digital also call tld#rect).

6. What's the difference between file organisation and record access mode?

File organisation is the structure of the file; record access mode describes how the data
is accessed.

7. Can all of the record access modes be used with all of the file organisations?

No. The structure of a file restricts the record access mode.

8. Which file structures allow random access based on the content of a record?

Indexed. One or more keys is defined on the relevant fields of the record.
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9. In RMS terms, what is a primary key?

It is the key which must always be defined in an indexed file.

10. In RMS terms, what is an alternate key?

It is an additional key which is defined in order to provide additional (to the primary)
indexing.

11. What is a segmented key?

A key which is defined over two or more non-contiguous sections of a record.
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Exercise Model Answers

There is no one definitive answer to each of these questions (apart from question 3!). To a
great extent the right answer depends upon how the data will be accessed. A few pitfalls
are highlighted here.

1. If you were going to use just simple keys, what do you think the primary key should
be?

If you wanted to access the data based on currency, then use CURRENCY_CODE.

If you wanted to access the data based on the date, then use CURRENCY_DATE.
However, this would only be appropriate if you wanted to access data based on a
specific day. The reason is that the data is stored as ASCII text in this file. For
example, imagine that there were three data records with these date values:

21-FEB-1997

20-JUN-1997

19-DEC-1997

If you wanted to return all data based on or aftef d0ne 1997, you would expect to
see two records - one for #@une and one for f9December 1997. If you used a
comparison based on the values of the data fields, your RMS program or ODBC
application would return the wrong results:

expected result actual result
20-JUN-1997 20-JUN-1997
19-DEC-1997 21-FEB-1997

This is because in this particular case the date is stored as ASCII text; 21-FEB-1997 is
greater than 20-JUN-1997, and similarly, 19-DEC-1997 is less than 20-JUN-1997.

All the data for days 01 would be returned before all the data for days 02 and so on. Then
within each day there would be an alphabetic ordering of the month, so that April
would be the first month, and September the last one.
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Note - reversed byte order

o

The problem of dates being returned in the wrong order (in terms of its real-wor
meaning) can be overcome by storing the data in reversed byte order, if the dat
represented as a number.

11%
a.

Say that there is a date data type which has the format DD-MM-YYYY. For

example, 17 March 1997 would be shown as 17-03-1999. If data values were
stored in reversed byte order, for example, 1999-03-17, then when a range of data

values are accessed using an index, they will be returned in the correct order. (In the
case of CURRENCY_DATE described above, reversed byte order would not be
sufficient in its own right, since there would still be the problem of the months being
returned in alphabetic order).

2. And what do you think would be a good alternate key?

Again, the answer to this question depends upon how you intend to retrieve the data. We
can imagine that in most situations, data may be retrieved based upon either the
currency code, or the date (and of course, a combination of both - see question 4).

Within the constraints described in the answer to question 1, CURRENCY_DATE is a
suitable alternate key (assuming you chose CURRENCY_CODE as the primary key).

3. What's the record size?

23 bytes

4. Would you consider using a segmented key? Why?

This all depends upon how the data will be accessed. It is likely that users will want
data based on some currency code and date combination. Therefore, a segmented key
using these two fields would be appropriate, if the data will be accessed based on a
single date. Use a segmented key on CURRENCY_CODE and CURRENCY_DATE
(in place of a simple primary and a simple alternate key). There will be no duplicates

in the segmented key.

However, if the data will be accessed based on a date range, then using an index on the
date field will not help.

If the file had this structure, you could define a simple primary key over the first 15 bytes.

CURRENCY_CODE CURRENCY_DATE CURRENCY_RATE
4 BYTES 11 BYTES 8 BYTES
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4. The Easysoft System (RMS)

This module presents the global architecture of Easysoft ODBC for RMS.

In this module you will learn about
& the architecture of Easysoft ODBC for RMS
the overall procedure for using Easysoft software
the relationship between data sources, catalogs, databases and physical filfgs

the mapping between files and tables

DUROCRE O B 4

the tables in the Easysoft catalog
& the steps involved when data is server accessed by an ODBC application

At the end of the module there are some review questions.

Contents
Easysoft Architecture 4-3
Overall Process of using Easysoft 4-4
Data Sources and Catalogs 4-5
Defining Tables 4-6
Easysoft Catalog Structure 4-9
View the Catalog Tables 4-10
Accessing Server Data 4-15
Summary 4-16
Review Questions 4-17
Review Answers 4-18
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Easysoft Architecture

Easysoft ODBC for RMS is used to connect ODBC-compliant applications (such as Lotus
1-2-3 and Microsoft Excel) to RMS data files which reside on remote file Servers (on the
OpenVMS platform). Since RMS data is not relational (i.e. not perceived to be in tabular
form), one of the functions of the software, in addition to its ODBC functionality, is to
make RMS data appear relational, so that ODBC-compliant applications can read from
and write to RMS data.

Easysoft ODBC has a two-tier architecture in that the data access software resides on the
Server and the driver passes function calls to this. The figure below shows the logical
architecture of the components of the system and their relationship within the overall
ODBC architecture.

Easysoft ODBC for RMS software architecture

PC Side Server Side
Easysoft ODBC Cata|og
Administrator application Easysoft SQL Driver
~ v v
ODBC RMS
e . Catalog |7
API - Driver g
Microsoft
— Driver |*
Manager - —
Host Utilities
I > Administrator for RMS
RMS
Easysoft Data
ODBC driver

Easysoft Client Component This resides on the PC and contains the Microsoft ODBC
Administrator and the Easysoft ODBC driver. The Microsoft ODBC Administrator is
used to install the Easysoft ODBC driver on the PC and to configure data sources.

Easysoft PC Administrator. This contains the software which is used on the PC to define
Server files for use through the Easysoft ODBC driver. This software presents Server files
in a relational format; it maps files to tables and fields to columns. In addition to various
utility functions, the Administrator is used to define users and security privileges.

Collectively, the software on the server is known asBEhasysoft Server Component
This contains a number of sub-components:

Easysoft SQL- deals with processing of SQL statements.

easysoii
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Host Administrator - runs on the host machine and is used to manage catalogs at a high
level - primarily their creation. It is also used to administer licensing functions.

Catalog - Easysoft SQL needs a set of files in order to manipulate the data which resides
on the server. Collectively, these files are known as the Easysoft catalog. They hold, for
example, information on the location and structure of data files.

Catalog Driver - the mechanism for obtaining information on the structure of the data.

RMS Driver - used to access RMS data on the Server (this should not be confused with
the Easysoft ODBC driver which resides on the PC).

RMS Utilities -used as an aid to accessing data e.g. data dictionary converters.

Overall Process of using Easysoft

How exactly is the Easysoft system told of the existence and structure of the data files on
the Server, and what do you do to enable an ODBC-compliant application to access this
data? The recommended procedure is:

1. Install the Easysoft Server Component on the Server.

2. License the software.

3. Install the Easysoft Client Component on the PC and then define one or more data
sources associated with a catalog.

4. Install the Easysoft Administrator on the PC and then define one or more databases for
each of the data sources defined in step 3. For each database define the file to table
mappings.

5. Use an ODBC-compliant application to access the data.
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Data Sources and Catalogs

The figure below indicates the relationship between data sources and catalogs.

Relationships between data sources and catalogs

| ODBC user 1 Server ODBC user 2 |
] - L —T—¢ Catalog 1 - =

-

Data Source2¢4 1 Catalog 2 I

Data sources are defined at the PC level using the Microsoft ODBC Administrator. Each
data source on a PC has a unique name. The data source defines which Server is to be
accessed, the ODBC driver to use when accessing the Server data, the catalog associated
with the data, network transport information and the user of the Server.

To ensure ease of upgrading it is advisable to keep data source names on different PCs
identical if they are to be used to access the same catalog.

The correspondences between SQL and RMS are shown in the diagram below.

Correspondences between SQL terms and RMS terms

SQL terms RMS terms
Database
Table & | File
Column« T | | T~eField
Index « | | T~ Key

SQL tables map to files and SQL columns map to fields. A database is a uniquely named
collection of SQL tables, and before the mapping between files and tables can be made,
there must be at least one defined database. Associated with tables and databases are
privileges which allow access rights to be defined. The function of the catalog is to hold all
this mapping information.
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Defining Tables

The basic entities to consider when defining SQL tables are the physical files residing on
disk, file definitions and table definitions. These definitions are created using the Easysoft
PC Administrator - you will use this in a later module.

Each database consists of a set of SQL tables. Each table is defined tedihg a

definition Each table definition links an SQL table to a physical data file (referenced by a
file specification ). The structure of the data file is described by meandilef definition
which is essentially a description of a record structure. File definitions and file
specifications are not tied to any one database; a single file specification can be used in
many different databases.

Each table consists of a set of columnscdumn definitiormaps the available fields in

the data file to the columns in the table. It is not necessary for all of the available fields to
be used as columns in the table. Column definitions are not discussed further here, but you
will use them in a later module.

The mapping between physical files and SQL table definitions is not complex, although
there are numerous options. At first sight, there appears to be redundancy; one file
definition can be used in many table definitions, one file definition can map (via a table
definition) to many physical files, many table definitions can use the same file specification
(i.e. physical file) and different file definitions can map onto one physical file. We now
look at why there is not just simply a 1:1 mapping between file definitions and physical
files.

One file maps to one table

Database . .
Table definitions File (= record) Physical

definitions files

Column

. Table1 e definition 1 b filel.dat
definition -\\_/

Look at the table definition above. One table definition references one file definition and
one physical file. This is straightforward; a single file definition is used to define the
structure of the physical file.
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One file maps to two tables
More complex mappings are possible. Consider table2 and table3 below.

Database Table definitions File (= record) Physical
definitions files
Column Table2 ————{ definition 2  file2.dat
definition -
CO'.”T‘?” Table3 I
definition -

Here, the File Definition (i.e. definition of record structure) for both tables is the same and
the file specification also is the same (file2.dat). The reason for this arrangement is that
the column definitions for table2 and table3 can be different so that different users have
different views of the data.

Different files have same record structure

Database Table definitions File (= record) Physical
definitions files
Column __ )
definition Table4 9 definition 3 p file3.dat
Column [ o .
definition Table5 ..\\/b file4.dat

Now consider the tables called table4 and table5 above. Both use the same file definition,
but they access different physical files. This implies that the physical structure of file3.dat
and file4.dat is identical in the parts that are defined. One situation where this might arise
is where one file is used in earnest for company data and the other is used for development
purposes. Another possibility is that there are separate files for, say, data which is
grouped on a yearly basis. An example which demonstrates that an entire file structure
need not be defined is where, say, the firdields are identical, but fields+1 upwards are
undefined for ODBC purposes and are possibly different.
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Different file definitions used on the same file

Database Table definitions File (= record) Physical
definitions files
Column Table6 4 definition 4  file5. dat
definition u\k/
Column Table7 Y definition 5
definition N

Finally, consider the situation pictured above. Here one physical file has two different file
definitions. Each of these definitions is used by a different table definition. The end result
of this is the same as the case where two different table definitions use the same file
definition and file specification. This case is another example showing that it is not
necessary to fully define the fields in a file - you only need to define those you are

interested in accessing. This configuration could be used, for example, where there is a
non-relational file which contains both header and detail records. The header records could
be defined in SQL terms using one file definition, and the detail records would be defined
using another definition.

These are the basic options -the possible combinations are not discussed as the basic
principles remain the same. One final comment is that in spite of all these examples,
typically, there is a 1:1 relationship (using the mapping in Table Definition) between a file
definition and a physical file.

Column definition A list of the columns in a table.
File definition A description of the record structure of a data file on the server.

Table definition A table definition is used to define an SQL table. It links file
definitions with physical files, and uses column definitions to describe the columns
in the table.
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Easysoft Catalog Structure

Easysoft SQL needs a set of tables in order to manipulate the RMS data which resides on
the Server. Collectively, these are known as the Easysoft Catalog. Data associated with a
data source is defined in these Easysoft Catalog files, which hold, for example information
on the location and structure of data files. A catalog can contain information on many
different data sources.

You can have as many catalogs as you wish, but each catalog must reside in a separate
directory. In most cases it is usual to have just one catalog to deal with all the data.

The diagram below shows the Easysoft catalog tables. (A crow’s foot indicates a one-to-

many relationship). The tables are contained in a database called ES, and so you cannot
define a database of your own called ES.

Easysoft Catalog

H DBPRV }—{ DB E—’ DRIVER

USER TBLPRV TABLE FILE

| COLUMN }—{ FIELD
| SQLDT E— LOCDT

The tables contain the following information. The definitions contained in these tables can
be seen in the CSV (Comma Separated Values) text file which is exported from a catalog

ES COLUMN  column definitions

ES _CNTRL version information - not shown in CSV
ES DB database definitions

ES DBPRV database privileges

ES DRIVER driver information - not shown in CSV

ES FIELD field definitions

ES FILE file definitions

ES LOCDT local data types - not shown in CSV
ES_SQLDT SQL data types - not shown in CSV
ES TABLE table definitions

ES TBLPRV table privileges

ES USER user definitions
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The tables DRIVER, CNTRL, SQLDT and LOCDT contain information which is internal
to the Easysoft system; the contents of these tables are not available in the CSV. However,
you can still view the content of these tables - you will see how in the next section.

Catalog A collection of tables which contain definitions that describe features of a
database, such as the columns in a table.

CSV (Comma Separated Values)Data values which are separated by commas.

View the Catalog Tables

When you use an ODBC-compliant application to view the data on the server, you do not
normally see the catalog tables. However, it is usually possible to view them (this depends
on the application). Here we show how to do this using Microsoft Access and Microsoft
Excel. The two methods are quite different. In Excel, you set an option whilst accessing
the data. With Access, you set the option before you connect to the data. (The module
entitled "Using ODBC Applications" contains step-by-step details of how to connect to a
data source and retrieve data).

@ Microsoft Excel/Query

1. Start Excel. SeledData, Get External Data. The Select Data Source dialog box
appears.

2. Select one of the data sources for the catalog you wish to view. Cliddgebutton.
The Add Tables dialog box appears.

3. Click theOptions... button. The Table Options dialog box appears. Click the
System Tablesoption so that an arrow appears next to it.

Add Tables Show
Tahle ¥ Tahles Cancel
TRAINING_BROCHURE - [
TRAINING_CURRENCY Wiews
TRAINING_CURRENCY_RATE P —
TRAINING_CUSTOMER, L By Tielize)
TRAINING_DESTINATION ¥ Synanyms Btefresh
TRAINING_DETAILS
TRAINING_HEADER

TRAINING_SUPPLIER

Options.
@wner; -

Watshase:
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4. Click theOK button. The catalog tables now appear in the Add Tables dialog box.
Select the ones you want and close the dialog box. (In this example, we used
ES_TABLE. Notice that the database name which prefixes the table name is different
for the catalog tables and the data tables. You will see how to define database names
in the module entitled "Easysoft Administration on the PC").

Add Tables
Tahle: o
ES_DRIVER | i~ ]
ES_FIELD Close
ES_FILE g 1
ES_LOCDT J
ES_TBLFRY
ES_USER
TRAINING_BROCHURE ont
TRAINING CURRENCY =l ptions...

E.f...

E.f...

5. Click the Add button and then close the dialog box.

6. Select all the columns and drag them into the Query pane. Then return the data to
Excel.

WD [ABLE TYPE____IFILE NAME__IFILE SPECIFICATION __INUMBER COLURCRITERIA_____REMARKS ________|_
| 2 | WSTEM TABLE CNTRL ESCNTRL DAT 4 System parameters
|3 |ES SYSTEM TABLE COLUMM ESCOLUMN.DAT 22 Column details
| 4 [ES SYSTEM TABLE DB ESDB.DAT 2 Databases availiable
|8 [ES SYSTEM TABLE DBPRV ESCBPRY DAT 12 Database privileges
| 8 |ES SYSTEM TABLE DRIVER ESDRIVER DAT 5 Data source drivers
| 7 |ES SYSTEM TABLE FIELD ESFIELD DAT 14 Physical field desc
| 8 |ES FILE ESFILE.DAT g Physical file desc
|9 [ES LOCDT ESLOCDT DAT 6 Local data types
|10 [ES LBLE SQLDT ESSQLDT DAT 18 SQL data types
111 |ES TABLE ESTABLE DAT 10 Table details
112 |ES ESTBLPRY DAT 10 Table privileges
|13 [ES ESUSER.DAT 5 User details
| 14 | TRAINING BROCHURE.DAT 3
| 15 | TRAINING 4
[ 16 | TRAINING 3
[ 17 | TRAINING 13
[ 18 | TRAINING 2
| 19 | TRAINING DETAILS INVOICE. DA 6 TRAINING_DETAILS LINE_NUMBER>0
| 20 | TRAINING HEADER INVOICE DAT 7 TRAINING_HEADER LINE_NUMBER=0
| 21 | TRAINING SUPPLIER  SUPPLIER DAT 16

22

Catalog tables

Data tables

7. The Easysoft TABLE table shows all the tables known to the catalog, including the
catalog tables themselves. Refer to the previous diagram to see how the catalog tables
relate to each other. Look at a few of the different catalog tables in order to see the
kind of information they contain.
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Microsoft Access

1. Start Access and open a database.
2. From the main menu bar selébbols, Options... The Options dialog box appears.

3. Select theView tab.

Keyboard | Modt
Datashest | Tahles/C
e | Gene

Showr

W Status Bar

¥ Startup Dialog Box
™ Hidden Objects

V¥ System Ohjects

Show in Macra Design
™ Mames Caolumn

4. Select theSystem Objectscheck box.

5. Click theOK button.
6. SelectFile, Get External Data, Link Tables. The Link dialog box appears.

7. From File of type list box sele@DBC databases . The Select Data Source dialog
box appears. Select one of the data sources for the catalog you wish to view and click
the OK button.

8. The Link Tables dialog box appear. Notice that it contains the catalog tables in
addition to the data tables.

9. Select the tables you want and close the dialog box. (The database name which
prefixes the table name is different for the catalog tables and the data tables. You will
see how to define database names in the module entitled "Easysoft Administration on
the PC").

Link Tables
Tables |
ES_DBPRY | o
ES_DRIVER
E5_FIELD o
ES_FILE _J
ES_LOCDT
ES_S000T
ES_TABLE Salact Al
ES TBLPRY
ES_USER Desslect Al
TRAINING_BROCHURE
TRAINING CURRENCY =l I Seve passwerd
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10.

e=dbl : Database

E Tables | Ouer\esl

O] ]

Forms | B Repurtsl Z Macros | 4 Muduleal

[+ N
# @ ES_COLUMN
+@ ES_DB

+ @ ES_DBPRY
+@ ES_DRIVER
@ ES_FIELD
+@ ES_FILE
w8 ES_LOCDT
+@ ES_S0LDT
+@ ES_TABLE
+@ ES_TBLPRY

@ ES_USER Open
{5 MSysACEs -
¥4 MSysIMEXColurins Design
% MSysIMEXSpecs

Mew

% MSysModules

i MSysOhjects

% MSysOueries

i MSysRelationships

% MSysToolbars

»& TRAINING_BROCHURE

11.

Click the OK button. The catalog tables now appear in the Add Tables dialog box.

These tables are
Microsoft Access

,/ system tables.

Double-click on a table to see its contents (here we use the ES_TABLE table)

‘ B ES_TABLE : Table I [=1 B
- X | CRITERIA REMARKS
S SYSTEM TABLE CNTRL ESCNTRL.DAT Systemn parameters

| |ES COLUMN SYSTEM TABLE COLUMN ESCOLUMN.DA 22 Colurnn details

| |ES 0B SYSTEM TABLE DB ESDB.DAT g Databases availiable
| |ES DBPRY SYSTEM TABLE DBPRY ESDBPRY.DAT 12 Database privileges
| |ES CRIVER SYSTEM TABLE DRIVER ESDRIVER.DA 5 Data source drivers
| |ES FIELD SYSTEM TABLEFIELD ESFIELD.DAT 14 Physical field desc
| |ES FILE SYSTEM TABLEFILE ESFILE.DAT 8 Physical file desc
| |ES LOCDT SYSTEM TABLELOCDT ESLOCDT.DAT 6 Local data types
| |[ES SALDT SYSTEM TABLE SQLDT ESSQLOT.DAT 18 SCL data types

| |ES TABLE SYSTEM TABLETABLE ESTABLE DAT 10 Table details

| |ES TBLPRV SYSTEM TABLETELPRV ESTBLPRY DA 10 Table privileges

_|ES USER SYSTEM TABLEUSER ESUSER.DAT 5 User details

| [TRAINING BROCHURE  TABLE BROCHURE  BROCHURE.DA 3

| [TRAINING CURREMCY  TABLE CURREMCY  CURREMNCY_M: 4

| [TRAINING CURREMNCY_R# TABLE CURREMCY_R# CURRENCY_R# 3

| [TRAINING CUSTOMER  TABLE CUSTOMER ~ CUSTOMER.DA 13

| [TRAINING DESTINATION TABLE DESTINATION DESTINATION.[ 2

| [TRAINING DETAILS TABLE DETAILS INVOICE DAT 6 TRAINING_DETAIL

|| TRAINING HEADER TABLE HEADER INVOICE.DAT 7 TRAINING_HEADEI

| [TRAINING SUPPLIER TABLE SUPPLIER SUPPLIER.DAT 16
Record: 14| |[ 1> [ re] of 20

12.

The Easysoft TABLE table shows all the tables known to the catalog, including the

catalog tables themselves. Look at a few of the different catalog tables in order to see
the kind of details they contain.

Note: catalog content and CSV

There is not always a direct 1:1 correspondence between what you see in a table,
CSV structure. The ES_TABLE table contains two columns that do not appear injthe
table definitions of an exported CSV file. NUMBER_COLUMN shows the number pf
columns contained in each of the tables (this can be calculated from the information
contained in the COLUMN table). The other column is REMARKS.

and the

training-architecture.doc

easysoii



Module 4. The Easysoft System (RMS), page 4-14

Note: active files

You can easily determine which server files are currently being used (i.e. are active) by a
query.

1. Logon to the server

2. View the files that are being used:
$ SHOW DEVICES /FILES

You will see a list of active files
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Accessing Server Data

The diagram below shows the main steps which occur when an application sends an
ODBC call. The first stages involve establishing the ODBC connection (steps 1 to 4), and
then the SQL statement generated by the application is sent to the server.

Main steps in accessing server data

Server

= Application H‘

Interact with data on
Server using ODBC Easysoft catalog

10 1 [ 4

Easysoft SQL

RMS Driver

o\

ODBC Driver

ODBC.INI <
N -]
registry » (ESODBC.DLL)

The steps numbered on the diagram above are explained below:

1.

An ODBC-compliant application sends an ODBC call to the (Microsoft) Driver
Manager. The call includes information about the server login name and password
and the catalog login name and password as well as the data source name.

The call is passed to the Easysoft ODBC driver. (The Driver Manager determines
which driver to pass the call to by querying the ODBC.INI file (for Windows 3.x) or
the registry (for Windows NT and Windows 95. The information about the driver was
stored there when the data source was created or modified using the Easysoft ODBC
Setup dialog box).

The Easysoft ODBC driver in turn queries the ODBC.INI file or the registry as
appropriate in order to gather information about the server name and catalog location.
The required information is returned to the Easysoft ODBC driver.

The server login information (i.e. OpenVMS username and password) is used to gain
access to the server.
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10.

Now that a connection has been made, the SQL statement is sent from the application
and routed through the Driver Manager to the Easysoft ODBC driver which in turn
sends the SQL to the Easysoft SQL component.

Easysoft SQL uses the catalog to determine the location of the files and fields which
correspond to the tables and columns specified in the SQL statement.

The Easysoft SQL engine in conjunction with the RMS Driver then uses RMS file
operations to access the records in the RMS file which are needed to resolve the SQL
guery. The records are returned to Easysoft SQL which then converts these into the
tabular SQL format.

Easysoft SQL then sends the result set back to the Easysoft ODBC driver.

The Easysoft ODBC driver passes the result set, along with any error messages, to the
Driver Manager.

The Driver Manager forwards the result set to the application and also acts upon any
error messages.

Summary

o

o

DURNDCIOUIOU

In this module you have learnt

the Easysoft Client component contains the ODBC driver and resides on the P
a single PC can have many different data sources defined on it

the Easysoft Server component consists of

e Easysoft SQL, which processes SQL statements

» the catalog, which contains a description of the RMS data

» the Host Administrator, used mainly for licensing and catalog operations
» the RMS driver, which accesses RMS data

» the RMS utilities, such as data dictionary converters

there are many options available for mapping data files to relational tables
the structure of the Easysoft catalog

how to view the Easysoft catalog using Access and Excel

the steps involved in
» sending SQL generated by an application to the server
e returning the data to the application
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Review Questions

1. Easysoft ODBC for RMS is

a) single tier b) two-tier c) three-tier

2. The data access software resides on

a) the PC b) the server
3. Name the functions of the Easysoft Host Administrator
4. What is the function of the Easysoft catalog?
5. Where is the catalog stored?

6. Data sources are defined on

a) the PC b) the server c) either PC or server  d) both PC and server

7. Name the SQL equivalents of these RMS terms:

a) File b) Field c) Key
8. What is the overall process of installing and using Easysoft ODBC for RMS?

9. What must you do in an application to see the Easysoft catalog tables?
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Review Answers

1. Easysoft ODBC for RMS is
two-tier
2. The data access software resides on
the server
3. Name the functions of the Easysoft Host Administrator
Create catalog, manage catalog, deal with licensing
4. What is the function of the Easysoft catalog?
Store information about RMS files
5. Where is the catalog stored?
On the server
6. Data sources are defined on
the PC
7. Name the SQL equivalents of these RMS terms:

RMS: File Field Key
SQL: Table Column Index

8. What is the overall process of installing and using Easysoft ODBC for RMS?

Install on the server

License the software

Install the client component on the PC and define a data source
Install the Easysoft PC Administrator define a database and tables
Access the data using ODBC-compliant application

9. What must you do in an application to see the Easysoft catalog tables?

Typically, you must select an option allowing you to see system tables (the name may
vary). How you do this is application dependent.
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5. Microsoft ODBC
Administrator

Before you can use an ODBC-compliant application to connect to data on the Server, you
must set up a data source. Later, when you use the application, you will connect to the
server data using this data source. To set up a data source, use the Microsoft ODBC

Administrator.

In this module you will learn

& how to create a data source using the Easysoft ODBC Setup dialog box

Contents

Purpose 5-2

Administrator 5-3
Set up a Data Source 5-4
Settings 5-6
Additional Notes 5-7

Summary 5-9

Supplement: troubleshooting 5-10
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Purpose

The Microsoft ODBC Administrator is used for the creation, deletion and modification of
data sources in conjunction with driver-specific dialog boxes which are provided by the
creators of the drivers. The creation of a data source is described in this module. The
Administrator is also used for diagnostic purposes, namely the tracing of ODBC function
calls (discussed in the appendix entitled, “Troubleshooting”).

This module gives step-by-step instructions for setting up (System) data sources, first
using Microsoft ODBC Administrator.
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Administrator

Version 3.0 is used with 32 bit drivers only. The layout of previous versions is
significantly different, although the functionality is similar to that described here, namely
to add, delete and configure data sources, and to set trace options.

Microsoft ODBC Data Sources Administrator

€10DBC Data Source Administrator [ 21 %]
UserDEN | System DSK I File DSM | ODBC Drivers | Tracing | Ahbout |
User Data Sources Add.

MName | Driver il

Coda-Fulla Easysoft ODBC Bemove

Coda - Modi Easysoft ODBC

Coda 7_2 Frey Easysoft ODEC Configure...

CodaFrey Easysoft ODEC

Cormnpany S0L Server

dBASE Files Microsoft dBase Driver (*.dbf)

Easydemo - Fray Easysoft ODBC

easydema fulla Easysoft ODEC

easydemo -modi Easysoft ODEC

Excel Files Microsoft Excel Driver (*xs)

FoxPro Files Microsoft FoxPro Driver (*.dbf) =
An ODBC User data source stares information about how to connect to the

indicated data provider. A User data source is only visible to you, and can
only he used on the current machine

oK Cancel Ll

The following tabs are available on the Microsoft ODBC Data Source Administrator,

version 3.0:

Tab
User DSN

System DSN

File DSN

ODBC
Drivers

Tracing

Function

Add, remove and configure User data sources. A User data source is
available to a specific user on a machine (compare System DSN).

Add, remove and configure System data sources. A System data source is
available to all users on a machine (compare User DSN).

These are file-based data sources that can be shared between all users that
have the same drivers installed. This option is not applicable to Easysoft
ODBC and was not available in previous versions of the Microsoft ODBC
Administrator.

Displays information about the installed drivers (see “Drivers Tab”).

Set trace options for the ODBC Driver Manager. Described in
Appendix G, "Troubleshooting".
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About Information about the core components of the Microsoft ODBC. This
About tab has no relationship to the About dialog box in version 2.5 of the
Administrator, which described information about the installed drivers. For

information about drivers, look under the ODBC Drivers tab.

Set up a Data Source

The operation of the User data source dialog box and the System data source dialog box is
identical. A System data source is created in this example.

1. Start the Microsoft ODBC Administrator version 3.0 by clicking on the ODBC icon
(found in the Control Panel).

2. Select theSystem DSNtab.

€!0DBC Data Source Administrator [71x]
UserDsM |Sys|em DSNl File DSN' 0DBC Dr\versl Tvacmgl Abaut |

User Data Sources

Add.

Mame | Driver ot

Coda-Fulla Easysoft ODBC Bemove
Coda - Modi Easysoft ODBC

Coda7_2 Frey Easyeoft ODBC Configure
Coda Frey Easysoft ODBC

Company SOL Server

dBASE Files Microsoft dBase Driver (*.dbf)

Easydermo -Fray Easysoft ODBC

easydemo fulla Easysoft ODBC

eagsydema-maoddi Easysoft ODBC

Excel Files Microsoft Excel Driver (*xls)

FoxPro Files Microsoft FoxPro Driver (*.dbf) =l

indicated data provider. A User datasource is only visible to you, and can
only be used on the current machine

An ODBC User data source stares information about how to connect to the

OK | Cancel | Al

| I Help I

3. Click the Add... button. The Create New Data Source dialog box is displayed.

Create New Data Source

Select a driver for which you wantto setup a data source

| “ersion | Comparn
1.03.0002 Easysoft Limite
Microsoft Access Driver (“mdh) 350342800 Microsoft Corp
Microsoft dBase Driver (*.dbf) 350342800 Microsoft Corp
Microgsoft Excel Driver (*xs) 350.342800 Microsoft Corp
Microsoft FoxPro Driver (dbf) 350342800 Microsoft Corp

Microsoft Paradox Driver (“db) 350342800 Microsoft Corp
Microgoft Text Driver (“td *csv) 350342800 Microsoft Corp
SQL Server 2500128 Microsoft Corp

< | |

<Eack | Finish | Cancel |

4. Highlight Easysoft ODBC and clickFinish. The Easysoft ODBC Setup dialog box
appears. Complete this using the information below.
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Enter this information Reason / explanation
Name The name of a data source. This name appears in the
TRAINING DATA ODBC connection dialog box when you connect to an

ODBC source.

Naming restrictions:
minimum number of characters =1
maximum number of characters = 32
first letter must be alphabetic
notvalid: [1{}()?*=1@,;

Description A more descriptive name for the data source (optional).
Type any description.

Catalog The directory where the Easysoft Catalog resides on the
This will be given on the day of Server.

the course.

Transport The network transport to be used. You are presented
SelectREXEC with the options available to your particular PC.

Server The name of the Server on which the source data resides.
MODI

Remote Service /Command/ Select the name of the service to connect to on the Server.
Object Remote Service and Remote Object map to a command to
This will be given on the day ofrun the software. Remote Command is the command to
the course. run in order to access the software.

Usernames, Passwords If no user and password information is stored with a data
Leave blank. source, each user has to enter this information in the

Easysoft ODBC Login Prompt (see next figure) each time
they connect.

5. For the purposes of this exercise, Bettings Logging andCapture buttons are not
needed.Settingsis discussed in “Settings” on page 5t&gging is discussed in the
appendix entitled “Troubleshooting” Cépture is currently disabled).

6. Press th@estbutton. This validates the inserted information. The Easysoft ODBC
Login Prompt appears, and the entry fields are initially blank. Information on how to
switch off the login prompt is in the “Settings” section.

Easysoft ODEC Login Prompt

— Server Login

Usemame:  |MIKE _ Server and catalog

X
ok I
-
Password: [ Cancel | usernames and passwords
/ can be different.

r— Catalog Lagin

Userriarne; I-"—"«D"“‘IN =
Pazamord: I#
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7. Enter the username and password information (you will be given these on the day of
the course) and click th@K button. If the test is successful, a dialog box appears
stating this; clickOK to continue. If the test is unsuccessful a message is generated.
After the test is successful, click @K to save the new data source and return to the
Data Sources dialog box. Leave the Data Sources dialog box by sel€tbsg

Server Login  The user name used to connect to the Server. Case is ignored.
Username

Server Login  The password associated with the Server login username. Case is
Password ignored.

Catalog Login  The user name that provides access to the catalog. Case is ignored.
Username

Catalog Login The password associated with the Catalog login user name. Case is
Password ignored.

Now that a data source has been created, you can connect to data on the server using any
ODBC-compliant application.

Settings

The Easysoft ODBC Settings dialog box is accessed by selegttimgs...on the
Easysoft ODBC Setup dialog box. It is used to set driver, network and SQL options.

Easysoft ODBC Settings dialog box

Easysoft ODBC Settings x|

r Diiveer

Frompt For Login:

Data Access Made: Im Cancel |
~ Metwark Help |
Connect Timeout [secs) IED
Feceive Timeout [secs): IEI—
Tranzmit Timeout [secz): |2D—
Packet Size [bytes]: Im

[” Enable Packet &cknowledgements

~SEL
¥ Use Database as Table Prefix

Default D atabaze:

W
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Information required for Easysoft ODBC Settings

Prompt For Login Controls the display of the Easysoft ODBC Login Prompt when
a connection is made to a data source:
Default: display is defined by the application.
Never. dialog box never displayed. To ensure successful
operation, ensure that login information is supplied in the
Easysoft ODBC Setup dialog box.
Always: dialog box always displayed.

Data Access Mode Allows data to be either read/write or read only.
(not yet supported)

Connect Timeout The attempt to connect is cancelled if it is not successful within
the specified time.

Receive Timeout The connection is cancelled if a reply is not received within the
specified time.Note: the value zero means wait forever.

Transmit Timeout ~ The connection is cancelled if the network layer cannot send the
packet in the specified time.

Note: the timeouts for each option are identical for both Client and Server.

Packet Size Size of the data packets used to transmit data over the network.
Valid options are 128, 256, 512, 1024 (default), 2048, 4096,
8192, 16384, 32768.

Enable Packet This option checks to see if data has been received. The default
Acknowledgements is OFF. If network problems are experienced it can be turned
ON. Using this options slows down the transmission of the data.

Use Database as In the case where a catalog contains information on two or more
Table Prefix databases, and where those databases contain tables with the
same name, this option allows us to differentiate the tables. e.qg.
If there are two SALES tables, one in a database called MINE
and one in a database called THEIRS, then we would be able to
connect to both of these using the data source. We would see the
tables as MINE_SALES and THEIRS SALES.

Default Database If the Use Database as Table Prefix option is not selected, then a
default database must be specified, even if only a single database
exists. If there is more than one database in the catalog, only the
one specified with this option will be accessible.

Additional Notes

To remove a data source, highlight it and selRemove A dialog box appears asking for
confirmation. Choos¥esto delete the data sourddp to cancel the operation.

To modify a data source, highlight it and sel@znfigure....
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Drivers Tab

The ODBC Drivers tab gives information about drivers.

ODBC Dirivers tab

&10DBC Data Source Administrator [2]x]

UserDSNl System DSNI File DSN ODBC Drivers |Traclng| About |

ODBC Drivers that are installed on your systerm:

Name |Versiun | Compan; | File | Da
Easysoft ODEC 1.03.0002 Easysoft Limited ESODBC32DLL 10+
Microsoft Access Driver (“mdhb) 350342800 Microsoft Corporation  ODBCJT32DLL 21
Microsoft dBage Driver (*dbf) 350342800 Microsoft Corporation  ODBCJT32.DLL  21-
Wicrosaft Excel Driver (*xls) 360342800 Microsoft Corporation  ODBCJT32DLL 214
Wicrosoft FoxPro Driver (*.dbf) 350342800 Microsoft Corporation  ODBCJT32.DLL 21
Microsoft Paradox Oriver (*db) 350342800 Microsoft Corporation  ODBCJT32DLL 214
Microsoft Text Driver (b *.csv) 3.50.342800  Microsoft Corporation ODBCJT32.0LL  21-
S0L Senver 2.50.0126 Microsoft Corporation SQLSRW32.0OLL  06-

<] | |

= An ODBC driver allows ODBC-enabled programs to get information from
ODBC data sources. To install new drivers, use the driver's setup program

0K | Cancel Aty Help

Each line in the list box shows the driver name, followed by the version, company, name of
the driver file and the date it was produced.
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Summary

In this module you learnt

& the Easysoft ODBC Setup dialog box is used to add and modify Easysoft data
sources
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Supplement: troubleshooting

This section lists some of the common error message that can arise when connecting to
server data. In cases where the answer is not obvious, a solution is described.

Easysoft Error: NET-EEREMERROR: Server reports 'INTERnet ACP AUXS failure
i Status = XL OGIN-F-NOTVALID".

Cause: Incorrect server login name and/or password specified in the Easysoft ODBC Setup
dialog box or the Easysoft ODBC Login Prompt.

& Easysoft Error: Invalid user and password combination supplied for catalog

Cause: Incorrect catalog login name and/or password specified in the Easysoft ODBC
Setup dialog box or the Easysoft ODBC Login Prompt.

Easysoft Error: WS-E-GETHOSTBYNAME: Windows socket error ‘Authoritive
& answer host not found' (11001) occurred obtaining node address for '<server

"~ name>'
Help

Cause: Incorrect server name specified in the Easysoft ODBC Setup dialog box or the
Easysoft ODBC Login Prompt.

Easysoft Error: NET-E-INVCONNOPT: Invalid or missing connection value
. specified for ‘User Name'.

b |

Cause: A blank user name was specified in the Easysoft ODBC Setup dialog box or the
Easysoft ODBC Login Prompt.
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Easysoft Error: NET-EEREMERROR: Server reports 'INTERnet ACP AUXS failure
i Status = XLOGIN-F-INVPWD',

Cause: A blank password was specified in the Easysoft ODBC Setup dialog box or the
Easysoft ODBC Login Prompt.

& Easysoft Error: Invalid catalog location <catalog location>

Help

Cause: non-existent catalog location specified in the Easysoft ODBC Setup dialog box.

Microsoft Access

Easysoft Errar: Current server wersian is (1.3.170). Minimurn wersion reguired by client
1.3.250). Please upgrade. (#0)

Cause: different versions of Easysoft on the server and the PC.

Microsoft Access

& Easysoft Error: Mo update privileges exist for the database (#0)

Cause: An attempt was made to update a record. However, the user does not have update
privileges. Similar messages occur for other operations (select, insert and delete) if the
user does not have the required privileges.
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6. Using ODBC Applications

This module shows you how to read server data using popular ODBC-compliant
applications. You will also see how to access the data directly from the server.

In this module you will learn how to
# download data using six popular ODBC-compliant applications
¥ add criteria to a query in each of the applications
o view the SQL statement that was sent in a query
& view available indexes using Microsoft Access
Contents
Microsoft Excel 6-2
Download Entire Table 6-2
Add Criteria 6-5
View SQL 6-7
Return Data to Excel 6-8
Microsoft Access 6-10
Download Entire Table 6-10
Add Criteria 6-12
View SQL 6-14
View Indexes 6-14
Lotus 1-2-3 6-15
Configure Lotus 1-2-3 to work with Easysoft ODBC 6-15
Download Entire Table 6-16
Add Criteria 6-18
View SQL 6-19
Microsoft Word Mail Merge 6-20
Impromptu 6-25
Preparation: Create an Impromptu Catalog 6-25
Download Entire Table 6-28
Add Criteria 6-29
View SQL 6-30
Crystal Reports 6-31
Download Entire Table 6-31
Add Criteria 6-34
View SQL 6-35
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Microsoft Excel

These examples are based on Microsoft Excel, version 7.0, for Windows 95 and Microsoft
Query, version 2.0. In these exercises you will download the entire contents of the
CURRENCY_RATE table. Then you will set a criterion so that you see the rates for just
one currency. Finally, you will see how to view the SQL that is sent to the server.

Download Entire Table

1. Start Excel and select an empty worksheet.

2. SelectGet External Data...from theData menu. Microsoft Query appears with the
Select Data Sourcalialog box.

== Microsoft Query
Eile Help

el R [ [oPlaF) Ca] (=[] [EHE) (L[] )

Select Data Source

Ayailable Data Sources: Use

Cancel

Previously used data

sources appear here.

Create a new query e i i

3. Since the data source has not been used before with Microsoft Query, it does not
appear in the Available Data Sources list box, and so you have to make it available
for use. ClickOther.... The ODBC Data Sources dialog box appears. (Inthe
general case, if the data source were to appear in the list, you would proceed directly
to step 5).
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ODBC Data Sources |

Enter Data Source:

|Training Diata Highlighting a data source
causes it to appear in the
EASYGO on MODI o] top box.

Coda - Fulla -build 170

Coda - Fulla -Carolyn -build 171
easydemao on frey
ROSS - FREY
‘Training Data

\ Data sources are not in

alphabetical order. Use
the scroll bar to see all
available options.

I, Cancel

Plew. . Bemowe

4. Select TRAINING DATA from the Enter Data Source list box and cl@K when
you have done this. Control passes back to the Select Data Source dialog box.

5. Highlight the TRAINING DATA data source.

Select Data Source B
Awailable Data Sources: Us The name of the data
source may be amended
Ceine] automatically - here it is
Other.. suffixed with the user
name.
Bemowve

6. Click theUsebutton, and the Add Tables dialog box appears - this may take a few
seconds. (Inthe background you are able to see changes to the Microsoft Query
dialog box).

If you accidentally close the Select Data Source dialog box before selecting a data
source, you can open it again by clickiNgw Query from theFile menu.
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Add Tables Xl __ The name of the table in
: the database.
Tahle: Add
TRAI BROCHURE

TRAINING_ CURREMCY
TRAINING CURRENCY Py E
TRAINING_CUSTOMER

TRAINING_DESTINATION —— The name of the database. This can
TRAINING_DETAILS be hidden by using the SQL options
ﬁlﬁ:ﬁg-@ﬁﬁgﬁ; in the Easysoft ODBC Settings
Ogtians.. dialog box (refer to “Settings” in
the module “Microsoft ODBC
et | H Administrator”).

[Database: I j

7. Highlight the CURRENCY_RATE table and cligkdd - the table is added to the
Microsoft Query Table pane (see next illustration).

8. Click theClosebutton on the Add Tables dialog box.

If you cannot see the Table pane (see next illustration) at all, ensure thidliles

option under th&iew menu is selected (i.e. there is a tick by it). If it isn’'t selected,
click on it to select it. The Table pane should now be visible, and it should contain the
CURRENCY_RATE table.

If you can see a third pane between the Table pane and the Data pane, don't worry.
This is the Criteria pane, which is explained later. If you want to hide it for now, de-
select it from thé/iew menu by clicking to remove the tick.

If you added the wrong table by mistake, then delete it by highlighting one of the fields
in the table and then selectimgletefrom theEdit menu.

9. To see the contents of a field, highlight the field using the left mouse button, and drag
it into the data pane (or double-click on the field). To select all the columns, drag the
asterisk into the data pane. Microsoft Query now looks like this.

File Edit “iew Format Table Criteia Records ‘Window Help Drag the asterlsk Into the Data
_@ﬁ‘ -5@@ B -V= = -QL 1) -C!)
FI= 1o (0] [ Bl (=l ) R (LT Do) pane to see all the data.

[TRAINING_CUBBEMES

CURRENCY_CODE
CURRENCY_DATE \
CURRENCY RATE The Table pane.

CURRENCY_COD|CURRENCY_DATI CURRENCY_RATE | ]
l:E0) 1587-01-07 )
ALL 1887-01-01 203.172

ATS 1987-01-01 22 26 The Data pane_
AD 1997-01-07 258

EOT 1887-01-111 a7
BEF 1997-01-07 B5.256
BGL 1887-01-111 453,384
BHD 1997-01-07 05169

MATRecord [T
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Add Criteria

At this stage, we've got all the currency rates known to the system. Maodify the query to
view data for just one currency (U.S. dollars).

1. Select theView menu, and toggle th€riteria option so that there is a tick by it - the
Criteria pane should then become visible between the Table and Data panes.

— Criteria should be selected so that the

¥ Tables / Criteria pane is visible.

¥ Criteria o .
If this is selected, and the pane is hot
Zoemi el visible, then place the mouse over the

division line between panes, and drag
the bar downwards.

uery Properties
SaL

Alternatively, you can click the Show/Hide Criteria button to toggle the Criteria
pane on and off.

2. SelectAdd Criteria... from theCriteria menu option. The Add Criteria dialog box
appears (here shown with the first criterion entered).

= Andl £ @k A
Total | = Close |
Field: |CURRENC\|’_CODE j
Operator: quuals j
Walus: IUSD| “alues... |

Set the following criteria using the Add Criteria dialog box:

Field Operator  Value
(= Column name)
CURRENCY_CODE equals ‘usD’

Ignore the Total entry box.
Field in the dialog box is equivalent to the Column name in the table.
Criterion is the criterion we want in the SQL that is generated. To generate this, enter

the value shown for Operator. The “equals” operator will be converted to the “=
symbol in SQL.
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3. When you have entered the criterion for a field, cliettd. The criterion that you
entered becomes visible in the Criteria pane (see next diagram), and the Add Criteria

dialog box is cleared.

When it is possible to enter a value, you can either enter values directly in the Value field,
or you can use the Select Value(s) dialog box.

Select Value(s) [ ]
“alues Ok
TRL LI Cancel

In this example, we see that there are just five possible years to choose from. You
needn’t use this method of selecting a criterion value, but the advantage is that you can
be sure that the value you choose exists in the database. For example, if you had
entered a value afDsin the Add Criteria dialog box, no errors would have been
generated (there are none), but you wouldn’t have got any data back, because there are
no currencies with a code of UDS. Another advantage is that you do not need to know
whether data is character data or numeric - if it is character data, the required quote

marks are automatically added.

4. When you have set all the criteria, press @lesebutton on theAdd Criteria dialog
box. The data which matches the criteria is downloaded.

[TRAINING_CURREMNC

CURRENCY_CODE
CURRENCY_DATE
CURFENCY_RATE

/ The Criteria pane.

I
Critetia Field: | CURRENCY_CODE [#]

walue: |'USD'
ar:

4

[CURRENCY_COD/CURRENCY_DATI CURRENCY_RATE |

» [usD 1937-01-01 205.2

H[recordi [»p1]
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Alternative Methods of Creating Criteria

1. Another method is to place the cursor in the Criteria field. A drop-down button
appears. Click on this button to display a list of fields.

— Click here...
Criteria Field:

“Walue:

... and a list of
Criteria Field: | CURRENCY CODE |2 available fields
Value: . — appears.

or: || CURRENCY_DATE |
CURREMCY _RATE

Click on the field for which you want to create a selection criterion (BUDGET_CODE
in our case). The field name appears in the Criteria Field. Then type a value in the
Value field; to see the currency rates for U.S. dollars, tys® and then move the
cursor to another field.

2. Another method of criteria selection is to highlight a data value that you want to set as

a criterion and then click the Criteria Equals butt ). (Obviously, there must
be data in the data pane for you to do this).

View SQL

1. Look at the SQL that is sent to the database by the query. Press theL)(

button (or selec6QL... from theView menu). The SQL dialog box appears showing
the SQL statement that was just used in the query.

SaL [x]
S0L Staterment: OK. |
SELECT TRAINING_CURRENCY_RATE CURRENCY_CODE, ﬂ Fo— |
TRAINING_CURRENCY_RATE.CURREMCY_DATE,

TRAINING_CURRENCY_RATE.CURREMNCY_RATE

FROM TRAINING_CURRENCY_RATE
TRAINING_CURRENCY_RATE

YWHERE [TRAINING_CURRENCY_RATE.CURRENCY_CODE="USD"Y

=l

2. ltis possible to modify the SQL directly and then re-send the query. For now, just
press theCancelbutton.
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Return Data to Excel

1. Toreturn data to Excel from Microsoft Query, sel&sturn Data to Microsoft
Excelfrom theFile menu. The Get External Data dialog box appears.

Options

% Keep Query Definition ILI

 Include Field Names - Here the Destination list

[ Include Row Numbers Wr box contains the location of

L the first column in the first

Destination: row on the data sheet in
Sheen!sﬂsz which the returned data will

be placed.

2. The Keep Query Definition option and the Include Field Names option should be
selected (i.e. cross in box).

3. The Destination value is the first cell of the first row in the spreadsheet where the data
will be returned. Check that the value it contains is one that you want (if it doesn't,
type it in the entry box).

4. Click OK. The data is returned to Excel.

X Microsoft Excel - Baokl
ﬂEME Edit ¥iew |ngert Fommat Toole Data Coda  Window Help

DlzlEl slnly] ¢ slale] olof =] ol wlelsl i o gl

Ao = els]o] =l==]E $|%I,Itnﬂﬁ|il-lg\vll\~l‘
D8 = ]
A

\ B \ ¢ \ D \

jrial

11

L)

CURRENCY_CODE CURRENCY_DATE CURRENCY_RATE
3 UsD 1897-01-01 00:00:00.00 2052

4

You can now use Excel to create charts, reports etc.

Get External Data options

The following paragraphs explain the Options which are available on dialog box.

Keep Query Definition
This allows you to save the query definition in thverkshee{not the same as saving the

guery in a .QRY file) so that you can update the result set (i.e. the data that is returned to
Excel) directly from Excel.
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Include Field Names
If you want column headings to be shown, then select this option. The column headings
are the field names that are used in the file from which the data is taken.

Include Row Numbers
Row numbers appear in the first column of the returned data; they are not part of the

original data.

Destination:

If the Destination: list box contains a range, then the data is returned to those cells
specified by the range (hence not all of it may be displayed). If the list box references just
one cell, then that cell is the location of the first column of the first row of the returned
data. The default value of the list box is taken directly from the Excel worksheet from
which the Get External Data dialog box was called. If the Destination is not what you
want, change the values in the list box.
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Microsoft Access

These Access examples are based on Microsoft Access version 7.0, for Windows 95. In
these exercises you will download the entire contents of the CURRENCY_RATE table.
Then you will set a criterion so that you see the rates for just one currency. Next, you will
see how to view the SQL that is sent to the server. Finally, you will see how to view the
indexes that are available on a table.

Download Entire Table

1. Start Microsoft Access and either open an existing database or create a new one.

2. From theFile menu selecGet External Data followed byLink Tables... The Link
dialog box appears.

Link [2]x]
Lookin: [ Personal =l B

% 7db1 mdb Link |

%] db2 mdb

¥]db3 mdb Canceal

%] db4 mdb

%] dbs mdb Advanced..

5 Shortcutto Northwind

Find files that match these criteria:

File name | Textaorpropety: > Find MNow
Files of type: [Microsoft Access (*madb:*, mdw,lv Last modified: any time r MNesw Search
4l

AEASE IV (*dbi) ! L
Mot allfile Whhicrosoft Excel (*x1z) other file types. run the Setup program, click Add/Femove.|
Dsta Accessiicrosoft FoxPro (*.dbf) |

Paradox (* db)
G file(s) found Text Files (bt cavi*tal* asc)

3. From the Files of type list box seleoDBC Databases() . The Select Data Source
dialog box appears if you have ODBC version 3.0 installed (with the Microsoft
ODBC version 2.5 the SQL Data Sources dialog box appears).

Select Data Source [21x]

File Data Source  Machine Data Source |

Data Source Name | Type | Description =
Excel Files User
FoxPro Files User
M3 Access 7.0 Datahase User
Paradox Files User
ROSS - FREY User
Text Files User
User
User =
4] | B

A Machine Data Source is specific to this machine. and cannot be shared. "User" data
sources are specificto & user on this machine. "System" data sources can bhe used by
all users on this machine, or by a system-wide service

QK | Cancel Help
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4. SelectTRAINING DATAas the data source and cli€K . (If the Easysoft ODBC
Login Prompt dialog box appears, cli€k). The Link Tables dialog box appears.

Link Tables [2]]

Tables |

TRAINING_BROCHURE 0K |
SAINING 5 Cancel

SelactAll
TRAINING_SUPPLIER Deselect All

I Sawe password

5. Select the CURRENCY_RATE table and cli€k. The Select Unique Record
Identifier dialog box appears.

Select Unique Record ldentifier HE

Fields intable "TRAINING_CURREMCY_RATE" oK I
CURREMNCY CODE
CURREMNCY_DATE Cancel |

CURREMNCY_RATE

In order to update records in this table you must select
which field or fields uniguely identify each record. Selectup
to ten fields.

6. To be able to update records you must define the fields which uniquely identify each
record (in this case CURRENCY_CODE and CURRENCY_DATE). Since you will
not be updating records, clidkancel When the operation is complete the Database
dialog box contains a list of linked tables - just one in this case.

i db1 : Database M=l B E

Tahles | it Queriesl Farmns | =] Reportsl 2 Macros I & Modu\esl

Open

_ Open |
Design

Mewe

7. Double clicking on a table displays the data. You can select subsets of the data and
add and delete records. The changes you make are updated to the file on the Server
which relates to the table you are changing. Double click the CURRENCY_RATE
table to see server data in Microsoft Access.
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B TRAINING_CURRENCY_RATE : Table

CURRENCY_CODE CURRENCY_DATE | CURRENCY_RATE
* |~ED 01-Jan-97 162
| AL 01-Jan-97 203 172
| |aTs 01-Jan-97 22,36
| |AUD 01-Jan-97 2.58
| |BOT 01-Jan-97 87
| |BEF 01-Jan-97 65.256
| |BGL 01-Jan-97 969.384
| |BHD 01-Jan-97 0.6169
Recﬁr‘d':m YT ITE L M- lan-a7 R 108

Add Criteria

In this exercise you will select records for a single year from the CURRENCY_RATE
table.

1. Click theQueriestab on the Database dialog box.

g2 dbl : Database |- (O] x]

[ Tahles B Queries | Farms I B Repnnsl & Macras | @ Mndulesl

Open
I

BEsign

Tlew

2. Click theNew button. The New Query dialog box appears.

New Query HE

Simple OuenyWizard
g Crosstab Query Wizard
Find Duplicates Queny Wizard
Find Unmatched Cueny ‘Wizard

Create a new query without
using awizard.

3. Ensure Design View is selected, then click @k button. In the background you can
see Microsoft Query, and in the foreground the Show Table dialog box appears.
Ensure the CURRENCY_RATE table is highlighted in the Tables tab, and click the
Add button.
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Show Table 2]}

Tablesl Queriesl Eiothl

TRAINING_CURRENCY RATE Llaiz

4. The CURRENCY_RATE table appears in the Table pane of Microsoft Query. Click
the Closebutton on the Show table dialog box. The Select Query dialog box is now
visible (shown completed).

| & Queryl : Select Query

CURRENCY_CODE
CURRENCY_DATE
CURRENCY_RATE

Field: | CURRENCY_CODE CURRENCY DATE |CURREMNCY RATE
Tahle: [TRAINING_CURRENCY _RATE | TRAINING_CURREI | TRAINING_CURRE
Sort:
Show:
Criteria: ["LSD"
ar.
4

5. Select all the columns from the CURRENCY_RATE table in the Data pane, and drag
them into the Query pane.

6. To select the data for U.S. dollars, enter the valg®’ in the Criteria row for the
CURRENCY_CODE field.

7. SelectRun from the Query menu on the Access menu bar, or click the Run icon
( LI ) on the toolbar.

The currency rate data is downloaded.
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View SQL

1. To see the SQL that is sent, sel&PL from theView menu.

& Queryl : Select Query |- (O] x]
SELECT DISTINCTROW TRAINING_CURRENCY_RATE.CURRENCY_CODE,
TRAINING_CURRENCY_RATE.CURRENCY_DATE,
TRAINING_CURRENCY_RATE.CURRENCY_RATE, =

FROM TRAINIMG_CURRENCY_RATE

WHERE ({{TRAINING_CURRENCY_RATE.CURRENCY_CODE)="USD"));

View Indexes

1. To view the indexes that are available on a table, select Design mode for the table (e.g.
Tables Designor View, Table Design. You will see the following message:

Microsoft Access

Table 'TRAINING_CURRENCY_RATE' is a linked table. Some
properties can't be modified.

Do youwantto open it anysway™?

2. Click theYesbutton; the table is displayed in Design mode.

B TRAINING_CURRENCY_RATE : Table [_ O[]
Figld Marme Data Type Description
¥ [ CURRENCY_CODE Text
CURRENCY_DATE Date/Time
CURRENCY_RATE Nurnber
=l
Field Properties
General | Lookup |
Field Size 4

Format

Input Mask
Caption
Default Value
“alidation Pule
Walidation Text

This prapety cannot be modified in inked tables

Requitad No
Allov Zero Length  Na
Indexed ‘res (Duplicates OK)

3. Selectindexesfrom theView menu. The details of the available indexes for the table
are displayed.

# Indexes: TRAINING_CURRENCY_RATE

Index Name Field Mame Sort Order
P [CURRENCY_RATE_001 | CURRENCY_CODE Ascending
CURREMNCY_RATE_002 CURREMCY_DATE Ascending

Index Properties

Frimary Mo
Unigue MNo

This property cannot be
Ignore Nulls Mo

modified in linked tables.
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Lotus 1-2-3

These exercises are based on Lotus 1-2-3 release 5. In these exercises you will first set up
Lotus 1-2-3 prior to downloading the entire contents of the CURRENCY_RATE table.

Then you will set a criterion so that you see the rates for just one currency. Finally, you

will see how to view the SQL that is sent to the server.

Note: Lotus 1-2-3 works with 16-bit ODBC only. Therefore, before doing these exercises,
set up a 16-bit data source. Call it "Training Data - 16 bit".

Configure Lotus 1-2-3 to work with
Easysoft ODBC

Before you can use Easysoft ODBC with Lotus 1-2-3, you must add a line to the lotus.bcf
file. Use a text editor, or if you use a word-processor, ensure that you save the document
as a text file.

1. Edit thelotus.bcffile, which will probably be in the default directory
\windows\lotusapp\datalens

If the file is not in this directory, search for its location using the Windows Explorer
by selecting the following sequenckools, Find, Files or Folders

2. Add a line to the bottom of thietus.bcffile containing the following:
DN="ODBC" DD="ODBC" DL="DLODBC"

If this line already exists in the file, there is no need to repeat it.
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Download Entire Table

1. Ensure that you have set up a 16-bit data source. Then start Lotus and create a new
worksheet if necessary.

2. Select theélools menu, and from this seleBtatabase followed byNew Query... The
New Query Assistant dialog box appears.

1. Select database table to query:

Cancel |

2. Select lields and records:

|Ehuuse£ie|ds...§ | Set Critenia._. E

3. Select location for new guery table:

o =

3. Click External... The Connect to External dialog box appears.

4. Highlight ODBC, then clickContinue. A list of data sources appears.

Select a database or directory:

[Show drivers] =
EASYGO--16-BIT

easydemo—16-BIT-—frey

[dBASE Files
Excel-Files
FoxPro-Files -

[alaliiM Training-Data—16-bit

Highlight the data source you want to use, and then clicikCibetinue button.
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If you get the following message, you probably didn't connect to the 16-bit data source.

1-2-3 Release b

® Unable to locate the database

Press F1 or click the 7 button to get Help

Ensure that you created it and that you connected to it.

5. Alist of tables for each of the available databases appears.

Connect to External mEE

Select a table: Conti
[Show databases] =
TRAINING_BROCHURE
TRAINING_CURRENCY
TRAINING_CURRENCY RATE
TRAINING_CUSTOMER
TRAINING_DESTINATION
TRAINING_DETAILS M

LS LW I TRAINING_CURRENCY_RATE

Highlight the CURRENCY_RATE table, and click ti@ontinue button.

6. The Connect to External - Refer to as: option appears. Cligk

Refer to as:
| |TRAINING_CURRENCY_RATE]|

7. The New Query Assistant re-appears. Clighoose Fields...
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8. The Choose Fields dialog box appears.

These fields will be
included in the query

Selected fields:
CURRENCY_CODE

CURRENCY_DATE

Clear All |

Formula... |

Highlight all the fields and cliclOK.

9. The New Query Assistant re-appears. Cl2K to download the data.

E us 1-2-3 Release 5 - [Untitled]
ﬁElIe Edit %iew Stde Tools Bange Window Help

UIE=

A B 1 c |
1 _|CURRENCY_CODE CURRENCY_DATE CURRENCY_RATE |
2 |AED 01/01/07 162 |
3 |ALL 01/01/07 203172 |
4 |ATS 01/01/07 2236 |
5 |AUD 01/01/07 258 |
6 |BOT 01/01/07 87 |
7 |BEF 01/01/07 65.256 |

Add Criteria

1. Place the cursor in the downloaded data.

2. The Query menu appears on the toolbar. From this, sBletcCriteria... The Set
Criteria dialog box appears.

Caiciore TSRS
Field: Operator: Value:

[currency_copEZ] [- ] B ‘

—

Criteria: - J

Clear

% Limit records

-
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3. Click theClear button to remove any default criteria.

4. Select the field, comparison operator and value from the three list boxes. The criteria
you set appears in the Criteria window. CIlioK .

5. The data in the spreadsheet changes to reflect the new criteria.

View SQL

This option is limited. You cannot change the SQL, and you may not even be able to view
it in its entirety in Lotus 1-2-3.

1. Place the cursor in the downloaded data.

2. The Query menu appears on the toolbar. From this, s8leatv SQL... The Show
SQL dialog box appears.

Structured Query Language:

SELECT CURRENCY_CODE.
CURRENCY_DATE.
CURRENCY_BATE FROM CURRATE
WHERE {(CURRENCY_CODE="USD")

3. There are no scroll bars in this dialog box, so you may not be able to see all the SQL.
However, you can copy it to the clipboard by clicking tBepy button. Then paste it
into a text editor or word processor to view it. When you click eitherGbgy button
or theCancelbutton, the dialog box closes.
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Microsoft Word Mail Merge

This example is based on Microsoft Word 7.0 for Windows 95.

Mail merge allows you to create documents which contain information imported from a
data source. This example uses the currency data; you will see how to create a list of all
currency rates.

1. Open a new Word document.

2. SelectTools, Mail Merge... The Mail Merge Helper appears.

Mail Merge Helper [2] ]

Use this checklistto setup amail merge. Begin by choosing | Cameel |

the Create button.

=
-I EE hdain Document:

2 Data Source:
(R

3
=] berge the Data with the Docurment:

fere

3. Create a document for the merged data - click@heate button and select the
Catalog option

=
1 kain Document;

! Create W

Form Letters...
Mailing Lakels...

2 Envelopes...

Eestore to [Marmal Wierd B e curm et
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4. You are asked whether you want to use the active window or a new one. Select
Active Window (you already created a new document in step 1 of this exercise).

Microsoft Word

/@™y Tocreate the envelopes, you can use the active dacument window Document? ar a new
document window.

| Active Windaw 3 Mew bain Document ] Cancel ]

5. Step two of the Mail Merge Helper is now available for use. Click@et Data
button

P LT R DR e P P e

2 Data Source;

GetData, ™

Create Data Source...

Open Data Source...

3 Llze Address Boaolk...

-------------------------------------- Header Options...

Erme ;

6. Select theéDpen Data Source..option. The Open Data Source dialog box appears.

Open Data Source

Lookin [0 Mike = 3] [ N i
1 convertars % . Open ]
“IManuals

uldhaln ™ Sglect Method

7. Click theMS Query... button. This starts Microsoft Query. You have already seen
how to use this, so the details are not repeated. If you need to refresh your memory,
look at Microsoft Excel at the start of this module.

8. Select the Training Data data source.

9. Addthe CURRENCY_RATE table to the query.

10. Insert all the fields into the Data Pane.
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11. Toreturn the data to Word, select tReturn Data to Microsoft Word option from
theFile menu.

&= Cdit “iew Format Takle Criteria Bec
Mew Query... ‘?: 212

Open Clueny... ﬁ
Close Queny
Save Cuery
Sane As

Tahkle Definition...
Execute S0IL...

Eeturn Data to Microsoft Word

CURRENCY_COI|CURRENCY DA| CURF
0 =N 1897-01-01 162,
ALL 1997-01-01 203172

12. You will notice that the Merge option of Step 3 is not available. Click@hese
button on the Mail Merge Helper.

Mail Merge Helper [ 2] x]

The main document and data source are now available | ME.IE‘SE..._MJ
| Choose the approptiate Edit button to wark on either one.
=
-I tain Document
Creete w | Eil v ]

herge Type: Catalog
tain Document: Docurment?

2 Data Source

GetData W Edit w
Data: TRAINING_CURREMCY_RATE

3
=l Merge the Datawith the Document:

il=ie|=N Queny Options...

Options in Effect:
Suppress Blank Lines in Addresses
Query Options have been set
Merge to MNew Document

13. The Mail Merge toolbar is now available.

. E1
Inset berge Field ! InserWord Field i i&j HJ 4 1 11 3 i H! jf‘ii?ﬁj?ﬁ:] mi!
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14. Type some text in the word document. Place the cursor where you want the merged
data to appear. For example:

Date: = -+
T

:Cmren-::}r-name el

: I

r Conversionrate:

15. Click thelnsert Merge Field option on the Mail Merge toolbar and select the field
you want to insert.

Fail Mer fe

Insertberge Field  Inserty
CURREMNCY_CODE
CLURRENCY _DATE
CURREMNCY_RATE

Date: »  —»

n

16. The field is inserted into the document.

ail Mer Ce

Insert berge Field Ins

Field code for
inserted field.

Date: —» -+ ¢CUREENCY DATEx]
1

17. Repeat this process for as many of the fields as you require.

18. Use the Mail Merge toolbar to view the data.

bail Merge

Insert Merge Field | Insert Word Field EI Hl 4 | |1 3 | Hl @lf‘i@l?ﬁl?.“l ﬁll

Toggle between /
viewing field codes

and data. scroll through the

records. Mail Merge Helper.
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Note: to set criteria and view the SQL, use the Query Options button on the Mail Merge
Helper to gain access to Microsoft Query.
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Impromptu

These examples are based on Cognos Impromptu version 3.5. In these exercises you will
create an Impromptu catalog as a preparatory step. Then you will download the entire
contents of the CURRENCY_RATE table. Next, you will set a criterion so that you see
the rates for just one currency. Finally, you will see the SQL that is sent to the server.

User Profiles

Filters ] Database ] Governor
Uger Classes 1 Table Access ]

User Class: I Creator

Catalog Tables:

[ TRAINING_BROCHURE

[ TRAINING_CURRENCY

[ TRAINING_CURRENCY_RATE
[ TRAINING_CUSTOMER

[ TRAINING_DESTINATION

[ TRAINING_DETAILS

[ TRAINING_HEADER

[ TRAINING_SUPFLIER

Note on names

The table and column names that you see on the
Impromptu screen are not the same as the names
defined in the Easysoft catalog. There are two
differences:
* names are lower case
» the space character, rather than the hyphen is
used as a separator

However, these are superficial changes; the underly
catalog tables and columns are name exactly as the
in the database, as indicated in the screen shot on tf
left.

ng
y are
e

Preparation: Create an Impromptu

Catalog

Before you download data, you need an Impromptu catalog. This is a file which contains
the information necessary for Impromptu to access and retrieve data from a database. Ina
similar manner to the Easysoft catalog, it doesn’'t contain data; it tells Impromptu how to

get the data.

You can have many catalogs in Impromptu. Here you will create one which is used for the

Easysoft training data.

1. Start Impromptu. On Windows, the default menu location undeSthg menu is:
Programs, Cognos Impromptu Administrator.
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2. SelectCatalog, New...

Fldimpromptu 3.5

Eile  “iew

D)=

Tools Help

Open.

3. The New Catalog dialog box appears. When it is finally completed, it should look like
this. For now, complete the Catalog section as follows:

New Catalog

Catalog

File Name:

ITRAINING

Description:

| 1
Browse. |

ICﬂtﬂIng for training data

Catalog Type:

T

/

IPersunaI j
Database

Name:

OUTDOORS

C Select Tables
@ include All Tabies:

J Ebﬂses,,, !

/

5] |

Cancel I | Help I

Enter up to 8 characters.
Impromptu automatically adds
the extension .CAT. For this
exercise use the default
directory location.

\This description will appear in

the Open Catalog dialog box.

In your working environment, it
may be appropriate to use a
different catalog type. Refer to
Impromptu documentation.

4. The TRAINING database is not yet available. Click fatabases..button. The
Databases dialog box appears.

Awvailable Databases:

OUTDOORS
Edit...
Remove

Cancel I Help
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5. Click theAdd... button. The Database Definition dialog box appears. Complete it as

follows:

Database Definition |
Logical Database Name:  Database Type/Gateway: | 0K I
TRAINING -

f [oDBC Gateway =

Database Details
0DBC Data Source: 0ODBC Connect String:
ITrﬁining Data - 16 bit j I Test I
User Prompts:
™ Passward
Timeouts:
Connect: 0
Reply: 1]

[ Use Asynchronous Open

6. Click theOK button. Control passes back to the Databases dialog box. The
TRAINING database now exists. Select it, and click @i¢ button.

Available Databases:

|0UTDO0RS

7. Control passes back to the New Catalog dialog box. Sele¢ththede All Tables
check box. The dialog box should now appear as shown in step 3. Cli€k€¢he
button. Impromptu connects to the catalog (this may take a few seconds), and you
should now be able to access the training data.
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Download Entire Table

1. SelectFile, Newfrom the menu bar. The New dialog box appears.

Palette
L 0K I
o '
—
List Report Grouped List Mailing Labels
More >> I
— e Ly
s i — rsvons
S E—— i — N
s —— T
s rieones. B
Crozstab Report Grouped Crosstah Form Letter

2. Highlight List Report (the default). ClickOK. The Query dialog box appears.

Query

]

“Data ] Sart W Group ] Filter ] AEEESSW Profile W Client/Server ]

Catalog: Query Data:
£3 Training Brochure

£3 Training Currency

£3 Training Currency Rate

£3 Training Customer

£3 Training Destination

£3 Training Details

£3 Training Header

£3 Training Supplier

Insert Data From: Edit Definition...
- B
Catalog J Mark for Insertion

‘ 0K I | Cancel I | Help I

3. Double-click the Currency Rate table in the Catalog list box. The columns in the table
are shown.

Catalog: Query Data

‘& Training Currency Rate

D Curncy Code

& Currency Date

O Curaney Pate
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4. Highlight all three columns. Then click tiedd—> button. The columns are added to
the Query Data list box.

Catalog: Query Data:

= Training Currency Rate ‘B Currency Code

O Currency Code B Currency Date

O Currency Date | Currency Rate

B Currency Rate Calculate—>

5. Click OK. The data is downloaded and appears in the report.

Edimpromptu 3.5 - [Reportl]

File Edit Yiew Inserr Format Bepot Catalog Tools  Win

DleERER FEEl] EmmEEE]C =D

T 7 A e E
& | Currency Code | Currency Date | Currency Rate
AED 01-Jan-97 162
01-Jan-97 203172
01-Jan-397 2226
01-Jan-97 258
01-Jan-97 87
01-Jan-97 55 256
01-Jan-97 969384
01-Jan-97 0B169
01-Jan-397 624 108
01-Jan-97 2112
01-Jan-97 7404
01-Jan-97 2808
N1 lan O7 2 TARQ
|Catalog for training data 3]

Add Criteria

At this stage, we've got all the currency rates known to the system. Maodify the query to
view data for just one currency (U.S. dollars).

1. Select theReport, Query... menu options. The Query dialog box appears.
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Click theFilter tab. You must use the expression builder to create the criterion, you

cannot simply type the criterion in the Expression entry box. When you have finished,

the dialog box should look like this.

Query
Data W Sort ] Group ] Filter ] A::essw Profile ] Client/Senrver ]
—
Expression: ® Detail Fitter O §ummﬂW
Currency Code = 'USD| =] |23 Report Data

3 Functions
(Al Catalog Data...
@ swing

L=l =TT e [o=] [and] or [not J[icf- 15 ] Poqie.. |

" Suspend Detail Filter

[" Eliminate Duplicate Rows:

1. Double click Report Data.
|_—  Columns in the table are shown.
Double-click Currency Code

| 2. Click the equals button.

3. Double clickstring Two

Tips: .
Siring B \\ single quote marks are placed
Inserts two quotation marks and positions the cursor between them. . .
B in the Expression box. Place
the cursor between them, and
| 0K I | Cancel I | Help I enter US:

3. Click OK. The currency rates for USD will be downloaded.

View SQL

1. Look at the SQL that is sent to the database by the query. Selareput,
Query... menu options. The Query dialog box appears.

2. Click theProfile tab.

3. Select theSQL option. The SQL is shown in the window.

W Sort W Group ] Filter ] Access] Prnlile] Client/Server ]

Data

02s on average
No statistics available

Query execution time:
Result size (rows):

Show: O Query Data ) Query Columns ® ﬁQL
select T1."CURRENCY_CODE", T1."CURRENCY_DATE", ﬂ Copy I
T1 "CURRENCY_RATE" —
from "TRAINING_CURRENCY_RATE" T1
Edit._.
=
| 0K I ‘ Cancel I | Help I

4.

It is possible to edit the query; for now, cli€K .
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Crystal Reports

This example is based on Crystal Reports version 4.0. In these exercises you will
download the entire contents of the CURRENCY_RATE table. Then you will set a
criterion so that you see the rates for just one currency. Finally, you will see how to view
the SQL that is sent to the server.

Download Entire Table

1. Start Crystal Reports. The main dialog box appears.

EZ Crystal Reports Pro [_[5[x] Database menu

Eile Edit |nset Format DatabasS Hepon  crmgow

EEEREEEEEIRE R EEE S

| ‘ Crystal Reports Pro

2. SelectLog On Server...from theDatabasemenu. The Log On Server dialog box
appears.

Log On Server

rServer Type:

ODBC - MS Access 97 Database -
ODBC - Paradox Files

ODBC - ROSS - FULLA Cancel
ODBC - Text Files

OK

‘ODBC - Training Data

ODBC - Training Data - 16 bit

Oracle 5QL

SQL Server § Sybase 50L -

i

Database File .

3. SelectoDBC - Training Data  from the Server Type list box and cli€BK .

4. |If the Easysoft ODBC Login Prompt appears ensure that your server and catalog
usernames and passwords are entered, and ther©Odfick

5. The Log On SQL Server dialog box appears. ClizK.

Log On SQL Server

@ Log onto ODBC - Training Data server succeeded.
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6. Control passes back to the main dialog box. Select the menu seqBdechiew,
Standard Expert... Step 1 of the Create Report Expert dialog box appears.

Create Report Expert [x]

Step 1: Tables |2 Fields |3 Sort | 4: Total | 5: Select |5: Style |

Step: Choose data to report on. You can choose multiple tables and add indexes.

Data File T

| SQL/ODBC icon

N

SAL

SQL/ODBC

j?:‘u 5

Dictionary

[ Delete | [ Addimder. | [ Dictionary Tip... |

<< Back I

‘ Cancel I | Preview Report I | Preview Sample I

7. Click theSQL/ODBC icon. The Choose SQL Table dialog box appears.

Choose SQL Table %]

S5QL Tables;:——— -504L Databases:

TRAINING_BROCHURE <
TRAINING_CURRENCY
TRAINING CURRENCY RATE
TRAINING_CUSTOMER
TRAINING_DESTINATION
TRAINING_DETAILS
TIRAININGfHEADER _';I
a4 3

Add

Server Info:

Server Type: ODBC - Training Data
Server Name: Training Data
Database:

User ID: MIKEU

Log On Server ...

Database File ...

8. Select therRAINING_CURRENCY_RATHEDIe and clickAdd.

9. You will not see any change in the Choose SQL Table dialog box, but the table
appears in the list box in the Create Report Expert dialog box. Clae on the
Choose SQL Table dialog box.

10. Click theNext>> button on the Create Report Expert dialog box. Step 2 of the
Expert appears.

Create Report Expert =]

Step: Select fields to include in report. You can reorder them and change headings.

Database Fields: Report Fields: EE
—TRAINING_CURRENCY_RA = =

CURRENCY CODE
CURRENCY_RATE
CURRENCY_DATE

Column Heading: |

<cBack |[ Nex>> | [ cancer | [ Ereview Report | [ Preview Sampie
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11. Click theAll->> button to add all the columns to the report.

Create Report Expert [ <]

Step: Select fields to include in report. You can reorder them and change headings.

Database Fields: Report Fields: [=[=]
TRAINING_CURRENCY RATE =
CURRENCY CODE TRAINING CURRENCY RATE.

CURRENCY_RATE TRAINING_CURRENCY _RATE
CURRENCY_DATE

[—TRAINING_CURRENCY RA~

<- Remove

[ <<Back |[ Mext>> | [ cancel | [ Preview Report | [ Preview Sample |

12. Click the Preview Samplebutton. The Preview Sample dialog box appears.

Preview Sample E3

Preview this report with:

@® All records.

CI First [100 records.

I‘ Cancel I | Help I

13. Since we know that there is not a huge amount of data, €li€kto accept the default
option to view all records.

rystal Reports Pro - [Untitled Report #1] [[=] B
D =181
Design Preview | Today 16:23  [Clse][{[4] 1otz [2]M][Cancel]
D I3 E 3 K 3 ¥ iz ]
210797
| CURRENCY_CODE CURRENCY RATE CURRENCY DATE
AED 162.00 01-01-97
AL 20317 010197
ATS 2226 01-01:97
AUD 258 01-00:97
BDT 8700 01-01-97
BEF 65.26 01-01:97
BGL 060.38 01-01.97
BHD 0.62 010097
BIF 624.11 01-01-97
BRL 211 010097
BWP 740 010097
CAD 281 01-01.97
CHF 295 010197
CLP 250.87 01.01.97
CNY. 0.00 01-001-57
COP 2032.15 01-01-97
CSK 5502 01-00:97
CYE 135.74 01.01-97
TP 0.96 01-01-97
DEM 316 01-01:97
DKK 211 01010 |
[ =il ElEEm 7
| Records: 84 | [100 %)
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Add Criteria

At this stage you've got all the currency rates known to the system. Modify the query to

view data for just one currency (Finnish Markka, FIM).

There is more than one route to setting criteria in Crystal Reports. You may prefer a

different method to the one shown here.

1. Choose thé&elect Records Experbption from theReport menu. The Choose Field

dialog box appears.

Choose Field [ %]
Fields:

RRENCY_RATE.CURBRENCY_CODE

RRENCY_RATE.CURRENCY_RATE
RBRENCY_RATE.CURBENCY_DATE

URRENCY_RATE—

DDE -
[l | 3|

OK

Cancel

falds

Browse. ..

2. Select CURRENCY_CODE (either from the Report Fields section or the Database
Fields section) and clic®K. The Select Records Expert dialog box appears.

: Select Records Expert

TRAINNG_SURRENCY_FATE. CURRENCY_CO0E |<ews | ]
IIS j quualtu j jl Del I

[ ok |[ cancet | [ Hetp |[SpeedTip.| [ Browse..

I ‘ Hide Formula <<<

| @ Record Selection  C Group Selection

HTRAINING_CURRENCY_RATE.CURRENCY_CODE} = "FIM"

]
‘ Formula Editor... H/
=]

K

|

Use this button to show and hide

this part of the dialog box.

This formula isnotthe SQL
that is sent to the server.

3. Set the following criterion using the dropdown boxes at the top of the dialog box.

Firstbox s
Second box:equal to
Third box: FIM
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Click theOK button. You will be asked whether

you want to use the saved data or

refresh the data. Seledise Saved Datasince you know that the data on the server

has not changed.

9 Use saved data from: Today 16:56 ?

| Use Savea Datal | | Refreshbata | | cancel |

Saved Data

The result set shows the data for FIM.

[ Crystal Reports Pro - [Untitled Report #1] [_[olx]
() Flle Edit Insen Formet Datsbase Repor Window Hel NEE]
Design Preview | Today 17:10  [Clese][{[X] 1of1 [ (Cence]

T L E I3 T I3 ¥ I ]

210797

| CURRENCY CODE  CURRENCY RATE CURRENCY DATE
| FIM 044 010167

F

[ S EEE EE EEE) EREE E

| Records: 1| (100 %[

View SQL

1. Look at the SQL that is sent to the database by the query. Select the
Show SQL Query...option from theDatabasemenu. The Show SQL Query dialog

2.

box appears.

Show SOL Query [x]

SELECT i
TRAINING_CURRENCY_RATE."CURRENCY_CODE", TRAINING,CURRENCY,RATEj
FROM

"TRAINING_CURRENCY_RATE" TRAINING_CURRENCY_RATE
'WHERE
TRAINING_CURRENCY_RATE "CURRENCY_CODE" = 'FIM'

<] | Dl

Description:

SELECT lists fields used in the report, including those in formulas. totals. sort. selection
and ranges. FROM lists tables in the report followed by their aliases. WHERE
specifies field ranges and links between tables. ORDER BY is sort order.

FROM and WHERE parts of the query can be changed if required. New ranges and
links can be added and existing ones ch d. Reset all

| oK! I ‘ Cancel I | Help I - . - -

It is possible to edit the query; for now, click tleK
window.

button to return to the main
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7. RMS Administration

This module is based on the assumption that you know the basics of using the OpenVMS
operating system with the DCL command language.

In this module you will learn how to

& determine the file organisation of an existing RMS data file using the DCL
DIRECTORY command and the Analyze/RMS_File utility

& determine the indexes that are defined on an RMS data file using the

Analyze/RMS_File utility in order to optimise the SQL queries which accessjjhat

data file

create a new FDL file using the Edit/FDL utility

create a hew empty data file using the specification contained in an FDL file

modify the organisation of an existing data file

add a key to a data file

view and set file protection and use access control lists (ACLS)

DUIDUIDCRDUIDY

At the end of the module there are some review questions and exercises.

Contents
Introduction 7-2
Determine File and Record Structure 7-4
Method 1 - Directory Command 7-4
Method 2 - Use FDL 7-5
FDL for CURRENCY_RATE.DAT 7-6
Determining Fields in a Record 7-7
Determine the Keys 7-8
Creating and Maintaining Files 7-9
Define a New FDL File 7-9
Tutorial: Create a New RMS Data File 7-18
Add a Further Key to an Indexed File 7-19
Summary 7-20
Review Questions 7-21
Exercises 7-22
Review Answers 7-24
Answers to Exercises 7-25
Supplement: FDL File Structure 7-26
Description of KEY Secondary Attributes 7-27
Supplement: File Protection 7-30
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Introduction

RMS provides three basic file organisations, namely Sequential, Relative and Indexed.
This module deals with the following related issues:

» Before an RMS file can be accessed by an ODBC-compliant application, its record
structure has to be mapped to a table structure. One of the functions of the Easysoft
PC Administrator is to enable a user to enter this mapping information. In some cases,
you may not know the structure of the files that you want to access using ODBC.

» Typically, indexes are defined on RMS data files; if you know what fields these
indexes reference, you can write SQL queries that use these indexes; this can greatly
improve the performance of the query.

* Insome cases, there may be an RMS data file that you wish to add an index to.
* You may also want to define a new data file.

The File Definition Language Facility is one of the OpenVMS utilities. It includes the File
Definition Language (FDL), the Create/FDL utility and the Edit/FDL utility.

File Definition Language (FDL) files define the attributes of RMS files. You can use FDL
to specify RMS options and parameters that can be used when creating a file, such as file
organisation and the record format. Although you can use FDL with sequential and
relative RMS files, it is especially useful for defining RMS indexed files. Key definitions,
area definitions, placement options, and bucket-size settings are typical of the information
used to define indexed files that have optimal run-time performance.

The following DCL commands invoke utilities that use FDL files:

* ANALYZE/RMS_FILE This is used to analyse the internal structure of an RMS
file (see “Method 2 - Use FDL", page 7-5).

» EDIT/FDL This invokes the FDL editor to create and modify File Definition
Language files (see “Define a New FDL File”, page 7-9).

» CREATE/FDL This creates a new, empty data file using the specifications
contained in an FDL file (see “Tutorial: Create a New RMS Data File”, page 7-
18).

« CONVERT This is used to copy records from one file to another, changing the
organisation and format of the input file to that of the output file (see "Note -
Convert command", page 7-20).

Throughout this module we will base the examples on an RMS data file called
CURRENCY_RATE.DAT. The following logicals have been set up:
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EASYSOFT_SQL_DATA points to the directory containing the training data.
EASYSOFT_SQL_FDL points to the directory containing FDLs for the training data.
EASYSOFT_SQL_CATALOG points to the catalog directory.

Sometimes, users are unable to access files using Easysoft ODBC for RMS because they
do not have the correct privileges to read and/or write to the file. At the end of this module
there is a brief overview of how to set file protection privileges, and how to use access
control lists so that you can allow users access to the files you wish them to use.

¢ \
CAUTION

TWO EXERCISES
MODIFY A KEY -DO NOT
DO THIS ON FILES
WHICH ARE USED BY
EXISTING APPLICATIONS
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Determine File and Record
Structure

The CURRENCY_RATE.DAT file is an indexed file with a fixed record length of 23
bytes. The file contains data corresponding to three fields:

CURRENCY_CODH CURRENCY_RATE CURRENCY_DATE
4 BYTES 8 BYTES 11 BYTES

There are two methods of determining the file organisation.

1. Use the DIRECTORY/FULL command
2. Obtain details from an FDL file which can be generated from the data file

Method 1 - Directory Command

The easiest way to determine the file organisation of a file is to use the /FULL qualifier
with the DIRECTORY command. The shaded lines below contain the required
information.

$ DIRECTORY/FULL EASYSOFT_SQL_DATA:CURRENCY_RATE.DAT
Directory DKA300:[TRAIN_RMS.DATA]

CURRENCY_RATE.DAT;4 File ID: (15785,9,0)

Size: 45/45 Owner: [CAROLYN]

Created: 10-JUL-1997 16:49:06.97

Revised: 11-JUL-1997 14:00:18.55 (67)

Expires: <None specified>

Backup: <No backup recorded>

Effective: <None specified>

Recording: <None specified>

File organization: Indexed, Prolog: 3, Using 1 key

In 2 areas

Shelved state: Online

File attributes: Allocation: 45, Extend: 6, Maximum bucket size: 3
Global buffer count: 0, No version limit
Contiguous best try

Record format: Fixed length 23 byte records
Record attributes: Carriage return carriage control
RMS attributes: None

Journaling enabled: None
File protection: System:RWED, Owner:RWED, Group:RE, World:
Access Cntrl List: None

Total of 1 file, 45/45 blocks.
$
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Method 2 - Use FDL

The Analyze/RMS _File utility allows you to examine the structure of an RMS file.
Various qualifiers are available; we will look at the /FDL qualifier.

Note

|®N

FDL (File Definition Language) files are described in more detail later (Creating an
Maintaining Files, page 7-9). Basically, an FDL file is a description of a data file.

Various sections in the FDL file describe the structure of the data file, for example,|there
are sections called FILE, RECORD and KEY, which contain information about thelfile,
the record structure and the keys respectively.

The /FDL qualifier generates an FDL file describing the OpenVMS RMS data file being
analysed. By default, the /[FDL qualifier creates a file with the file type .FDL and the same
file name as the input data file. To assign a different type or name to the FDL file, use the
/OUTPUT qualifier. If the data file is corrupted, the FDL file contains the
Analyze/RMS_File utility error messages. You cannot use wildcards or multiple file
specifications with the /FDL qualifier.

For indexed files, the FDL file contains special analysis sections you can use with the
EDIT/FDL Optimize script to make better design decisions when you reorganise the file.

Assume that we want to determine the file and index structure of the
CURRENCY_RATE.DAT file. The procedure for generating an FDL file is:

1. Atthe DCL command prompt type:
$ ANALYZE /RMS_FILE /FDL EASYSOFT_SQL_DATA:CURRENCY_RATE

Note. When using logicals as path names, a colon (:) must be placed between the
logical path name and the file name.

The CURRENCY_RATE.FDL file is created in the current directory.

2. View the FDL file that is generated. At the DCL command prompt type:
$ TYPE CURRENCY_RATE.FDL

The complete content of the FDL file is shown on the next page.
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FDL for CURRENCY_RATE.DAT

IDENT  "11-JUL-1997 14:15:57  OpenVMS ANALYZE/RMS_FILE Utility"

IDENT shows date/time of creation, and the utility that created the FDL

file.

SYSTEM SYSTEM shows system identification information.
SOURCE OpenVMS

FILE ALLOCATION 45 FILE section is used to specify
BEST_TRY_CONTIGUOUS yes llEEEIEE EEEEES GG Sl
BUCKET_SIZE 3 file. Described in detail
CLUSTER_SIZE 9 below.

CONTIGUOUS no

EXTENSION 6

FILE_MONITORING no

GLOBAL_BUFFER_COUNT 0

NAME
"DKA300:[TRAIN_RMS.DATA]JCURRENCY_RATE.DAT;4"

ORGANIZATION indexed

OWNER [CAROLYN]

PROTECTION (system:RWED, owner:RWED, group:RE,
world:)

RECORD . .
BLOCK_SPAN yes RECORD defines various
CARRIAGE_CONTROL carriage_return controls for the record.
FORMAT fixed Described in detail below.
SIZE 23

AREA 0 ALLOCATION a6 AREA relates to an RMS-

BEST TRY CONTIGUOUS yes speuﬁc region of an indexed
BUCKET_SIZE 3 file.
EXTENSION 6

AREA 1
ALLOCATION 9
BEST_TRY_CONTIGUOUS yes
BUCKET_SIZE 3
EXTENSION 3

KEY 0 CHANGES Each key in an indexed file

no il
DATA _KEY COMPRESSION  no has a KEY section.
DATA_RECORD_COMPRESSION yes
DATA_AREA 0
DATA_FILL 100
DUPLICATES yes
INDEX_AREA 1
INDEX_COMPRESSION no
INDEX_FILL 100
LEVEL1_INDEX_AREA 1
NAME "CURRENCY_CODE"
NULL_KEY no
PROLOG 3
SEGO_LENGTH 4
SEGO_POSITION 0
TYPE string

ANALYSIS_OF_AREA 0 ANALYSIS_OF_AREA section automatically generated by
RECLAIMED_SPACE 0 : e : .

- Analyze/RMSFile utility. Contains only one section -

ANALYSIS_OF_AREA 1 RECLAIMED_SPACE - which shows the number of blocks
RECLAIMED_SPACE 0 in the area which have been reclaimed by the Convert

utility.
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ANALYSIS_OF_KEY 0

DATA FILL 55 ANALYSIS_OF KEY section is
DATA KEY COMPRESSION 0 automatically generated by the
DATA_RECORD_COMPRESSION -14 Analyze/RMSFile utility.
DATA_RECORD_COUNT 84

BQE#HSPACE—OCCUP'ED 112 Refer to Supplement for details of
INDEX_COMPRESSION 0 each entry.

INDEX_FILL 2

INDEX_SPACE_OCCUPIED 3

LEVEL1_RECORD_COUNT 4

MEAN_DATA_LENGTH 23

MEAN_INDEX_LENGTH 6

Determining Fields in a Record

A problem arises if you do not know the fields structure within an RMS file. There are no
utilities which can help you determine this, since the concept of fields within a record is a
semantic overlay on the physical structure of a record.

It may be possible to get an idea of the start position and end position of fields using the
index definitions, but this breaks down if the index segments do not correspond to complete
fields (for example, there could be an index that is defined on the first 5 characters of a 15
character string field).

You can obtain field information from the definitions contained in the applications that use
the RMS data files.
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Determine the Keys

The keys available on a file can be determined using an FDL. Each key of an indexed file
has a KEY section. The primary key must be KEY 0. The value for secondary keys can
be between 1 and 254.

This is the FDL definition for KEY 0 from the CURRENCY_RATE.FDL file:

KEY 0O

CHANGES no :
DATA_KEY_COMPRESSION no Each segment in a key has an entry.
DATA_RECORD_COMPRESSION yes

DATA_AREA 0 LENGTH is the length of a segment
DATA_FILL 100 and POSITION is the byte starting
DUPLICATES yes o

INDEX_AREA 1 position.

INDEX_COMPRESSION no

INDEX_FILL 100

LEVEL1_INDEX_AREA 1

NAME "CURRENCY_CODE"

NULL_KEY no

PROLOG 3

SEGO_LENGTH 4

SEGO_POSITION 0

TYPE string

For our purposes, the important attributes are SEGn_LENGTH and SEGn_POSITION.

An key can contain up to eight segments (that is, sections) in different parts of the record.
SEGn_LENGTH refers to the length of each segment. SEGn_POSITION refers to the
starting position (in bytes) of the segment. A segmented key (i.e. one with more than one
segment) must be a STRING type.

The diagram below shows how the key in the CURRENCY_RATE record corresponds to
the fields. The index is a primary key index (it is labelled KEY 0). It is defined on the
CURRENCY_CODE field.

SEGMENT 0
4 BYTES
CURRENCY_CODE| CURRENCY_RATE CURRENCY_DATE
4 BYTES 8 BYTES 11 BYTES
BYTE
POSITION O 4 12
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Creating and Maintaining Files

The Edit/FDL utility (also known as the FDL editor) helps you create, maintain and tune
OpenVMS RMS files, particularly indexed files. Using the Edit/FDL utility, you can add,
modify or delete file attributes explicitly or you can invoke scripts that ask questions which
the Edit/FDL utility uses to make file attributes decisions.

The output from the Edit/FDL utility is an FDL file which is used as a model or template
for the data file you wish to create. The file describes in ASCII text the attributes of the
data file that it will be used to create (in this case, it will be an indexed file). There are
several methods of creating FDL files but it is preferable to use the Edit/FDL utility
because it enforces the FDL syntax.

FDL files are divided into logical sections labelled with a primary attribute such as
SYSTEM, FILE, DATE, KEY, and so forth. Most primary attributes use secondary
attributes to specify the file attributes for the resultant RMS file. FDL file structure is
described in “Supplement: FDL File Structure”, page 7-26.

After you create an FDL file, you can create the RMS file modelled on the FDL file using
the DCL commands CREATE/FDL and CONVERT/FDL (see “Tutorial: Create a New
RMS Data File”, page 7-18).

Define a New FDL File

There are two parts to this section - first, there is a brief overview of the editor, then there
is a step-by-step guide to defining an FDL file.

Editor Overview

You use the Edit/FDL utility by answering questions which control the operation of the
editor, and which determine the values of variables which may be used either in calculating
various file parameters or setting FDL attribute values.

Every question (with the exception of the Help-topic prompt you see while in the Help
Function) that is asked has the same structure:

Question-text (answer-range)[default-answer] : your-answer
For some guestions you must choose from several keyword options. These options are
listed either in the accompanying menu (if present) or in an option list, which is enclosed

by parentheses, such as below:

(Optionl Option2 Option3 ...)
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Question-text (Keyword)[default-answer] : your-answer

Ctrl/Z may be used to exit the Edit/FDL utility if you are currently at the main level. At
lower levels, Ctrl/Z returns you to the main level.

You can use Ctrl/C to exit from the Edit/FDL utility at any time. Avoid using Ctrl/Y to

abort the Edit/FDL utility because that may leave the scrolling region of a DEC_CRT
terminal in an undetermined state. If this happens, use the DCL EXIT command to restore
the terminal to its original state. This action is unnecessary if the next DCL command
issued invokes a new image.

To get more information about any particular question, type "?" and press the Return key.
When an invalid response is made to one of the FDL Editor's questions, the action taken is
equivalent to the ? command.

Tutorial: Define WORLD_DESTINATION.FDL

In this exercise you will define an FDL which will be used to create an empty data file in
the next exercise. Say that you want an FDL which can be used to create an indexed file
WORLD_DESTINATION.DAT, which will later contain data corresponding to fields
WORLD_CODE, DESTINATION_CODE and TITLE. (For a description of the
WORLD_DESTINATION file refer to the module entitled “RMS Training Data”).

WORLD_CODE| DESTINATION_CODE TITLE WORLD_DESTINATION
3BYTES 10 BYTES 30 BYTES RECORD
W J
KEY 0 N J

NO DUPLICATES
KEY 1

There will be a primary key on the WORLD_CODE and DESTINATION_CODE
combination and an alternate key on DESTINATION_CODE.

The three fields are all string fields.

The FDL you create will contain the following definitions:
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FILE
NAME "EASYSOFT_SQL_DATA:WORLD_DESTINATION.DAT"
ORGANIZATION indexed
RECORD
CARRIAGE_CONTROL carriage_return
FORMAT fixed
SIZE 43
KEY O
DUPLICATES no
SEGO_LENGTH 3
SEGO_POSITION 0
KEY 1
DUPLICATES yes
SEGO_LENGTH 10
SEGO_POSITION 3

Perform these steps:

1. Change directory to EASYSOFT_SQL_FDL in preparation for creating an FDL.:
$ SET DEF EASYSOFT_SQL_FDL

2. Start the FDL editor:
$ EDIT/FDL WORLD_DESTINATION

You do not need a file type unless you do not want to use the default (.FDL).

If you do not enter the file specification (WORLD_DESINATION) at the command
line, then you will be presented with the following prompt, at which you should enter
the file specification:

_File: <file specification>

3. Ifanewfile is being created, the following message appears. Pregsttie key:

Parsing Definition File

DKAOD: [TRAIMER. RMS . FOL. TRAINEEN]WORLD_DESTINATION.FDL;: will be created.

Press RETURN to continue (CZ for Main Menu)

4. The top level of the FDL Editor appears. At the Main Editor Function prompt type
Invoke . This will initiate a set of commands which you should follow.

OpenYMS FOL Editor]

Add to insert one line into the FDL definition

Delete to remove one line from the FDL definition

Exit to leave the FDL Editor after creating the FDL file
Help to obtain information about the FDL Editor

Invoke to initiate a script of related questions

Modify to change an existing line in the FOL definition
Quit to abort the FDL Editor with no FDL file creation
Set to specify FDL Editor characteristics

View to display the current FDL Definition

Main Editor Function (Keyword) [Helpl : INVOKE]
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5. The Script Title Selection menu appears. Emeexed at the prompt and press the
Enter key.

Script Title Selection

Add_Key modeling and addition of a new index s parameters
Delete_Key removal of the highest index’s parameters

Indexed model ing of parameters for an entire Indexed file
Optimize tuning of all indices’ parameters using file statistics
Relative selection of parameters for a Relative file

Sequential selection of parameters for a Sequential file

Touchup remodel ing of parameters for a particular index
Editing Script Title (Keyword) 1] : INDEXED]]

(You can also define the FDL file using the Add menu options - however, this is a
much longer process).

6. You are then prompted for the disk volume cluster size. Accept the default.

Target disk volume Cluster Size (1-2Giga) [3]

7. You are then asked for the number of keys to define. Enter the gadtithe prompt
and press the Enter key.

Humber of Keys to Define (1-255)[11 . |

8. You are then asked for the graph type for the first key (key 0). Accept the default

value (ine ).
Key 0 Graph Type Selection
Line Bucket Size ws Index Depth as a 2 dimensional plot
Fill Bucket Size ws Load Fill Percent vs Index Depth
Key Bucket Size wvs Key Length vs Index Depth
Record Bucket Size wvs Record Size vs Index Depth
Init Bucket Size ws Initial Load Record Count ws Index Depth
Add Bucket Size ws Additional Record Count wvs Index Depth
Graph type to display (Keyword) [Line] :

This option exists for historical reasons and was used to aid efficient disk usage.

9. You are then asked for the number of records that will be initially loaded into the data
file. Enter the value zero here, because a new empty file will be created using the
FDL.

Humber of Records that will be Initially Loaded
into the File (0-2ciga) 3] 20

10. You must then enter the number of records which will be added to the file after its
creation. Enter the value 200.

Humber of Additional Records to be Added After
the Initial File Load (0-2Giga)[0] : 2I]I]|
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11.

12.

13.

14.

15.

16.

17.

18.

19.

You are then asked whether records will generally be added in ascending primary key
order. Accept the default value mb, because you do not know the order in which
they will be added:

Will Additional Records Typically be Added in
Order by Ascending Primary Key (Yes/No)[Nol o |

You are then asked whether records will generally be evenly distributed over the
primary key values. Accept the default valueNof

Will Added Records be Distributed Evenly over the
Initial Range of Pri Key VYalues (Yes/No)[No]l : i

Next, enterFixed for the record format, because the size is constant:

(Fixed VYariable)
Record Format (Keyword) [Var] : Fixed

Enter the valuas for the record size

Record Size (1-32224)[EH] : 43

Enter the data type of the first key. In this case accept the default \zaiweg: .
(The key is a combination of WORLD_CODE and DESTINATION_CODE, both of
which are strings):

(Bin2 Bin4 Bin8 Int2 1Int4 Int8 Decimal S8tring Collated
Dbin2 Dbin4 Dbin8 Dint2 Dint4 Dint8 Ddecimal Dstring Dcollated)
Key 0 Data Type (Keyword) [Str]

The key is not segmented. Even thought it contains a combination of two fields, these
are contiguous; accept the default valuevaf

Key 0 Segmentation desired (Yes/No) [No]

Enter the length of the key i.e. number of bytes)(

Key 0 Length (1-43) [ : 13]]

Enter the starting position of the keg)( which is beginning of the file in this case:

Key 0 Position (0-30) [0] : 0

In this case duplicate key values are not allowed; accept the default.

Key 0 Duplicates allowed (Yes/No) [Mo]
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20. Accept the default values for the following four questions.

File Prolog VYersion (0-3)[3]
Data Key Compression desired (Yes/Mo) [Yes]
Data Record Compression desired (Yes/Mo) [Yes]

Index Compression desired (Yes/HNo) [Yes] : I

21. You will then see a graph similar to this

x|

al
8l
Index 71
6l
Depth 51
L1l
31
zl 2
1l 11111111111 1111111111111 1111111
Ho b o m 4 m m m o H mm m o d mm — o d —— - - - - =+ — %
1 5 10 15 20 25 30 32
Bucket Size (number of blocks)
P¥-Prolog Yersion 3 KT-Key 0 Type String EM-Emphasis Flatter ( 3)
DK-Dup Key 0 Values No KL-Key 0 Length 13 KP-Key 0 Position 0
RC-Data Record Comp 0% KC-Data Key Comp 0% IC-Index Record Comp 0%
BF-Bucket Fill 100% RF-Record Format Fixed RS-Record Size 43
LM-Load Method BMS_Puts IL-Initial Load 0 AR-Added Records 200
(Type "FD” to Finish Design)
Which File Parameter (Mnemonic) [refresh] : FOff

22. Enter the valu&D (Finish Design) to complete the design. You will then be asked a
further series of questions.

23. Enter a title for the FDL. For example/ORLD_DESTINATION

Text for FOL Title Section (1-126 chars)[null]
: WORLD_DESTINATION

24. Enter a file specification for the data file that will be created.

Data File file-spec (1-126 chars)[null]
EASYSOFT_SOL_DATA:HWORLD_DESTINATION. DAT

25. Accept the default value (Carriage-Return) for the record delimiter.

(Carriage_Return FORTRAN Hone)
Carriage Control (Keyword) [Carr]

26. Information about the index is then shown. Accept the suggested default value for the
bucket size for the key:
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Emphasis Used In Defining Default: ( Flatter_-files )
Suggested Bucket Sizes: ( 3 3 12 )
Humber of Levels in Index: ( 1 1 1)
Humber of Buckets in Index: { 1 1 1)
Pages Required to Cache Index: { 3 3 12 )
Processing Used to Search Index: { 7 7 9)

Key 0 Bucket Size (1-63) [3]

27. Then give the key a nam&/ORLD_DESTINATION

Key 0 Hame (1-32 chars)[null]
: NUHLD_DESTINHTIUNI

28. You are then asked whether you want global buffers. Accept the default walue (

Global Buffers desired (Yes/MNo) [No]

29. All the required questions have been answered to define the first key. You will see a
message like this. Press the Enter key.

The Depth of Key 0 is Estimated to be Ho Greater
than 1 Index levels, which is 2 Total levels.

Press RETURN to continue (~Z for Main Menu)

30. You can now define the second key (key 1). Notice that the options available are
different from those for key 0. Accept the default valuad ).

Key 1 Graph Type Selection

Line Bucket Size vs Index Depth as a 2 dimensional plot
Fill Bucket Size vs Load Fill Percent vs Index Depth
Key Bucket Size vs Key Length vs Index Depth
Graph type to display (Keyword) [Linel : ]

31. Enter the following information for key 1, which is defined on
DESTINATION_CODE only. (Details are given in steps 14 to 19). Accept the
default values, except for

Key 1 Length: 10
Key 1 Position: 3
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(Bin2 Bind Bin8 Int2 Intd Int8 Decimal String Collated
DbinZ Dbind Dbin8 Dint2 Dintd Dint8 Ddecimal Dstring Dcollated)

Key 1 Data Type (Keyword) [Str]

Key 1 Segmentation desired (Yes/No) [No]

Key 1 Length (1-43) K] : 10
Key 1 Position (0-33)[13] : 3
Key 1 Duplicates allowed (Yes/No) [Yes]

Data Key Compression desired (Yes/No) [Yes]

Index Compression desired (Yes/No) [No] . |

32. You will see a graph and information about key 1. Enter the vaiu® continue.

9l
al
Index 71
6l
Depth 51
Ell
3l
21
i 1441114414444 444114111414411111111
do - m — 4 - m — —  mm o m o — — - — - - - -k - - = — & - &
1 5 10 15 20 25 30 32
Bucket Size (number of blocks)
PY-Prolog Yersion 3 KT-Key 1 Type String EM-Emphasis Flatter ([ 3)
DK-Dup Key 1 VYalues Yes KL-Key 1 Length 10 KP-Key 1 Position 3
RC-Data Record Comp 0% KC-Data Key Comp 0% IC-Index Record Comp 0%
BF-Bucket Fill 100% RF-Record Format Fixed RS-Record Size 43
LM-Load Method RMS_Puts IL-Initial Load 0 AR-Added Records 200
(Type "FD" to Finish Design)
Which File Parameter (Mnemonic) [refresh] N |

33. You will then see some additional information, after which you should accept the
default bucket size

Emphasis Used In Defining Defaul t: ( Flatter_files )
Suggested Bucket Sizes: ( 3 3 12 )
Number of Levels in Index: ( 1 1 1)
Humber of Buckets in Tndex: [ 1 1 1)
Pages Required to Cache Index: ( 3 3 12 )
Processing Used to Search Index: ( 8 8 i0 )

Key 1 Bucket Size (1-63)[3]

34. Do not allow changes. This means that key data cannot be changed once it has been
added to the data file:

Key 1 Changes allowed (Yes/No) [No]
35. Call the keyDESTINATION

Key 1 Mame (1-32 chars)[null]
DESTINATION
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36.

37.

38.

39.

TITL

Press the Enter key to continue.

The Depth of Key 1 is Estimated to be Mo Greater
than 1 Index levels, which is 2 Total levels.

Press BRETURH to continue (2 for Main Menu)

The FDL editor main menu appears. View the FDL you have created from within the
FDL editor (VIEW on the main menu). Check that it contains the information shown
at the start of this section.

Save the FDL and exit the FDL editor by typiagit (the Quit command will not
save the file).

View the entire FDL file (example follows).

$ TYPE WORLD_DESTINATION.FDL

E  "WORLD_DESTINATION"

IDENT  "29-JUL-1997 11:02:40 OpenVMS FDL Editor"

SYSTEM
SOURCE "OpenVMS"
FILE
NAME "<device><directory>WORLD_DESTINATION.DAT"
ORGANIZATION indexed
RECORD
CARRIAGE_CONTROL carriage_return
FORMAT fixed
SIZE 43
AREA 0
ALLOCATION 42
BEST_TRY_CONTIGUOUS yes
BUCKET_SIZE 3
EXTENSION 9
AREA 1
ALLOCATION 6
BEST_TRY_CONTIGUOUS yes
BUCKET_SIZE 3
EXTENSION 3
AREA 2
ALLOCATION 24
BEST_TRY_CONTIGUOUS yes
BUCKET_SIZE 3
EXTENSION 9
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KEY 0
CHANGES no
DATA_AREA 0
DATA_FILL 100
DATA_KEY_COMPRESSION yes
DATA_RECORD_COMPRESSION yes
DUPLICATES no
INDEX_AREA 1
INDEX_COMPRESSION no
INDEX_FILL 100
LEVEL1_INDEX_AREA 1
NAME "WORLD_DESTINATION"
PROLOG 3
SEGO_LENGTH 13
SEGO_POSITION 0
TYPE string

KEY 1
CHANGES no
DATA_AREA 2
DATA_FILL 100
DATA_KEY_COMPRESSION yes
DUPLICATES yes
INDEX_AREA 2
INDEX_COMPRESSION no
INDEX_FILL 100
LEVEL1_INDEX_AREA 2
NAME "DESTINATION"
SEGO_LENGTH 10
SEGO_POSITION 3
TYPE string

$

Tutorial: Create a New RMS Data File

Using the FDL file that you have just defined, you can now create an empty data file.

1. Atthe DCL command prompt type:
$ CREATE/FDL=WORLD_DESTINATION.FDL

This will create a data file using the definition contained in the
WORLD_DESTINATION.FDL file definition. The file specification of the data file
that is created is contained in the FDL. (You can overwrite this by typing the name of
a new data file in the command line).

2. Verify that the file has been created. Atthe DCL command prompt type:
$ DIRECTORY /FULL EASYSOFT_SQL_DATA:WORLD_DESTINATION.DAT

You will see all the details of the file that has been created.
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Add a Further Key to an Indexed File

WARNING

NEVER modify the key of any file which is used by applications other th\?\r
Easysoft unless you are absolutely sure that none of those applications wWjll be
affected by the change you make.

If you wanted to add another key to a data file, this is what you would do.
1. $ EDIT/FDL <FDL file to modify>

2. Atthe top level menu, select the Add option. The Legal Primary Attributes menu
appears.

Legal Primary Attributes

ACCESS attributes set the run-time access mode of the file
AREA x attributes define the characteristics of file area x
CONNECT attributes set various BM5 run-time options

DATE attributes set the date parameters of the file

FILE attributes affect the entire BMS data file

KEY y attributes define the characteristics of key y
NETHORE attributes set-run time network access parameters
RECORD attributes set the non-key aspects of each record
SHARING attributes set the run-time sharing mode of the file
SYSTEM attributes document operating system-specific items
TITLE 1s the header line for the FOL file

Enter Desired Primary (Keuword) [FILE] : KEY 2]

3. Enter the valu&ey n, where n represents the key number. The Legal KEY n
Secondary Attributes menu appears.

Legal KEY 2 Secondary Attributes

CHANGES yes/no LEVEL1_INDEX_AREA number
DATA_AREA number HNAME string
DATA_FILL number HNULL_KEY yes/no
DATA_KEY_COMPRESSIDON yes/no  MULL_YALUE char/num
DATA_RECORD_COMPRESSION yes/no POSITION number
DUPLICATES yes/no  PROLOG number
THNDEX_AREA number TYPE keyword
INDEX_COMPRESSION yes/no  SEGN_LENGTH number
THDEX_FILL number SEGN_POSITION number
LENGTH number COLLATING_SEQUENCE string
Enter KEY 2 attribute (Keyword ) [H] N |

4. For each attribute you wish to add, enter that attribute and then complete the dialog
that follows.

5. Select the Exit option to save the changes and then exit the FDL editor. (Select Quit
to abandon changes).
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6. Generate a data file. Select one of these two options:
a) If the data file does not exist, or if it is empty, then generate a new data file
(CREATE/FDL=<FDL to use>) or
b) If the data file exists, and if it contains records, use CONVERT/FDL to generate
a new data file containing the new file organisation from an existing data file (see
note below).

Note - Convert command

The convert command can be used to convert a data file which contains records into

another one with a different file organisation (the data will be retained, but in a diffgrent
format). As a precursor to this, there must be an FDL definition of the new file. THis is
what you would do to convert a file.

$ CONVERT/FDL=<FDL name>.FDL <input file> <output file>

This command creates a new file, according to the specification in the FDL file. The
input data file and the output data file names can be the same, in which case only pne
data file remains after the format of the records has been changed. If the input and
output file names are different, the old data file remains after the conversion.

Summary

In this module you have learnt how to

& determine RMS file and record structure using an FDL (generated using
ANALYZE/RMS_FILE/FDL)

determine the indexes available using an FDL
create a new FDL file (EDIT/FDL)

create an new empty data file using an FDL file (CREATE/FDL)

DUROCREOC I

add a key using an FDL and the Convert utility
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Review Questions

1. What does FDL stand for?
2. What does an FDL file describe?
3. What DCL command is used to generate an FDL from an existing data file?

4. Although FDLs can be used to determine the record structure of a data file, there is a
simpler method to obtain the information needed for the Easysoft File Definition
dialog box. What is this simpler method?

5. What is the name of the section in an FDL that describes the indexes in an RMS file
and how many of these sections are there?

6. What RMS utilities are there to determine the field structure of a record.

7. What DCL command do you use to create an empty data file from an FDL?

training-administration.doc e a Sys Oﬁ



Module 7. RMS Administration, page 7-22

Exercises

All the answers can be obtained from the notes. It's the quickest way of answering the
guestions, but you probably won't learn much; perform the operations where appropriate.
Answers to these exercises are on page 7-24.

File information

1. The CURRENCY_RATE file exists in EASYSOFT_SQL_DATA directory. Write
down the following for the file:

File organisation
Record type

Record size

2. What's the easiest way of determining this information?

Keys
Use ANAL/RMS/FDL to generate an FDL to answer these questions.
1. How many keys are there in the CURRENCY_RATE file?
2. What are the key definitions (i.e. starting position, length)?

3. What fields do the keys correspond to? (Fields shown below).

CURRENCY_CODE CURRENCY_RATE CURRENCY_DATE
4 BYTES 8 BYTES 11 BYTES
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Modify the Key

From a previous exercise you have determined that a segmented key is appropriate on
CURRENCY_CODE and CURRENCY_DATE in the CURRENCY_RATE file.
Follow these step-by-step instructions to change the key in the file.

WARNING

NEVER modify the key of any file which is used by applications other thar
Easysoft unless you are absolutely sure that none of those applications Wl |
affected by the change you make.

be

SEGMENT 0 SEGMENT 1
4 BYTES 11 BYTES
CURRENCY_CODE | CURRENCY_RATE CURRENCY_DATE
4 BYTES 8 BYTES 11 BYTES

1. Use EDIT/FDL to modify the CURRENCY_RATE.FDL file
2. Select thevoDIFYoption
3. Enter the valu&EY 0

4. Modify the following attribute
DUPLICATES no

5. Modify the following attribute
NAME CODE_AND_DATE

6. Return to the main menu

7. Add the following attribute (ADD, KEY 0)
SEG1 LENGTH 11

8. Return to the main menu

9. Add the following attribute (ADD, KEY 0)
SEG1 _POSITION 12

10. Exit the FDL editor (do not use Quit - changes will be lost).

11. Use CONVERT/FDL to convert the data file structure. (The files are in
EASYSOFT_SQL_DATA - this should prefix the file name).
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Review Answers

1. What does the acronym FDL stand for?

File Definition Language

2. What does an FDL file describe?

It describes the file structure of a data file, including the indexes available.

3. What DCL command is used to generate an FDL from an existing data file?

ANAL/MS/FDL <data file specification>

4. Although FDLs can be used to determine the record structure of a data file, there is a
simpler method to obtain the information needed for the Easysoft File Definition
dialog box. What is this simpler method?

Use DIR/FULL.

5. What is the name of the section in an FDL that describes the indexes in an RMS file
and how many of these sections are there?

KEY. There is one KEY section for each index.

6. What RMS utilities are there to determine the field structure of a record.

None. Fields in a record have no meaning in the RMS structure.

7. What DCL command do you use to create an empty data file from an FDL?

CREATE/FDL=<FDL file name>
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Answers to Exercises

File information
1. Write down the following for the CURRENCY_RATE file:

File organisation indexed
Record type fixed

Record size 23

2. What's the easiest way of determining this information?

Use DIR/FULL

Keys
1. How many keys are there in the CURRENCY_RATE file?

One
2. What are the key definitions?

Starting position: 0
Length: 4

3. What fields do the keys correspond to?

CURRENCY_CODE
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Supplement: FDL File Structure

An FDL file is a text file which consists of a series of file sections, each section describing
some aspect of a data file (which possibly does not yet exist).

Sections rimary attribute$ may be decomposed usisgcondary attributeand some of
these secondary attributes have a further level of attributes which are quadiéfiers
Secondary attributes can be either create-time attributes or run-time attributes.

When you look at an FDL file for the purposes of determining a file organisation, most of
these sections (if they exist) are irrelevant. However, since they may appear in the FDL,
they are all briefly described here.

The file sections must appear in the following order; some sections are optional.

TITLE
If you use EDIT/FDL to create the FDL file, then you are asked for a title that will be
placed at the start of the FDL file. It is used for comment purposes only.

IDENT
If either EDIT/FDL or ANALYZE/RMS_FILE are used to create an FDL file, they
place the IDENT attribute in the file. This contains the date and time of creation and
the name of the utility that created the file.

SYSTEM
This section consists of system identification information and can be used to help
document the FDL file. All the secondary attributes are run-time attributes.

FILE
This section allows you to specify file processing and file-related aspects for the data
file.

The attributes BEST_TRY_CONTIGUOUS, BUCKET_SIZE, CONTIGUOUS and
EXTENSION have corresponding attributes in the AREA section which over-ride any
values specified in the FILE section.

DATE
This section is used to specify dates and times of various file characteristics. In
general, you should let the system specify these values.

RECORD
This section contains secondary attributes that define various controls for the record.
All the secondary attributes are create-time attributes.

ACCESS
This allows you to specify various file processing operations by assigning values to the
secondary attributes. All the secondary attributes are run-time attributes.
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NETWORK
This section sets network access parameters. All the secondary attributes are run-time
attributes.

SHARING
This section allows you to specify attributes which control the options for sharing the
file. All the secondary attributes are run-time attributes.

CONNECT
This section specifies application-dependent run-time attributes that are related to
access and performance.

AREA
This section is an RMS-specific region of an indexed file that cannot be manipulated
using a high-level programming language. If you want to create or manipulate areas in
a file, you must include the AREA primary attribute in an FDL file. All AREA
secondary attributes are create-time attributes.

Most Area secondary attributes have corresponding FILE secondary attributes; any
values specified here over-ride those specified in the FILE section.

KEY
For each key of an indexed file, there must be a KEY section. This section must be
numbered. The value for the primary key must be 0 (KEY 0). Secondary keys can
have values between 1 and 254. All KEY sedary attributes are create-time
attributes; they are described in the next section.

ANALYSIS_OF_AREA
This section only appears in FDL files that are created using the Analyze/RMS_FILE
utility (ANALYZE/RMS_FILE command). There is only one secondary run-time
attribute, RECLAIMED_SPACE, which is automatically generated.

ANALYSIS_OF_KEY
This section only appears in FDL files that are created using the Analyze/RMS_FILE
utility (ANALYZE/RMS_FILE command). The Edit/FDL utility uses values in this
section in its Optimize script. All the secondary attributes are run-time.

Description of KEY Secondary Attributes

CHANGES

This switch allows an update operation to change the value of the key. This is not allowed
for a primary key, so this value must always be NO. For alternate keys the default is NO,
but it can be changed.

COLLATING_SEQUENCE
This defines the name of the collating sequence that defines the sort order for the key.

DATA_AREA
Defines the area in which you the data records in an indexed file which has multiple areas.
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The value is an integer in the range 0 to 254, and it must be the same number as that
assigned to the area in an AREA section.

DATA_FILL
This attribute establishes the percentage of bytes in each bucket in the area that is to be
populated initially.

DATA_KEY_COMPRESSION

This switch controls whether repeating leading and trailing character are compressed in the
primary key. The default is YES; for compression to occur, however, the file must be
defined as a Prolog 3 file (see entry below).

DATA RECORD_COMPRESSION

This switch controls whether repeating character are compressed in the data. The default
is YES; for compression to occur, however, the file must be defined as a Prolog 3 file (see
entry below).

DUPLICATES

This switch controls whether duplicate keys are allowed in the indexed files. When
duplicate keys are allowed, an attempt to write a record where the key would be a duplicate
results in an error.

INDEX_AREA
This defines the area where the index levels (other than 1) are placed in an indexed file with
multiple areas.

INDEX_COMPRESSION
This controls whether leading repeating characters in the index are compressed.

INDEX_FILL
This sets the number of byes in each index bucket.

LENGTH
This sets the length of the key in bytes.

LEVEL1_INDEX_AREA
In and indexed file with multiple areas, this defines where the level 1 index is placed.

NAME
This string attribute can be used to assign a name to a key.

NULL_KEY
This controls whether null key values are allowed in an alternate string keyfield.

NULL_VALUE
This attribute specifies the null value. The default is the ASCII null character.

POSITION
This defines the byte position of the start of the key field. Primary keys work best if they
start at byte position 0.
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PROLOG
This defines which one of the three Prolog types will be used.

SEGn_LENGTH

This defines the length of the key segment in bytes. and is used with the SEGn_POSITION
attribute when the key is segmented. n may be in the range 0 to 7, and the first segment in
the key must be numbered 0. Segmented keys must be of STRING type.

SEGO_POSITION
This indicates the position of the key within the segment. The corresponding name in the

Field Details dialog box is "Offset"

TYPE

This indicates the key type in the index and must have one of the following values (which
are sorted into ascending and descending groups).

Ascending Bin2, Bin4, Bin8, Collated, Decimal, Int2, Int4, Int8, String

Descending Dbin2, Dbin4, Dbin8, Dcollated, Ddecimal, Dint2, Dint4, Dint8, Dstring
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Supplement: File Protection

In the module entitled “Introduction to RMS Files” you say how a file had read, write,
execute and delete privileges for each of four categories of user, namely, System, Owner,
Group and World.

If a user does not have the correct RMS privileges to access a file, then when an attempt is
made to read or write to that file using Easysoft ODBC, a message similar to this will
appear:

Easysoft Error: Opening File DKAJ00:[TRAIN_RMS.DATA]BROCHURE.DAT

'%RMS-E-PRY, insufficient privilege or file protection violation (98970)'
2% SYSTEM-F-NOPRIV, insufficient privilege or object protection violation (36)'

o |

To resolve the problem, you could
» change the protection on the file
» allow the user access by means of an Access Control List (ACL)

Change File Protection
To view the file protection that is assigned to a file, use the SHOW SECURITY command:

$ SHOW SECURITY EASYSOFT_SQL_DATA:BROCHURE.DAT

DKAO:[TRAINER.RMS.DATA.TRAINER]BROCHURE.DAT;2 object of class FILE
Owner: [TRAINER]
Protection: (System: RWED, Owner:. RWED, Group, World)
Access Control List: <empty>

In this case, you can see that the Group and World users do not have any privileges to the

file. To allow Group users read and write access and World users read access, you would
do the following:

$ SET SECURITY /PROTECTION=(G:RW,W:R) EASYSOFT_SQL_DATA:BROCHURE.DAT

If you now view the security, you will see
Protection: (System: RWED, Owner: RWED, Group: RW, World: W)

Use Access Control List

An access control list is a collection of entries that define the access rights a user or group
of users has to an object, such as a file or directory. ACLs can be created by default when
the object is created, they can be created by the security administrator, or they can be
created by the user who has control access.

The use of ACLs is optional. They can be created and displayed using the SET
SECURITY and SHOW SECURITY commands (you have seen examples of these
commands in the previous section). There is also an ACL editor.
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Say that in the general case for a particular file, Group users have read and write
privileges, and World users do not have any access to the file, thus:

$ SHOW SECURITY TESTFILE.DAT

DKA300:[MIKEU]TESTFILE.DAT;1 object of class FILE
Owner: [MIKEU]
Protection: (System: RWED, Owner: RWED, Group: RE, World)
Access Control List: <empty>

In the example that follows, we will grant read and write access to a World user called
Richard, and we will prevent one Group user, Carolyn, from accessing the file in any way.
To do this, we will create an ACL with the appropriate entries using the SET SECURITY
command.

$ SET SECURITY /ACL=((IDENTIFIER=RICHARD, ACCESS=READ+WRITE), -
_$ (IDENTIFIER=CAROLYN, ACCESS=NONE)) TESTFILE.DAT

Each entry in the ACL is of the form
(IDENTIFIER=<name>, ACCESS=<privilege [+privilege]...>)

$ SHOW SECURITY TESTFILE.DAT

DKA300:[MIKEU]TESTFILE.DAT;1 object of class FILE
Owner: [MIKEU]
Protection: (System: RWED, Owner: RWED, Group: RE, World)
Access Control List:
(IDENTIFIER=RICHARD,ACCESS=READ+WRITE)
(IDENTIFIER=CAROLYN,ACCESS=NONE)
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8. Easysoft Administration on

the PC

This module deals with the administration of the Easysoft system on the PC. First you will
do a paper exercise in which you determine what exactly you will enter into the PC

Administrator. Then you will use the Administrator to input this.

In this module you will learn how to

ODBC-compliant applications

@ Use the Easysoft PC Administrator to define RMS files so they can be usedipy

& Import and export file definitions from the Easysoft PC Administrator

Contents

Starting the Administrator

File Definition Tutorial

Populate Server File

Exporting Definitions

Importing Definitions

Summary

Review Questions

Review Answers

Determine Field Lengths and Offsets 8-2
Stages of Defining a Server File 8-3
8-5
Subsequent Administrator Logon 8-6
8-7
Step 1. Download Easysoft Catalog 8-8
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Step 3. Field Definitions 8-10
Step 4. Database Definitions 8-13
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Step 6. Column Definitions 8-16
Step 7. User Definitions 8-17
Step 8. Create Database Privileges 8-18
Step 9. Upload Easysoft Catalog 8-19
8-21
Importing and Exporting Definitions 8-23
8-23
8-24
8-27
8-28
8-30
Supplement: Easysoft PC Administrator Installation 8-31
Download the Software 8-31
Administrator Installation Steps 8-31
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Determine Field Lengths and
Offsets

When you use the Easysoft PC Administrator to define an RMS file in SQL terms, you
need to give it information (amongst other things) about the RMS file and the fields in that
file. You have seen the structure of the records in the CURRENCY_RATE.DAT data file
in a previous module. It has been defined as:

CURRENCY_CODH CURRENCY_RATE CURRENCY_DATE
4 BYTES 8 BYTES 11 BYTES

The file is indexed, with fixed length records. All the fields in a record are string fields.

You may recall that in a previous module, the starting position (offset) of each of the fields
was listed. For clarity, this information is repeated here.

Field name Field length Offset
CURRENCY_CODE 4 0
CURRENCY_RATE 8 4
CURRENCY_DATE 11 12

Record size = 23 bytes

When you come to define the file using the Easysoft PC Administrator, the offsets will be
calculated automatically, but it's useful to know beforehand what they should be, so you
can check for typing errors.

There is another indexed file, CURRENCY_MASTER.DAT, containing the following
fields all of which are string fields:

CURRENCY_CODE TITLE UNITS_PLURAL UNITS_SINGULAR
4 BYTES 30 BYTES 12 BYTES 12 BYTES
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TITLE

Field name
CURRENCY_CODE

UNITS_PLURAL
UNIT_SINGULAR

What is the record size?

Answers on page 8-30.

Exercise - field lengths and offsets

Write down the field length and the starting position (offset) of each of the fields in the
CURRENCY_MASTER.DAT file:

Field length Offset

Now you can define the RMS file using the Easysoft PC Administrator. The steps are

outlined below.

Stages of Defining a Server File

This section lists the basic functions to perform within the Easysoft Administrator to define
a Server file for use through the Easysoft ODBC Driver (these steps are described in detalil
in the section called "File Definition Tutorial* on page 8-7). Before you can define a file

on the Server a catalog should be created on the Server and a data source associated with
that catalog should be defined using the Easysoft ODBC Setup dialog box.

1 Download Easysoft Catalog Ensures that the current local copy of the Easysoft

catalog is as up-to-date as possible

2 File Definition Describes the structure of a file on the Server

3 Field Definitions Describes the fields within a file on the Server
4 Database Definition If a database does not exist, then create one
5 Table Definition SQL table name to map on to a File Definition.

Assign table security if required

6 Column Definition SQL columns to map on to fields of a file on the

Server
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7 User Definition Create users and assign passwords
8 Create Database Privileges Assign user security for a Database

9 Upload Easysoft catalog Update the Easysoft catalog on the Server with the
newly entered PC data

Note: the terms “Easysoft catalog” and “System catalog” are synonymous.

Once these steps have been performed, the data can be accessed using an ODBC-compliant
application.

The following sections take you through starting the Administrator and the steps of
defining a file on a server.
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Starting the Administrator

The Easysoft PC Administrator requires a password for access; this section describes how
to set this up.

1. To start the Easysoft Administrator select the Easysoft Administrator icon.

This can be found in thBrograms menu under th&tart button or in the Easysoft
SQL Program Group.

fE Easysoft SQL 4 B Easysoft Administrator
Grablt Pro » & Easysoft Administrator Help
Lotus Applications » ¥ Read Me

nﬁ Easysoft SQL Hi=E
File Edit View Help

Easvsoft Easysoft Q
Admigistr... Administr... Read Me

Help

|1 object(s) selected |371 bytes S

2. After starting the Easysoft Administrator the greetings screen is displayed for a few
seconds.

EASYSOFTg

ODBC ...

Thiz product iz licenced to:

<Adminiztrator Leer:
<Company Mame:

<Copyright Details:

el

This screen displays version and licence information
<Administrator User> and <Company Name> show the names that were entered
during the setup process.

3. Thefirst time the Administrator is used after it has been installed, the user is presented
with the Initial Password dialog box. It is used to define a password which controls
access to the Easysoft Administrator.
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Initial Password

New Password: |’“°“°“°“°“‘

Ok
Confirmation: |“°“°“°“‘

4. The entry fields are initially blank. The user name (not shown in this dialog box)
associated with the password is the name specified in the User Details dialog box
during the installation procedure. Insert the new password and confirmation and then
select theOK button. Passwords are not case sensitive.

Write the new password here:

5. Once the new password and confirmation have been entered correctly the user receives
a messagedlassword changed successfully

6. After clicking OK you are logged in and presented with the Easysoft Administrator.
Since a local copy of the Easysoft catalog which resides on the Server is needed to use
the Administrator, the Download System Catalog dialog box is immediately presented.
This happens only the first time you log on (except if you do not download the
Easysoft catalog at this stage, then the next time you log on, the procedure is repeated).
See “File Definition Tutorial” on page 8-7 for details.

Subsequent Administrator Logon

1. All but the first time that the Easysoft Administrator is used the Logon dialog box is
automatically presented.

E asysoft Administrator - Log on

Please enter a User and Password to log on
to the Easysoft Administrator.

User: |mike Cancel

Paszword: |

%]

2. Insert the Administrator password that was created using the Initial Password dialog
box and then select th@K button. (The User entry field is always greyed out, as it
cannot be changed; it shows the same name that was entered in the User Details dialog
box. If the password is incorrect, a message is generated. After three incorrect
attempts the program closes).
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File Definition Tutorial

This section gives step-by-step instructions on how to use the Easysoft Administrator to
define a data file which resides on the Server. Once the tutorial is completed you will be
able to use the defined file. You can stop part of the way through, and resume later if you
wish. You do not need to save changes to the catalog on the Server; changes are saved
locally, and when the tutorial is complete, you can upload the new catalog contents.

This is the Easysoft Administrator and the Objects screen which is the central control
screen of the Administrator.

Easysoft Administrator with Objects dialog box (no definitions)

The Obijects list box
for the highlighted
icon is empty when no
definitions exist

Files, Databases and Users buttons

The stages of defining a file have already been outlined. The step numbers in this section
correspond to those on page 8-3.
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Step 1. Download Easysoft Catalog

1. The first action to perform before any definitions can be entered locally on the PC is to
download the relevant Easysoft catalog from the Server. Thudirshéimethat the
Administrator is used, the Download System Catalog dialog box is automatically
presented. (In general, it is accessed either by selectirgahmload option from the
Data pulldown menu or by selecting ttizownload button ([£] ) on the Administrator

toolbar).
Download System Catalog [x]

** Prass Start Button To Begin Download

| 0%

2. Select theStart button to begin the download. You are presented with a warning
stating that all local definitions will be deleted; clidesto continue. Then the SQL
Data Sources dialog box appears.

S0QL Data Sources
Select Data Source:

|

MS Access 7.0 Database |=]
M5 Access 97 Database

Paradox Files

RO5S5 - FREY

Text Files

0K a‘ MNew. .. §| Cancel

3. Highlight the TRAINING DATA data source and clidRK .

Note: in the download process you are not asked for an Easysoft catalog name - rather, a
list of defined data sources is presented and you select one which uses the required
catalog. A wise precaution is to be fully aware of the relationship between data
sources and catalogs which exist.

4. The Easysoft ODBC Login Promptayappear. If it does, ensure that the Username
and Password details are complete, and then clicotheoutton. (The appearance or
otherwise of the Login Prompt depends upon the value of the “Prompt for Login”
option on the Easysoft ODBC Settings dialog box).

training-pc.doc ea Sys Oﬁ



Module 8. Easysoft Administration on the PC, page 8-9

Easysoft ODBC Login Prompt [ ]
—Server Login
- Ok
Usermame: |<tra|nee username>
Password: Im“‘"“““‘ Cancel
— Catalog Login
Isername: I(u:atalc:g username
Fassword: I

5. The Download System Catalog dialog box re-appears, but this time the buttons are
greyed out, and as the catalog tables are downloaded the percentage bar moves to the
right. Once the percentage bar has reached 100% the download operation has
completed successfully. Press lesebutton.

Step 2. File Definitions

A file definition is essentially a description of the record structure of a physical file. Here
you will define the structure of a data file that was created in a previous module.

1. Select the-iles button from the Objects screen.

A list of current file definitions is displayed.

2. Insert a new file definition by either selectitdgw from theFile pulldown menu or
clicking theNew button ([ ) on the toolbar. The File Definition dialog box appears

- initially the first three entry fields are empty, and the Record Size field defaults to
zero.
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Complete the dialog box with the relevant information you determined in the paper

exercise.
File Definition |
File Definition: | CURRENCY_RATE - Sve I
Organisation: | NDEXED S e Select from the pulldown
B i — X
Record Type: |FIED menu or type first letter
Record Size: 23 _
-_use
&
Eields

3. Once your definition matches the dialog box above selecBtvebutton. The
appearance of theields button does not change when it is enabled. However, if it is
disabled and if you click on it, a message appears stating that it cannot be used.

Step 3. Field Definitions

The Field Details dialog box allows you to define the fields contained within a file
definition. In this exercise, you will define the fields for CURRENCY_RATE.

1. SelectFields from the File Definition dialog box. The Field Details dialog box
appears. Complete it as follows:

Fiold Details - (CURRENCY_RATF) Details on screen refer to this
Field Name: [CURRENCY_CODE o [sae | | —File Definition.
Data Type: |STRING j /ml
Length: [4 Precision: | 4 m

Offset: |0 Scale: |EI
Format: E Encrypted: [~

Field Name | Data Type | Oﬂsetl Lenglhl Prec. | Scale

a) Length and Precision are defaults which depend on the data type; if they cannot
be changed they are greyed out (as in this case).

b) Offset is the starting position of the field with respect to the start of the file. Itis
automatically calculated using the lengths of the previous fields.

c) Encrypted and the use Bfecalcare not used in this tutorial.
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d) Once all the field details are correct press 8avebutton. A row appears
towards the bottom of the dialog box showing the details of this field.

2. Enter the following information for the CURRENCY_RATE field and then click the

Savebutton.
Fiold Details - (CURRENCY RATE) ______________________H||
Field Name: ‘ICURRENC\CRATE j Save I
Data Type: ‘DOUELE j m
Length: ’8— Precision: |15 m
Offset ’4— Scale: |D
Format: Encrypted: ™
Default
Field Name I Data Type | Oﬂsetl Lengihl Prec | Scale
CURRENCY_CODE STRING 0 4 0

-

3. Enter the following information for the CURRENCY _DATE field and then click the

Savebutton.

Field Details - (CURRENCY_RATE)

Field Name: ‘FURRENCYLDATE j Save I
Data Type: ‘DATE j ’ml
Length: ’H— Precision: |11 m
Dffset: ’12— Scale: |U
Format: | DD-MMMSYY E‘ Encrypted: [
Default: |01-JAN-1997

Field Name | Data Type

| Otiset | Lenglhl Prec, | Scalel
4

CURRENCY_CODE STRING 0 4
CURRENCY_RATE DOUBLE 4 ]

15

r—--;ﬁ_/

Defined Fields area
shows details of all
defined fields.

Use the scroll bar to see
Format, Default etc.

Note: Default is used to specify the default value that will be entered into a new record if a
user does not specify a date. There is no validation of the entry to the field here; it is
possible to enter a date which does not match the specified format.

4. Once all the field details have been entei®dyethe details and then press tGse
button. Control passes back to the File Definition dialog box.

If you notice a mistake in any of the details of a previously entered field, you can correct
the information by either selecting the field from the list of fields in the Field Name drop-
down combo box or by typing the name directly into the text box or by highlighting the
field in the Defined Fields area. Details for the field appear; correct these and3aess
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Note: defining dates

A common misconception is that you can use the Administrator to change the

appearance of dates and times when viewed through ODBC-applications. This is hot the
case.

The purpose of the Format buttow ) is to define the existing structure of RMS
data, so that when an ODBC application requires access to the data, the Easysoft
software knows the correspondence between the ODBC format and the RMS fornfat. A
popular format for dates in RMS is DD-MMMYYY, and this is the default option
that is presented, so you do not need to use the Format button.

To change the underlying structure of RMS data you must use an RMS utility.

An additional point of confusion is that an ODBC application may not necessarily show
dates and times in the standard format that is used in ODBC function calls. For
example, in Microsoft Excel the Format Cells dialog box can be used to change the
format of dates. The example below shows how the date has been formatted to appear
as Month Day, Year. Note the different format in the formula bar.

B2 - | 01-01-1997
A | B | C |
1 |CURRENCY_CODE CURRENCY DATE CURRENCY_RATE
AED | January 1, 1997| 162
3 |ALL January 1, 1997 203.172

If you are familiar with the ODBC format of SQL dates, you will notice that the datg in

formula bar does not correspond to the ODBC format. However, the underlying guery
does indeed contain the correct ODBC format (YYYY-MM-DD) as is shown in the Add
Criteria dialog box (in Microsoft Query).

&) Sl £ @

Tatal: Iﬁ Close |
Field: |CURRENCY_DATE =]

Qperatar: quuals j

Valug:  [1997-01-01 Walues.. |
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Step 4. Database Definitions

A database is a collection of tables. A database must be defined prior to defining tables.
In this case, the TRAINING database already exists, so there is nothing to do. However,
for completeness, we show you how to define a database.

1. From the Object screen select thatabasebutton.

i

Database

The current list of database definitions is displayed.

2. Insert a new definition by either selectihggw from theFile pulldown menu or by
clicking theNew button on the toolbar. You are presented with the Database
Definitions dialog box. The entry fields are initially empty. Complete the dialog box

as follows:

Database Definitions
Database Name: “(name of database> j Save I
Default Directory: ‘(data directory location> Copy I

Driver Name: ‘VAX’RMS j Delete I

Connect String: ‘ j ‘
=0 | "

Security [ Tables

Note: Connect String is not used with Easysoft ODBC for RMS.

3. Press th&avebutton.
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Step 5. Table Definitions

1. Double-click on the TRAINING database name to open the Database Definitions
dialog box.

2. Press th@ablesbutton. The Table Definition dialog box appears (it will not be
empty, but will show existing table definitions). This is used to map an SQL table
onto the previously defined file definition (available in the File Definition pulldown,
and created "Step 2. File Definitions", page 8-9).

Select the CURRENCY_RATE file definition and add a table name to map the file to
a table. (Include the file specification with the path, unless a default directory has
been defined - as it has in this case). Complete the dialog box as follows:

I Table Definitons [
Database Name: |TFA NG Save I
Table Name: ’m j ‘ Copy |
File Definition: |CURRENCY_RATE j /ml
Table Type: |TABLE j m
File Specification: |CURRENCY7RATE.DAT
= | I

Security | Columns | Criteria.

Database Name is always greyed out, as it cannot be changed using this dialog box.

Table Security is not used in this tutorial - see “Note - table security” on page 8-15 for
an explanation of how to use it.

Table Criteria is not used in this tutorial - see “Note - table criteria” on page 8-16 for
an explanation of how to use it.

3. Press thé&avebutton. Because this is a new table, you are presented with the
mapping options dialog box.

Easysoft Administrator 5%}

@ Map All Fields To Columns Automatically™?

ves || mo

4. SelectNo; you will have to perform Step 6 manually (when you define the
CURRENCY_MASTER file, you can seledtesat this stage).
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Note - map fields automatically
SelectingYeswill automatically create columns within a table for all fields within a fil
definition. If Yesis selected then the manual operations involved in Step 6 are not
required.
task of mapping fields to columns be performed more efficiently by mapping all the

manually map those fields that are required?

Whether you pres¥esor No, control passes back to the Table Definitions dialog bo

It matters not whetheYesor No is pressed; it's all a question of convenience. Will the

[1]

fields automatically and then deleting those that are not needed or would it be better to

X

Note - table security

particular user. It is accessed by selectingSkeurity button on the Table Definitions
dialog box.

Table security is completely ignored if tecurity/Table checkbox is not selected on
the Database Security dialog box for the specified user (see Step 8).

Table Security {CURRENCY_RATE} I
Available Users Table Users
ADMIN TRAIMEE -
THAIMEE TRAIMER m
TRAIMER

Actions —

[»]
L]

[ Delete

Giving privileges to a new user for an existing table is done by selecting the relevai
user in the left-hand list box and selecting [_» | button. Deleting a user is the revers
process; select the user in the Table Users list and pre « heutton.

Once a user has been inserted into the list of table users, specific restrictions may
attached to that user. Select the table user and enter the actions allowed.

Select Allows the user to read records from the specified table
Insert Allows the user to insert records into the specified table
Update Allows the user to update existing records in a table
Delete Allows the user to delete records from a table

The Table Security dialog box allows security privileges at table level to be applied to a

ad

N
e

be
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Note - table criteria

The Table Criteria dialog box is used to set up default criteria to eliminate records from

an SQL table.
Criteria String: ok
TRAINING_DETAILS LINE_NUMBER>0 -
E
[ <]>]<] =] =][enn]or]nor]uke] (] 1]
Available Columns
DESCRIPTION
I |

Criteria String shows the criteria. Any legal SQL is allowed, provided the length dges
not exceed 254 characters.

The criteria string can be entered directly, or built up using the options available from
the various buttons.

Step 6. Column Definitions

1. Select theColumns button from the Table Definitions dialog box. The Column
Definitions dialog box appears (here shown completed).

Column Definitions
Available Fields Selected Columns
. CURRENCY_CODE -
NCY CURREMCY_RATE E
CURRENCY_DATE CURRENCY_DATE
Edit

2. Highlight all of the fields and press tt# button (Add).

3. Click Closeto return to the Table Definitions dialog box. The definition of the data
files is now complete, all that remains to do is to create and assign privileges to a user
in order to access the new database.

training-pc.doc ea Sys Oﬁ



Module 8. Easysoft Administration on the PC, page 8-17

4. Savethe data.

5. Closethe Table Definitions dialog box.

6. CloseDatabase Definitions; the Object dialog box appears.

for convenience.

Field name Field length
CURRENCY_CODE 4
TITLE 30
UNITS_PLURAL 12
UNITS_SINGULAR 12

Record size = 58 bytes.

All fields are sting fields.

Exercises - CURRENCY_ MASTER

Offset
0

4

34
46

1. Create a File Definition for the CURRENCY_MASTER file.

2. Create a Field Definition for the CURRENCY_MASTER file.

3. Create a Table Definition for the CURRENCY_MASTER file.

There is an indexed data file, CURRENCY_MASTER.DAT, which you should defir
using the Easysoft PC Administrator. In the paper exercise on page 8-3 you deter|
the information you needed to complete this exercise. The information is repeated

Note: these exercises are not optional - the file must be defined otherwise you will 1
able to perform some of the exercises in later modules.

e
mined
here

ot be

Step 7. User Definitions

1. From the Object screen select tsersbutton.

i

Lsers

The current list of users is displayed,; this list contains only ADMIN if no users have

been previously entered.
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2. Prepare to insert a new definition by either selechigyv from theFile pulldown
menu or clicking théNew button on the toolbar. The User Definitions dialog box
appears. All the entry fields are initially blank. Enter the following information
(passwords are not case sensitive).

User Definitions [x]
User Name: ‘I<yuurtra\nee|name> j Save

Password: ‘<catalug password> Delete

il

Yerification: ‘ <catalog password> Close

3. Press thé&avebutton. After pressing thBavebutton, the Password and Verification
list boxes are cleared.

4. Once the new user has been sav@dsethe dialog box. Your user name now
appears in the list of users on the Objects dialog box.

Step 8. Create Database Privileges

A user record alone is not enough to be able to access tables within the Easysoft SQL
Engine. A user must be granted permissions to a particular database.

1. From the Object screen select thatabasebutton. The current list of databases is
displayed.

2. Double click onTRAINING. The Database Definition dialog box appears.

3. Click on theSecurity button. The Database Security dialog box appears. Hereitis
shown completed.

Database Security {TRAINING}
Available Users Database Users
ADRMIN ADMIN
TRAMNEE TRAIMNER
TRAINER TRAINEE

Actions —,
m x Select
E B Insert

X Update

X Delete

Security —

™ Table

i

Database Username: |

Database Password: |

4. Easysoft recommend that in the general case the ADMIN user deals only with
controlling the catalog and does not have access to the Server data. Therefore, this
user is not given any database privileges.
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5.

6.

7.

Highlight the TRAINEE user in the Available Users list and pressm button
(Add).

When users are added to the Database Users list they are automatically assigned all
actions on the selected database. To change these actions select the database user and
toggle the relevant actions. Security at table level is not automatically enabled:; it is

not relevant to this tutorial.

Database Username and Database Password are not applicable to Easysoft ODBC for
RMS. (In applicable cases they are used to pass a hame and a password to a database
on the server).

Press thé&avebutton andClosethe dialog box.

Step 9. Upload Easysoft Catalog

1.

The last action to perform is to upload the changes to the relevant Easysoft catalog on
the Server.

Either select th&Jpload option from theData pulldown menu or select tHgpload
button ([2] ) on the toolbar. The Upload dialog box appears.

Upload [x]

*=* Pregs Start Button To Begin Upload *==
| 0%

Select theStart button to begin the upload. The SQL Data Sources dialog box
appears.

Select the TRAINING DATA data source.

Click OK and the Easysoft Administrator will begin the upload process to the correct
Easysoft catalog directory.

Once the percentage bar has reached 100% the upload has completed successfully.
Closethe dialog box. The catalog on the server now contains the changes that have
been made in the administrator.

Exit the Easysoft PC Administrator.
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Exercise - connecting to the data source

1. Before being able to use the TRAINING DATA data source you must change it so
that it knows about the new user defined here. Do one of the following using the
Easysoft ODBC Setup dialog box:

» Make the Catalog Login Username and Catalog Login Passwords blank. When
you connect to a data source you will be prompted for these by the Easysoft
ODBC login prompt.

» Set the Catalog Login Username and Catalog Login Passwords to the name and
password of the user you created in step eight and save the changes.

2. Connect to the TRAINING DATA data source using Access or Excel and look jat
the currency information contained in the two tables.
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Populate Server File

In the module entitled "RMS Administration" you created a new data file called
WORLD_DESTINATION.DAT on the server. In these exercises you will first define the
that file in the PC Administrator and then you will populate the file from a Microsoft
Access database which exists on your PC.

Here is the information that you will need for this exercise (no new information is
presented here - it's given so that you don't have to flip between modules):

Filename: WORLD_DESTINATION.DAT
Record format: fixed
Record size: 43 bytes

Field name Field length (bytes) start position (offset) data type
WORLD_CODE 3 0 String
DESTINATION_CODE 10 2 String
TITLE 30 12 String

Exercise 1. Define the server file

1. Create File, Field and Table Definitions for the WORLD_DESTINATION file.

2. Upload the catalog to the server and exit the PC Administrator.

Exercise 2. Upload local data to server file

1. Start Microsoft Access and open the database which contains data to be uploaded to
the server file (the name of this database will be given to you on the day of the course).

2. Create a link to the WORLD_DESTINATION table in the TRAINING DATA data
source. The Access database now looks like this.

i wrlddest : Database !El

Tahles | Ouenesl Forms | B Repnnsl 2 Man:msl i Mudulesl

@ TRAINING_WORLD_DESTINATION: {0 =i=lf]

WORLD_DEST_LOCAL
[EEsign

Mew
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3. Start a new query (Select the Queries tab, followed by button). The
New Query dialog box appears. Accept the default (Design View) and©kck The
Show Table dialog box appears. Add the local table containing the data (this will be
given on the day of the course) to the query and close the dialog box. Add all the
fields to the Query Design Grid (double-click each one in turn). The query now looks
like this.

& Queryl : Select Query
A

WORLD_CODE
DESTINATION_CODE
TITLE

Field: |\WORLD_CODE DESTINATION_CODE |TITLE
Tahle: \WORLD DEST_LOC:  |[WORLD_DEST_LOCA  |WORLD_DEST_LOCAL
Sort:
Show:
Fritaria

4. Append the local data to the query. Seléetery, Append...from the main menu
bar. The Append dialog box appears. Ensure that the Current Database check box is
selected, and select TRAINING_ WORLD_DESTINATION.

Append

—Append Ta

Tahle Name:

& Current Database

" Another Datahase:

Eilearme:

5. Click theOK button on the Append dialog box. The query now looks like this.

! Queryl : Append Query

WORLD_CODE

DESTIMNATION_CODE
TTLE The field names are the
same in both tables, so
Field: [WORLD_CODE DESTINATION_CODE | TITLE they are automatically
Tahble: WORLD_DEST _LOC |WORLD_DEST_LOCAL |WORLD_DEST_LOCAL
Zont entered here.
Append To: |WORLD_CODE DESTINATION_CODE TITLE
Criteria

6. Click the Run button_!__l) to upload the data. You will be asked to confirm the
upload.
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Importing and Exporting
Definitions

RMS data files can be described in a form that is understandable to both the Easysoft
Catalog and also to human readers. This description is contained in the File and Field
definitions of the Easysoft CSV (Comma Separated Values) format which is used by the
Easysoft Administrator on the PC and the Easysoft Host Administrator on the server, as
well as by the Easysoft catalog.

The purpose of these exercises is to show you how to import and export catalog
definitions. In this set of exercises, you will export all the definitions contained in the PC
Administrator to a text file, and then you will import them back into the Easysoft PC
Administrator.

The default location of import/export files is CAEASYSOFT\SQL\SYSTEM - this appears
the first time in a session that tB¥Fowse option is used either to import or export
definitions.

Exporting Definitions
In this exercise, you will export all the definitions to a CSV text file.

1. Start the Easysoft PC Administrator. Ensure you have the correct version of the
catalog - download from the server if necessary.

2. SelectExport... from theFile pulldown menu on the main screen of the Administrator
(or select théexport icon (&) ) from the toolbar).

Format: |Comma Separated Text (“TxT) j ok I
Destinatian: [TRAINCAT TXT

3. Ensure that the Format list box contaig®mma Separated Text (*.TXT)

4. Use theBrowse button to locate the directory in which the file is to be stored. If you
do not specify a directory, then the default direct@yEASYSOFT\SQL\SYSTEM , Will
be used. Enter the file name of the file to be written to (for exam®@/NCAT.TXT).

5. Click theOK button.

6. Verify that the file exists, use a text editor to view the contents of the file.
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Note - exporting passwords

Passwords are not written on export for security reasons. Therefore, when you import
the CSV text file, the passwords for User definitions (see Step 7) will be missing. If you
were going to upload the catalog to the server, you would have to re-enter the usel
passwords before uploading the catalog. (You could also modify the CSV directly, then
import it into the catalog on the server).

Importing Definitions

1. Sothat you can clearly see what is happening, first remove all the existing definitions.
To do this selecData, Clear all Definitions.

2. You will be asked whether you want to remove all definitions. Sefest

Easysoft Administrator

Q WdARMIMG! Al Local Definitions Will Be Lost! Continue?

You will notice that all definitions are removed, except for the ADMIN user definition.

3. Selectimport... from theFile pulldown menu on the main screen of the Administrator

(or select thémport icon ( ) from the toolbar). The Import New File Definition
dialog box appears.

Import New File Definition
Source: |F0mma Separated Test [*TxT] j DK I
Eile Hame: | TRAINCAT.TXT

4. Ensure that the Source list box contains: Comma Separated Text

5. Use theBrowsebutton to locate the file to be imported (the one you created in the
previous exercise). Select the file; the name appears in the File Name list box.

Alternatively, if the file resides in the default directorg {EASYSOFT\SQL\SYSTEM )
then enter the name in the entry box.
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6. Click theOK button.

At the bottom of the Administrator there is a percentage bar which shows how the
import is progressing. There are a total of three passes to the import.

Pass1 import the file definitions

Pass 2 validate the imported definition

Pass 3 transfers validated definition into the local database, ready for transfer to
the server.

7. Once a file has been imported (pass 1), the Validate Import Definitions dialog box is
displayed. This is used as an aid to alter incorrectly formatted data or duplicated data
within the import file (in this case, there are no errors).

Line Number Validation Errors
Edit I
Al =
v ix @ (=3 =)
Walid Errars  [WWarnings Walidate | Transter

See "Note - validating import definitions”, page 8-26 for an example of using this dialog
box.

8. Click theTransfer button. This transfers the imported details into the local copy of
the Easysoft catalog, after which the messageort Completed Successfully is
shown.
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Note - validating import definitions

The Validate Import Definitions dialog box is used as an aid to alter incorrectly
formatted data or duplicated data within the import file. It is automatically displaye
during the process of importing a definition.

v This button displays those imported items which were successfully

Walid validated

X This button displays those imported items which failed validation

Errors

@ This button displays those imported items which failed validation, bu
Warminge which have recoverable errors

You can switch between seeing valid lines, invalid lines and lines which have
recoverable errors at any time, by selecting the appropriate button.

The items which are imported are each defined by a separate line of text. When th
Validate Import Definitions dialog box first appears, it shows a list of errors and
associated line numbers. If errors have occurred during import, these errors can
amended by using tHedit button or removed from the import by use of fRemove
button. You are asked to confirm removal of a line. Line numbers do not change i
line is removed. An example of a typical error is that a definition already exists.

TheValidate button should be pressed after each change to re-validate the remain
imported lines. This is necessary because correcting one line may result in the rer
lines which gave errors no longer being invalid (i.e. their validity depended on the
validity of the line which was changed).

Once all lines are validated successfully or have recoveretrtmesfer button is
enabled. This button transfers the imported details into the local copy of the Easys
Catalog, after which the messageport Completed Successfully is shown.

To cancel the import process at any stage prior to transferring the definitions, pres
Abandon button.

O

e
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Summary

In this module you learnt how to
& Set the password for access to the Easysoft PC Administrator

& Use the Easysoft PC Administrator to define RMS files so they can be usedipy
ODBC-compliant applications. This included
e downloading and uploading the catalog
» File and Field Definitions - to describe the files on the server
» Database Definitions - to define an SQL database
e Table Definitions - to map SQL tables to server files
e Column Definitions - to map SQL columns to fields in a file
e User Definitions - to define catalog users and assign passwords
» Database and Table Privileges - set access rights to the database andjjables

& Import and export file definitions (as a CSV text file) from the Easysoft PC
Administrator
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Review Questions

1. Before any definitions can be entered locally using the Easysoft Administrator, what
action must be performed?

2. What are the six objects for which definitions must be created using the Easysoft PC
Administrator?

3. Privileges can be set for two objects; which ones are they, and which one of these is
optional?

4. What must you do so that the server knows about the new catalog definitions?

5. How could you transfer definitions between different catalogs?
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Review Answers

1. Before any definitions can be entered locally using the Easysoft Administrator, what
action must be performed?

Download catalog from server to the PC.

2. What are the six objects for which definitions must be created using the Easysoft PC
Administrator?

File, Field, Database, Table, Column, User

3. Privileges can be set for two objects; which ones are they, and which one of these is
optional?

Database = mandatory
Table optional

4. What must you do so that the server knows about the new catalog definitions?

Upload the catalog to the server.

5. How could you transfer definitions between different catalogs?

Use the import and export definition options.

Field lengths and offsets (page 8-3) - Exercise answers

Field name Field length Offset
CURRENCY_CODE 4 0
TITLE 30 4
UNITS_PLURAL 12 34
UNITS_SINGULAR 12 46

Record size = 58 bytes.
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Supplement:
Easysoft PC Administrator
Installation

This section describes the installation of the Easysoft Administrator. The installation does
not require much user input; it should take no more than ten minutes to complete.

Download the Software

Create a directory in which to store the files that will be generated later from the
zipped file which you are about to download. (These files can be deleted later if you
wish).

Start a web browser.

Go to the Easysoft Home Page (http://www.easysoft.com). Navigate to the page
containing the Easysoft ODBC for RMS downloadable software.

Click on Easysoft ODBC PC Administrator. You will be prompted to save the file
(esadmin.zip). Save the file in the directory you just created.

Exit the web browser.
Unzip the file.

If you wish, after you have installed the PC Administrator, you can delete the zipped
file and all the files that were generated when this was unzipped.

Administrator Installation Steps

1.

2.

3.

Close all applications.
Run the Setup.exe program that was generated in the unzip process.

After starting the installation program you first see a messagilising
Setup....

When the setup utility has initialised properly, the Easysoft Administrator Setup
(Introductory) dialog box is displayed. Click th@ontinue button.
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Easysoft Administrator Setup [ ]

ea Welcome to the Easysoft Administrator setup
program.

This program will setup the Easysoft Administrator on
your machine.

'Qu ntinue Exit Help

5. The Easysoft Administrator Setup (User Details) dialog box appears.

Easysoft Administrator Setup [x]

Type your full name in the box below. You may also specify the name of
your company if this product will be used for business purposes. The
name(s) you type will be used by the Setup program for installation of the
product.

You may use as many as b2 uppercase and lowercase characters or
spaces for each string.

Name: |Yuur Name ‘

Company: |Your Company ‘

Continue Exit

6. Enter your name and company in the appropriate list boxes. PressiBgtirekey on
the keyboard enters the details and moves you on to the next stage, so use the mouse or
tab to move the cursor from the Name entry field to the Company entry field, unless
you wish the Company field to remain empty.

7. Click the Continue button to move to the Directory dialog box.

Easysoft Administrator Setup %]

ﬁa The setup program will copy Easysoft
Administrator files into the following directory.

Path: |C:\EASYSOFI'\SOL\SYSTEM

A new program group will also be added to the Program
Manager.

Continue | Back | Exat | Help |

The Directory dialog box is used to specify the destination directory for the files which
are to be installed. The default directory for the Easysoft Administrator files is
C:\EASYSOFT\SQL\SYSTEM. If you do not want this to be the destination
directory, enter the directory name that you require; the installation automatically
creates this directory if it does not already exist.

8. Click Continue to begin installing the software onto your PC.
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9. The File Copying dialog box appears; it indicates how the copying is progressing.

oft Administrator Disk. 1 I

Source File:

AACSCAPT VBX

Destination File:
C:AWINDOWSASYSTEMACSCAPT WBX

10. When the installation has completed successfully, the final dialog box is shown. Click
OK to return to Windows.

Easysoft Adminstrator Setup [ ]

ea The Easysoft Administrator was
installed successfully!
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9. Easysoft Administration on

the Server

This module deals with the administration of the Easysoft system on the server platform.

In this module you will learn how to
& Create a catalog

# Change catalog passwords

passwords

Easysoft CSV format

& Use Easysdl to verify the SQL that is sent by an application

At the end of the module there are some review questions.

& Change the Easysoft ODBC Setup dialog box to reflect changes to OpenVNES

& Use the Easysoft COBOL converter to convert COBOL file definitions into t
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Dealing with Catalogs

In this section you will see how to create a catalog, change the passwords for that catalog
and import and export the CSV definitions of a catalog.

Create a Catalog

A catalog will have been created during the initial installation of Easysoft ODBC for
RMS. However, it is possible to have more than one catalog, and this section gives you
step-by-step instructions for creating one using the Host Administrator CREATE
CATALOG command.

Note: Each catalog must reside in a different directory. (Use the CREATE/DIRECTORY
command to create a new directory.) A catalog must be populated before it can be used.

Start the Easysoft Host Administrator.
$ RUN EASYSOFT_SQL_ADMIN

A short message is output, and then the ADMIN> prompt appears. Run the
CREATE CATALOG command. You are asked to provide the name of a directory in
which the catalog is to be created.

ADMIN>CREATE CATALOG You can us¢ to create the

_directory : <directory> —catalog in the current directory.

You are then asked for a password which becomes the catalog administrator’'s password
for this Easysoft Catalog. (The catalog administrator’s username is automatically set to

ADMIN).
_password : <enter a password here>
_retype password : <repeat the password>

After you have re-typed the password for confirmation purposes natification of catalog
creation is presented (only the first line is shown here).

Creating catalog in the directory <directory>
Exit the Administrator by pressing tiEater key.

You now have a completely empty catalog.
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Changing Catalog Passwords

The Catuser routine is used to change the password of existing Catalog users. It resides in
the directory pointed to by thHeASYSOFT_SQL_SYSTEMogical. Any catalog user can

run this routine, but there is a special option for the catalog administrator. First, the
general case is described, followed by the catalog administrator user options.

$ RUN EASYSOFT_SQL_SYSTEM:CATUSER
<informational message>

Catalog Directory : <catalog directory>
Catalog User : <user>

Catalog Password

New Password

Verify Password

Catalog password successfully updated for user <user>

Catalog Directory refers to the directory in which the catalog resides. Either type the name
of the directory (use [] for the current directory), or type a logical that points to the
directory.

Catalog User refers to the user whose password you wish to change. If the specified user
does not exist, an error message is generated. If the catalog administrator user is entered
here, special conditions apply (see below). Catalog User equates to Catalog Login
Username in the Easysoft ODBC Setup dialog box.

Type the current Catalog Password. If the password is incorrect, an error message is
generated. Catalog Password equates to Catalog Login Password in the Easysoft ODBC
Setup dialog box.

Enter the New Password. You must verify the new password. If the names do not match,
the following message appeaPsisswords do not match  .You must re-enter both the
new password and the verification.

You can quit the routine at any stage except the last one by entering a blank line. All the
existing values are retained. However, if you get as far as entering a new password, then
you must complete the process by entering the verification. If you enter a blank line at this
stage, the verify password prompt re-appears.

Note: passwords are not case-sensitive.

Catalog Administrator Options

The catalog administrator has the option of changing passwords for all users, in addition to
being able to change just their own password.

Catalog Directory : EASYSOFT_SQL_CATALOG

Catalog User : ADMIN
Catalog Password

Catalog administrator’s
~———————name (always ADMIN")

and password.
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Administrator Options:

1) Change Administrator Password
2) Change User Password

0) Exit
Enter option number [1, 2 or 0] - 2
Catalog User DEMO Name and new catalog password

New Password

Verify Password of non-administrator user.

Catalog password successfully updated for user DEMO
Catalog User

If, at the Catalog User and Password prompts, the catalog administrator details are
entered, three options are presented.

Option 1 behaves exactly as described in the previous section.

Option 2 (shown in the example above) allows the catalog administrator to change catalog
passwords for any user defined in the catalog. PresEiter key at the Catalog User
prompt to quit the routine.

Option 3 (labelled 0) is used to quit the routine at this point.

Exporting a Catalog

To export a CSV file from the catalog into a text file, take the following steps.

Start the Easysoft Host Administrator and run the EXPORT CSV command.
$ RUN EASYOFT_SQL_ADMIN
ADMIN> EXPORT CSV <file to export> <catalog directory> <password>

<file to export> is the name of the file into which to write the CSV definitions.
<catalog directory> is the directory in which the catalog resides.
<password> is the catalog administrator's password.

When the ADMIN> prompt reappears exit from the Host Administrator by pressing the
Enter key.

Note - passwords

Passwords are not exported, so if you do not edit the CSV before re-importing it, a|
error will arise when you use the software.

]
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Importing a Catalog

To import a CSV file into the catalog on the server, take the following steps.

Start the Easysoft Host Administrator and run the IMPORT CSV command.
$ RUN EASYOFT_SQL_ADMIN
ADMIN> IMPORT CSV <file to import> <catalog directory> <password>

Checking catalog version in directory <catalog directory> ...
Catalog version <version> is valid. Import resuming ...
<informational messages>

Database updated successfully

<file to import> is the name of the file which contains the CSV definitions which are to be
imported. This file must be somewhere on the server, so if, for example, you exported
definitions from the PC administrator, you must copy them to the server. (Do not confuse
this with the catalog upload operation which automatically transfers the catalog from the
PC Administrator into the catalog on the server).

<catalog directory> is the directory in which the catalog resides.
<password> is the catalog administrator's password.

When the ADMIN> prompt reappears exit from the Host Administrator by pressing the
Enter key.
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OpenVMS Passwords and

Easysoft

If you change your OpenVMS password, and if the password and user information is
entered in the Easysoft ODBC Setup dialog box (it need not be), then you will need to
change the password.

1. Obtain the Easysoft ODBC Setup dialog box.

—Data Source

Easysoft ODBC Setup

il

Name: JTRAINING DATA
Deccription I Cancel
Catalog: IEASYSOFF_SOL_CATALOG j Help |
Transport |PEXEC fwinSock 2.0) =l
Senver: |<name given on day of training> Test |
Rermote Comrmand: I@EASYSOFF j
—Server Login SM
Usemame |<entertramee Username>
Logging |
Password: I“W
Capture... |
—Catalog Login
Uszemame |<enter catalog usemames
Fasgword: I“W

Enter new

server
/ password

2. Change the password in the Easysoft ODBC Setup dialog box.

3. Press th@estbutton on the Easysoft ODBC Setup dialog box. Assuming everything
is correct, you should see:

Easysoft ODBC [ ]

Test connection was successful

4. Make sure you save your changes by selediixg
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Easysql

Easysql is a debug tool which forms part of the Easysoft Server Component. Its function

is to send SQL to the server data and output the results. If problems are encountered when
using an ODBC application, check whether the query that is sent from an application
returns the same data as Easysqgl. This is what you do to use Easysq|l.

1. Logon to the server and set up a symbol to point to Easysql. At the command prompt

type:
$ SQL:==$EASYSOFT_SQL_EASYSQL

2. Start Easysql. At the command prompt type:
$ SQL <catalog> <Catalog user name> <Catalog password>

Easysql takes three parameters

1) catalog directory

2) a Catalog user name

3) a password for the Catalog user

3. After a copyright message you will see thesysQL>prompt. At this type the SQL
query:
EASYSQL>SELECT <columns> FROM <tables> [WHERE <conditions>];
<result appears here>

The semi-colon at the end of the SQL is used to terminate the statement.

4. To exit from Easysq|, press thter key at theEASYSQL>prompt.
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Easysoft COBOL Converter

There are three Easysoft converters (COBOL, PowerHouse, 1Q) that can be used to
automatically convert file definitions into the CSV format that is used in the Easysoft
catalog. This means that it is not necessary to manually input File and Table Definitions in
the Easysoft PC Administrator. Here we focus on the COBOL converter, as the other two
are for proprietary database systems. Full documentation for all the converters is in the
Appendix.

The Easysoft COBOL converter is used to convert file definitions that are contained in the
FILE SECTION of COBOL files to the CSV form required by the Easysoft catalog. The
converter does not use an entire COBOL program; any text file containing valid COBOL
record descriptions can be converted.

The COBOL converter isupplied as a supplement to the Easysoft software, and must be
installed on your server before it can be used. The installation is quick and simple, but for
convenience, the converter has already been installed for you. See the appendix for full
details.

The generalised example below shows you how to generate a CSV file from a COBOL
program file. (In addition to the basic conversion, you are able to outfultER fields
and Group Items. See the appendix for full details.)

1. Start the converter, andipply the name of the input file and the output file
$ @EASYSOFT_SQL_SYSTEM:COBOLCNV <program to convert> /OUT=<output file
name>

Easysoft COBOL converter Version <version>
<copyright notice>
Processing file
Parsing COBOL data
Database Name :

2. After a few lines of informational output, you will be asked to supply a Database
Name. This is the name that you want to call the database which holds the definitions
which will be generated by the conversion. You must enter a value.

Database Name : <database name>

3. The next line, Default Directory, refers to the default location of the files stored on the
server. Itis optional; if a value is not entered, an empty string is generated in the
output.

Default Directory : <database name or empty string>

4. A few informational messages are output, and then the conversion is complete.
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Summary

In this module you learnt how to
& Create a catalog using the Easysoft Host Administrator
& Change catalog passwords using the Catuser routine

o Change the Easysoft ODBC Setup dialog box to reflect changes to OpenVNES
passwords

<

Use the Easysqgl debugging tool to retrieve server data directly

& Use the Easysoft COBOL converter to convert COBOL file definitions into t
Easysoft CSV format
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Review Questions

1. What exactly does the Easysoft COBOL Converter convert? And into what?
2. How can you create a catalog?

3. The catalog administrator's username is fixed. What is it?

4. Can you change the catalog administrator's username and password? How?

5. Ifthe OpenVMS password is changed, does the Easysoft system need to be told of
this?

6. How can you access server data directly using SQL without going through ODBC?

Answers on page 9-15
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Conversion Exercise

In this exercise you will work through the entire process of converting a COBOL file
definition such that the data files can be accessed by Easysoft ODBC. The overall steps of
the exercise (detailed on the next page) are:

Create a new catalog

Convert the COBOL definitions to Easysoft CSV

Import the CSV into the Easysoft catalog

Create a new data source which uses the new catalog directory
Download the catalog into the Easysoft PC Administrator
Modify definitions in the Easysoft PC Administrator

Upload the catalog to the server

Change the catalog password

View the data

©oOoNoO~WNPE

The file that you will convert is not a complete program - it contains just COBOL file
definitions (FD section) for three files. These are CURRENCY_MASTER.DAT,
CURRENCY_RATE.DAT and WORLD_DESTINATION.DAT. You have seen these
files in previous modules.

The COBOL file that you will convert is shown below.

*%

FD CURRENCY
VALUE OF FILE-ID "CURRENCY_MASTER.DAT".
*%
1 CURRENCY.
3 CURRENCY_CODE PICTURE IS X(4).
3 TITLE PICTURE IS X(30).
3 UNITS_PLURAL PICTURE IS X(12).
3 UNITS_SINGULAR PICTURE IS X(12).
*%
FD CURRENCY_RATE
VALUE OF FILE-ID "CURRENCY_RATE.DAT".
*%
1 CURRENCY_RATE.
3 CURRENCY_CODE PICTURE IS X(4).
3 CURRENCY_RATE USAGE IS COMP-2.
3 CURRENCY_DATE PICTURE IS X(11) VALUE IS "01-JAN-
1997
*%
FD WORLD_DESTINATION
VALUE OF FILE-ID "WORLD_DESTINATION.DAT".
*%
1 WORLD_DESTINATION.
3 WORLD_CODE PICTURE IS X(3).
3 DESTINATION_CODE PICTURE IS X(10).
3 TITLE PICTURE IS X(30).
For your convenience, a number of logicals have been defined. They are:
EASYSOFT_SQL_DATA directory containing the training data
EASYSOFT_SQL_COBOL_DATA directory containing COBOL text file to convert

EASYSOFT_SQL_COBOL_CATALOG empty directory where you will create a catalog
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Exercise Steps

1. Create a new catalog
Create a New Catalog on the server using the Easysoft Host Administrator CREATE
CATALOG command (see "Create a Catalog", page 9-2 for details).

For your convenience, an empty directory already exists, and a logical has been
created which points to this directory. At the _directory prompt use:
EASYSOFT_SQL_COBOL_CATALOG

Lest you forget, write the password that you use here:

2. Convert the COBOL definitions to Easysoft CSV

a) First set the default directory to be the one where the COBOL text file resides
$ SET DEF EASYSOFT_SQL_COBOL_DATA

b) Then view the contents of the COBOL file (it should look like the file on the
previous page)
$ TYPE COBOL.TXT

C) Next convert the COBOL definitions to Easysoft CSV.
$ @EASYSOFT_SQL_SYSTEM:COBOLCNV COBOL.TXT /OUT=COBOL.CSV

When prompted, enter the following
Database Nam&oBOL
Default Directory:EASYSOFT_SQL_DATA

This is where the
RMS data files reside

d) Finally look at the CSV - there is no user information.
$ TYPE COBOL.CSV

3. Import the CSV into the Easysoft catalog
Import the CSV into the Easysoft catalog on the server (see "Importing a Catalog",
page 9-5).

a) Start the Easysoft Host Administrator
$ RUN EASYOFT_SQL_ADMIN

b) Runthe IMPORT CSV command.
ADMIN> IMPORT CSV COBOL.CSV EASYSOFT_SQL_COBOL_CATALOG ADMIN

<pwd>

<pwd> is the password you used in step 1.
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&

&

4. Create a new data source

Create a new data source which uses the new catalog. Use the Microsoft ODBC
Administrator to obtain the Easysoft ODBC Setup dialog box (see module entitled
"Microsoft ODBC Administrator"” for full details). Enter the following information:

Data Source Nam&oBOL

Catalog:EEASYSOFT_SQL_COBOL_CATALOG

TransportREXEC

Server:mMoDI

Server Login Username and password: your trainee username and password as
shown on the front of your PC

Catalog LoginADMIN

Catalog Password: the password you used in step 1

5. Download the catalog into the PC Administrator

Download the catalog into the Easysoft PC Administrator (ensure you connect to the
COBOL data source, not the TRAINING DATA data source - they use different
catalogs).

(Refer to "Step 1. Download Easysoft Catalog" in the module entitled "Easysoft
Administration on the PC" for full details).

6. Modify definitions in the Easysoft PC Administrator

a) Using the Field Details dialog box, change the datatype of the
CURRENCY_RATE file from STRING to DATE. Don't forget to save the
change.

(Refer to "Step 3. Field Definitions" in the module entitled "Easysoft Administration
on the PC" for full details).

b) Add a new user - use a name and password of your choice.

User name: Password:

(Refer to "Step 7. User Definitions" in the module entitled "Easysoft
Administration on the PC" for full details).

c) Give the new user access rights to the database.

(Refer to "Step 8. Create Database Privileges" in the module entitled "Easysoft
Administration on the PC" for full details).
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7. Upload the catalog to the server
Upload the catalog to the server, then exit the Easysoft PC Administrator.

Note: Only the ADMIN user has write privileges to the catalog. Therefore you must
ensure that the data source uses the ADMIN user for the Catalog Login option.

(Refer to "Step 9. Upload Easysoft Catalog" in the module entitled "Easysoft

Administration on the PC" for full details).

8. Change the catalog password

a) Use the Catuser routine on the server to change the catalog password. Refer to
"Changing Catalog Passwords", page 9-3, for full details.

Write the new password here:

b) Update the data source to reflect this new password and then test the connection
(not necessary for the remainder of this exercise).

9. View the data

a) Run Easysql on the server to view the data (refer to "Easysql", page 9-7, for
details. You may wish to use this example query:
EASYSQL>SELECT * FROM COBOL_WORLD_DESTINATION;

b) You may also like to view the data using Easysoft Query for Windows on the PC
(or any other ODBC-compliant PC application).
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Review Answers

1. What exactly does the Easysoft COBOL Converter convert? And into what?
It converts File Definitions contained in the FD section of a COBOL file (it can also

convert definitions contained in a text file). These definitions are converted into the
equivalent CSV format which can be imported into the Easysoft catalog.

2. How can you create a catalog?

Use the CREATE CATALOG command in the Easysoft Host Administrator.

3. The catalog administrator's username is fixed. What is it?

ADMIN.

4. Can you change the catalog administrator's username and password? How?

Username cannot be changed.
Password can be changed using the Catuser routine

5. Ifthe OpenVMS password is changed, does the Easysoft system need to be told of
this?

Yes. The Server Login Password in the Easysoft ODBC Setup dialog box (accessed
using Microsoft ODBC Administrator on the PC) needs to be changed.

6. How can you access server data directly using SQL without going through ODBC?

Use the Easysql debug utility.
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10. RMS Training Data

This module describes the Easysoft Travel Company which is used as the basis of the
examples in this course. There is nothing to learn; the contents of this module are for
reference purposes when you do the practical exercises.

In this module you will see

& an overview of the training company
its overall structure
FDL descriptions of the RMS files

some of the data contained in the files

DUROCREOC I

CSV descriptions of the Easysoft catalog

Contents

Easysoft Travel Company 10-2
Description of RMS Data Files 10-3
SQL Tables 10-5

RMS Training Data 10-6
FDLs for RMS Files 10-12
CSV Description 10-21
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Easysoft Travel Company

WORLD_DESTINATION.DAT
links destinations to countries

SUPPLIER.DAT contains
information about the
holiday companies

Holiday
companies
supply
brochures

DESTINATION.DAT
contains list of all
possible destinations

A holiday is
defined as a
‘combination of
Brochure and
Destination

BROCHURE.DAT contains
information on holidays

Easysoft Travel
Compan
pany Destination
information contained
in invoice

Purchase Invoice is for
internal reference /
accounting purposes

Purchase Invoice

INVOICE.DAT contains
information on purchases
(from travel companies)
and sales (to customers)

Sales Invoice sen
Document currency

(always GBP) on header

Each line
corresponds 1o
a holiday - the

final product.

CURRENCY_MASTER.DAT
contains currency information

contains customer

CUSTOMER.DAT ¥ $
information £
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The example company that we use is a small independent travel agency which is based in
the city of Leeds.

Holidays are purchased from various tour operators, and these are then sold to the public.
This example focuses on the customers, suppliers, currencies and holidays that are bought
and sold. The diagram on the previous page indicates the overall structure of the system.

The first section of this module describes the RMS data files in conceptual terms, then the
SQL tables are described. The data for customers, suppliers, destinations and brochures is
then listed. The RMS files are then described in detail using FDLs. Finally, the Easysoft
CSV for the catalog is listed.

Description of RMS Data Files

This section describes the content of the RMS data files; a technical description of the
structure of these can be found in “FDLs for RMS Files” on page 10-12.

BROCHURE.DAT

This contains a list of all the brochures that are supplied by the holiday companies. Each
brochure has a unigue identifier - the brochure code. A brochure code has the following
structure: Binnn wheren represents a single digit.

CURRENCY_MASTER.DAT

This contains a list of all currencies available to the system. The records in the file contain
the following information: currency code, title, name of plural units, name of singular

units. Each currency has a unique identifier - the currency code which consists of three
characters e.g. USD, GBP.

Document Currency is an accounting term which refers to the unit of currency of a
document (e.g. sales invoice, purchase order). Sales and purchase invoices in the Easysoft
Travel Company have a field called Document Currency. In all cases, this contains the
value GBP (i.e. Pounds Sterling). This field has nothing to do with currency exchange
transactions that a customer may perform. The currency files has been included in the
system since they are a real-world example of files that have relatively few fields, and are
therefore convenient to use for many of the hands-on examples used in this training course.

CURRENCY_RATE.DAT

This file contains exchange rates with respect to Sterling.
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CUSTOMER.DAT

This contains a list of all customers. Each customer has a unique identifier - the customer
code. A customer code has the following structunen@n wheren represents a single
digit.

DESTINATION.DAT

This contains a list of all destinations known to the system. Each destination has a unique
identifier - the destination code. A destination code has the following structuren
wheren represents a single digit.

INVOICE.DAT

This contains information on all sales to customers and purchases from holiday companies.
Each sale or purchase is physically recorded on a Sales Invoice or a Purchase Invoice. The
information shown on these invoices is recorded in the INVOICE.DAT file. Each physical
invoice has a unigue identifier - the invoice number.

The invoice types are distinguished in the data file by a field called TYPE. Sales invoices
are identified by the value SINV and purchase invoices are identified by the value PINV.

Physically, invoices have one header line and one or more details lines (see “Notes” on
page 10-5). From the perspective of customers, the brochures contain all the information
necessary to purchase a holiday to a particular destination. However, from an internal
perspective, the holidays are defined on invoices; each detail line represents a holiday to a
particular destination.

SUPPLIER.DAT

This contains a list of all suppliers, their addresses and contact information. Each supplier
has a unique identifier - the supplier code. A supplier code has the following structure:
Snnnn wheren represents a single digit.

WORLD_DESTINATION.DAT

This contains a list of all destinations and the corresponding country code for each
destination (the country code is equivalent to the currency code in the
CURRENCY_MASTER file).
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SQL Tables

The SQL table structure that is defined is shown below.

SUPPLIER CUSTOMER

.

BROCHURE HEADER

CURRENCY_ CURRENCY_
MASTER RATE

DETAILS

WORLD_
DESTINATION

DESTINATION

The SQL tables map on to the RMS files as shown below.

Correspondences between RMS files and SQL tables
RMS FILE SQL TABLE
BROCHURE.DAT BROCHURE
CURRENCY_MASTER.DAT CURRENCY_MASTER
CURRENCY_RATE.DAT CURRENCY_RATE
CUSTOMER.DAT CUSTOMER
DESTINATION.DAT DESTINATION
INVOICE.DAT HEADER,

DETAILS
SUPPLIER.DAT SUPPLIER
WORLD_ DESTINATION.DAT WORLD_DESTINATION

Notes

If the LINE_NUMBER field in a record in the INVOICE.DAT file has the value 0, then it
appears in the HEADER table.

If the LINE_NUMBER field in a record in the INVOICE.DAT file has the value 1 or
greater, then it appears in the DETAIL table.
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RMS Training Data

List of Customers

CUSTOMER [NAME FORENAME [ITLE ADDRESS1 ADDRESS2 ADDRESS3 |TOWN COUNTY POSTCODE [TELEPHONE FAX COMMENTS
_CODE

C0001 Richardson Carolyn Miss | Raths Rygg &bouse Lane Hove Edge Brighouse ~ West Yorkshirg HD6 4JR| 01218asn Good customer
C0002 Kos John Mr Stone Cut Cottage Cluff Road Wakefield [West Yorkshire |WF119JF (01977 677899 USA every Xmas
C0003 Crummack Jason Mr 66 [Bogway Close Pontefract| West Yorkshire WF7 6HT 01977 782445

C0004 Welburn Caroline Miss |111 Altof Street Wakefield [West Yorkshire |WF5 2JH 01924 222088 Own apartment in TFS
C0005 Smith Guy Mr 33 Barley Road Wetherby  West Yorkshirg LS23 8PV 01937 566(132

C0006 Berlin Karl Mr Top Flat 32 Moore Croft Lant Leeds West Yorkshire |LS6 4BJ No phone
C0007 Gothard Keely Miss | 44 Park Road West Sherburn Leeds West Yorkshjire LS22 6JF 01977 688764

C0008 Naylor lan Mr 99 Bolton Lane Rochdale |Lancashire OL31 1NJ 01706 855606

C0009 Gorman Nick Mr 78 Triangle Walk Halifax West Yorkshire HX6 7GH 01422 8867P2

C0010 Unwalla Mike Mr 224 Spoony Lane Sheffield |West Yorkshire [S11 6BJ 0114 2997723 Long Haul customer
C0011 Smith Martin Mr 38 Watergate Way Hailsh Leeds West Yorkshire LS3 3BJ 011322600

C0012 Carter Michael Mr Flat49 The Calls Leeds West Yorkshire |LS1 7HH 01132221769

C0013 Gllard Simon Mr Fresh Fields Moor Road Halifax West Yorkshire HX2 6YH 01488700

C0014 Chan Tony Mr Walklane Lane Horsforth Leeds West Yorkshire |LS17YH 0113 5678999

C0015 Spencer Richard Mr 33 Mangham Lane Bradford West Yorkshire BD6 9NU 01274879

C0016 Beeby John Mr 3 Town Street Horsforth Leeds West Yorkshire |LS4 4DU 01132260089

C0017 Morley Mark Mr 1 Street Way ChapelTown Leeds West Yorkshirg LS6 1RT| 01132 867772

C0018 Jones Alison Miss |33 Church street Yeadon West Yorkshire |LS23 5TT 01132 659980

C0019 Cornwell Richard Mr 23 Bramston Lane Brighouge  West Yorkshire HD5 6RT 01484 722907

C0020 Crowther Louise Mrs 103 Bradford Road Bradford [ West Yorkshire 1BD9 9INU 01274 675589
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List of Brochures

DESCRIPTION

BROCHURE_CODE

SUPPLIER_CODE

DESCRIPTION

BROCHURE_CODE | SUPPLIER_CODE
B0O0O1 S0001
B0002 S0001
B0O003 S0001
B0004 S0001
B0O005 S0001
B0006 S0001
B0O007 S0001
B0008 S0001
B0O009 S0001
B0010 S0001
BOO11 S0001
B0012 S0001
B0O013 S0002
B0014 S0002
B0O015 S0002
B0016 S0002
B0O017 S0002
B0018 S0002
B0O019 S0002
B0020 S0002
B0021 S0002
B0022 S0002
B0023 S0002
B0024 S0003
B0025 S0003
B0026 S0003
B0027 S0003
B0028 S0004
B0029 S0004
B0030 S0004
B0O031 S0004
B0032 S0004
B0O033 S0004
B0034 S0004
B0O035 S0004
B0036 S0004
B0O037 S0004
B0038 S0004

Faraway Shores
Ski-ing

Young At Heart

Price Breakers

City Breaks

World Wide

Flight Only

A La Carte

Weddings In Paradise
All Inclusive

Summer Sun

Winter Sun

Airtours Summer Sun
Airtours Winter Sun
Airtours Far and Away
Weddings of Fantasy
All Inclusive

Airtours Flight Only
Airtours Florida
Airtours Cruises
Golden Years
Airtours Fly-Drive
Distant Dream

Dream Weddings
Cosmos Sandals
Cosmos Summer Sun
Cosmos Winter Sun
Kuoni World Wide
Australia &Newzealand
Caribbean & All Inclusive
Kuoni Switzerland
Kuoni Cruise & Stay
Kuoni Safaris

Maldive & Sri Lanka
Kuoni Weddings
Kuoni South America
Kuoni Three

America & Canada

B0039
B0040
B0041
B0042
B0043
B0044
B0045
B0046
B0047
B0048
B0049
B0050
BOO51
B0052
B0O053
B0054
B0O055
B0056
B0O057
B0058
B0O059
B0060
B0O061
B0062
B0063
B0064
B0O066
B0067
B0O068
B0069
B0070
B0071
B0072
B0073
B0074
B0075
BO076

S0004
S0005
S0005
S0005
S0005
S0005
S0005
S0005
S0005
S0006
S0006
S0006
S0006
S0006
S0007
S0007
S0007
S0007
S0007
S0008
S0008
S0008
S0008
S0009
S0010
S0010
S0010
S0010
S0011
S0011
S0012
S0012
S0012
S0012
S0013
S0013
S0013

Ski Switzerland
Cresta Cities

Cresta Rome

Cresta Italy

Cresta Ireland
Cresta France
Disneyland Paris
Cresta Eurostar
Golf In France
Beaches

Italian Cities

ltalian Lakes

ltalian Countryside
Italian Islands
Getaway Breaks
Christmas & New Year
Footloose

Mexico & USA W/Sun
Trek America

Live the Dream
Hawaii

Las Vegas
Tennessee
Destination New England
Fly-Drive

Coach Tours

Motor Homes

Hotels & Apartments
Bales Egypt

Bales WorldWide
Florida & Caribbean
Weddings

Fly-Drive

Flight Only

P&O Hovercraft
P&O Ferries

P&O Cruises
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List of Currencies

CURRENCY_CODE |TITLE ICURRENCY_CODE [TITLE CURRENCY_CODE TITLE

AED United Arab Emirate Dirhan GRD Greek Drachma NOK Norwegian Kroner
ALL Albanian Lek HKD Hong Kong Dollar NZD New Zealand Dollar
ATS Austrian Schilling HRK Croatian Kuna OMR Omani Rial

AUD Australian Dollar HUF Hungarian Forint PEN Peruvian Nuevo Sol
BDT Bangladeshi Taka IDR Indonesian Rupiah PHP Philippine Peso
BEF Belgian Franc IEP Irish Punt PLZ Polish Zloty

BGL Bulgarian Lev ILS Israeli New Shekel PTE Portuguese Escudo
BHD Bahraini Dinarling INR Indian Rupee PYG Paraguay Guarani

BIF Burundi Franc IRR Iranian Rial QAR Qatari Rial

BRL Brazilian Real ISK Iceland Krona ROL Romanian Leu

BWP Botswana Pula ITL ltalian Lire SAR Saudi Riyal

CAD Canadian Dollar JOD Jordian Dinar SBD Solomon Islands Dollar
CHF Swiss Franc JPY Japanese Yen SCR Seychelles Rupee
CLP Chilean Peso KES Kenyan Shilling SEK Swedish Krona

CNY Yuan (Chinese) Renminbi KRW Korean Won SGD Singapore Dollar
COP Colombian Peso KZT Kazakhstan Tenge SIT Slovenian Tolar

CSK Czech Koruna LBP Lebanese Pound SKK Slovak Koruna
CVE Cape Verde Escudo LKR Sri Lanka Rupee SUR Russian Rouble

CYP Cyprus Pound LSL Lesotho Loti SZL Swaziland Lilangeni
DEM German Mark LTL Lithuanian Lita THB Thai Bhat

DKK Danish Krone LVL Latvian Lat TRL Turkish Lire

DzZD Algerian Dinar MAD Moroccan Dirham TWD Taiwan Dollar

ECS Ecuador Sucre MRO Mauritanian Ouguiya UAK Ukraine Karbovanets
EEK Estonian Krone MTL Maltese Lira UGS Uganda Schilling

EGP Egyptian Pound MUR Mauritius Rupee uUsD US Dollar

ESP Spanish Peseta MWK Malawi Kwacha VEB Venezuelan Bolivar
FIM Finnish Markka MXP Mexican Peso VUV Vanuatu Vatu

FJD Fiji Dollar MYR Malaysian Ringgit XAF CFA Franc BEAC
FRF French Franc MZM Mozambique Metical XEU ECU

GBP British Pound NAD Namibian Dollar XPD Palladium

GHC Ghanaian Cedi NGN Nigerian Naira XQU South African Rand
GMD Gambian Dalasi NLG Dutch Guilder ZWD Zimbabwe Dollar
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List of Destinations

DESTINATION_CODE |DESCRIPTION DESTINATION_CODE DESCRIPTION DESTINATION_CODE DQESCRIPTION
D0001 London D0036 Brussels D0071 Vienna

D0002 Leeds D0037 Copenhagen D0072 Warsaw

D0003 Edinburgh D0038 Cork - Ireland D0073 Washington D.C.
D0004 Blackpool D0039 Dubai D0074 Daytona

D0005 Paris D0040 Dublin D0075 Orlando

D0006 Cannes D0041 Geneva (Switzerland) D0076 Tampa

D0007 Calais D0042 Granada D0077 Clearwater Bay
D0008 Bordeaux D0043 Guernsey D0078 Miami

D0009 Chamonix D0044 Helsinki (Finland) D0079 Las Vegas
D0010 Rome D0045 Istanbul D0080 Denver Colorado
D0011 San Remo D0046 Kusadasi (Turkey) D0081 Sierra Nevada
D0012 Venice D0047 The Algarve D0082 New Orleans
D0013 Sorrento D0048 Lisbon D0083 Cancun

D0014 Lake Como D0049 Lucerne D0084 Playa Dorada
D0015 Lake Magiore D0050 Lyon D0086 Montego Bay
D0016 Benidorm D0051 Madeira D0087 St Lucia

D0017 Barcelona D0052 Madrid D0088 England Harbour Antigua
D0018 Benalmedina D0053 Malta D0089 Honolulu

D0019 Torremolinos D0054 Marrakech (Morocco) D0090 Luxor

D0020 Andorra D0055 Milan D0091 Ari Atol (Maldives)
D0021 Magaluf D0056 Monte Carlo D0092 Phuket (Thailand)
D0022 Playa De Las Americas D0057 Montreal (Canada) D0093 Goa

D0023 Brighton D0058 Munich D0094 Columbo

D0024 Las Palmas D0059 New York D0095 Cairnes

D0025 Gibraltar D0060 Nice D0096 Sydney

D0026 Tunis D0061 Oslo (Norway) D0097 Aukland

D0027 Banjul (Gambia) D0062 Prague D0098 ijBe

D0028 Amsterdam D0063 Reykjavik (Iceland) D0099 Hong Kong

D0029 Athens D0064 Rio De Janeiro D0100 Grand Baie
D0030 Berlin D0065 Salamanca D0101 Mombassa

D0031 Bruges D0066 Salzburg D0102 Cape Town
D0032 Boston (USA) D0067 Seville D0103 Trinidad (CUBA)
D0033 Budapest (Hungary) D0068 Stockholm (Sweden) D0104 Bermuda
D0034 Chicago (USA) D0069 Toronto D0105 Paradise Island
D0035 Cologne (Germany) D0070 Toulouse D0106 Nerja
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List of Suppliers

SUPPLIER_|NAME ADDRESS1 ADDRESS2 ADDRESS3 TOWN COUNTY POSTCODE | PHONE FAX COMMENTS CONTACT_ [CONTACT_ |CONTACT_ |CONTACT_ [CONTZ
CODE NAME TITLE FORENAME [PHONE EXTEN
S0001 Thomson HolidaygGreater London [Hamstead Road London Greater London| WC1 7S[ 0990 502399 0990 5029490 10% commyssitins Co [Miss Sarah 500

Ltd House
S0002 Airtous Holidays |Wavell House Holcombe Roac Helmshore Lancashire BB4 4BN 01706 420000 (01706 250000 |Group discounts |Readshaw |Miss Jane 2344

Ltd
S0003 Cosmosair Plc Tourama House| 17 Homesddgle Bromley Kent BR2 9LX 0181 3131941 Suitcliffe Mr Mark

Road
S0004 Kuoni Travel 5 Exchange Stree Manchester Greater Manchest|M2 7HA 0161 8320667
S0005 Cresta Holidays Tabley Court Victoria Stre¢t Itinkham Cheshire WA14 1EZ {0161 9290000 | 0161 9280000 Smith Miss Justine
S0006 Majic of Italy 227 Shepherds London Greater London |WC6 7AS 0181 748 7575 Free Children
Bush Road
S0007 Best Western Vine House 143 London Kingston Upon |Surrey KT2 6NA 0181 5471515
Road Thames

S0008 Trek America 4 Waterperry Coui| Middleton Road| Banbury |Oxon Oxfordshire OX16 8QG
S0009 North American |[Suite 2000 11 Albion Streqt Leeds West Yorkshire| LS15ER 0113 2461466 0113 2440481

Travel Service
S0010 American Airlines | Trinity Square 23-9 Staines Hunslowe Middlesex TW3 3HE 0181 5779966

Holidays Ltd Road
S0011 Bales Tours Ltd Bales House Junction Rogd Dorking Surrey RH4 3HL 01306 88%991
S0012 Virgin Holidays The Galleria Ground Floor |Station Crawley West Sussex RH1 1IWW |01293 617181 Branson Mr Richard 01803

Ltd Road 291123
S0013 P&O Holidays 77 New Oxford London Greater London WC1 1PP 0171 8002222 Weekend offefs Casson Mrs Lindy

Street
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List of World Destinations

WORLD_ | DESTINATION_ | TITLE WORLD_ | DESTINATION_ | TITLE WORLD_ DESTINATION_ [TITLE
CODE CODE CODE CODE CODE CODE

AED D0039 United Arab Emirates FRF D0005 France MTL D0053 Malta
ATS D0066 Austria FRF D0006 France MUR D0100 Mauritius
ATS DO0071 Austria FRF D0007 France MXP D0083 Mexico
AUD D0095 Australia FRF D0008 France MXP D0084 Mexico
AUD D0096 Australia FRF D0009 France MYR D0091 Malaysia
AUD D0097 Australia FRF D0050 France NLG D0028 Dutchland
BEF D0031 Belgium FRF D0056 France NOK D0061 Norway
BEF D0036 Belgium FRF D0060 France PLZ D0072 Poland
BRL D0064 Brazil FRF D0070 France PTE D0047 Portugal
CAD D0057 Canada GBP D0001 Britain PTE D0048 Portugal
CAD D0069 Canada GBP D0002 Britain SEK D0068 Sweden
CHF D0041 Switzerland GBP D0003 Britain THB D0092 Thailand
CNY D0098 China GBP D0004 Britain TRL D0046 Turkey
CSK D0062 Czech GBP D0023 Britain UsD D0032 USA
DEM D0030 Germany GBP D0025 Britain UsD D0034 USA
DEM D0035 Germany GBP D0043 Britain UsD D0059 USA
DEM D0058 Germany GMD D0027 Gambia UsD D0073 USA
DKK D0037 Denmark GRD D0029 Greece UsD D0074 USA
EGP D0090 Egypt HKD D0099 Hong Kong UsD D0075 USA
ESP D0016 Spain HUF D0033 Hungary UsD D0076 USA
ESP D0017 Spain IEP D0038 Ireland UsD D0077 USA
ESP D0018 Spain IEP D0040 Ireland UsD D0078 USA
ESP D0019 Spain INR D0093 India UsD D0079 USA
ESP D0020 Spain ISK D0063 Iceland UsD D0080 USA
ESP D0021 Spain ITL D0010 Italy UsD D0081 USA
ESP D0022 Spain ITL D0011 Italy UsD D0082 USA
ESP D0024 Spain ITL D0012 Italy UsD D0086 USA
ESP D0025 Spain ITL D0013 Italy UsD D0087 USA
ESP D0042 Spain ITL D0014 Italy UsD D0088 USA
ESP DO0051 Spain ITL D0015 Italy UsD D0089 USA
ESP D0052 Spain ITL D0049 Italy UsD D0103 USA
ESP D0065 Spain ITL DO0055 Italy UsD D0104 USA
ESP D0067 Spain KES D0101 Kenya UsD D0105 USA
ESP D0106 Spain LKR D0094 Sri Lanka XQU D0102 South Africa
FIM D0044 Finland MAD D0054 Morocco
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FDLs for RMS Files

The RMS structure of the data files is shown using the FDLs for these files.

BROCHURE.FDL

TITLE "Brochure"

IDENT
SYSTEM

FILE

RECORD

AREA 0

AREA 1

AREA 2

KEY 0O

KEY 1

SOURCE

NAME
ORGANIZATION

CARRIAGE_CONTROL
FORMAT
SIZE

ALLOCATION
BEST_TRY_CONTIGUOUS
BUCKET_SIZE
EXTENSION

ALLOCATION
BEST_TRY_CONTIGUOUS
BUCKET_SIZE
EXTENSION

ALLOCATION
BEST_TRY_CONTIGUOUS
BUCKET_SIZE
EXTENSION

CHANGES
DATA_AREA
DATA_FILL

DATA_KEY_COMPRESSION

DUPLICATES
INDEX_AREA
INDEX_COMPRESSION
INDEX_FILL
LEVEL1_INDEX_AREA
NAME

PROLOG
SEGO_LENGTH
SEGO_POSITION

TYPE

CHANGES
DATA_AREA
DATA_FILL

DATA_KEY_COMPRESSION

DUPLICATES
INDEX_AREA
INDEX_COMPRESSION
INDEX_FILL

"22-MAY-1997 10:08:30 OpenVMS FDL Editor"

"OpenVMS"

"BROCHURE.DAT"
indexed

carriage_return
fixed

275

156

yes

3
39

yes

w W

21

yes

no
0
100

yes
DATA_RECORD_COMPRESSION yes

no
1

no
100

1

"BROCHURE_CODE"

3
10
0

string

yes

2
100

yes

yes
2

no
100
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LEVEL1_INDEX_AREA
NAME

SEGO_LENGTH
SEGO_POSITION
TYPE

CURRENCY_MASTER.FDL

TITLE
IDENT

SYSTEM
SOURCE

"CURRENCY_MASTER"

FILE
NAME
ORGANIZATION

RECORD
CARRIAGE_CONTROL
FORMAT
SIZE

AREA 0
ALLOCATION
BEST_TRY_CONTIGUOUS
BUCKET_SIZE
EXTENSION

AREA 1
ALLOCATION
BEST_TRY_CONTIGUOUS
BUCKET_SIZE
EXTENSION

KEY 0O
CHANGES
DATA_AREA
DATA_FILL
DATA_KEY_COMPRESSION

2
"SUPPLIER_CODE"
10

10

string

" 9-JUL-1997 15:03:42 OpenVMS FDL Editor"

"OpenVMS"

"DKA300:[TRAIN_RMS.DATA] CURRENCY_MASTER.DAT"

indexed

carriage_return
fixed
58

51
yes

3

12

6
yes

3

3

no
0
100
yes

DATA_RECORD_COMPRESSION yes

DUPLICATES
INDEX_AREA
INDEX_COMPRESSION
INDEX_FILL
LEVEL1_INDEX_AREA
NAME

PROLOG
SEGO_LENGTH
SEGO_POSITION

TYPE

CURRENCY_RATE.FDL

TITLE  "CURRENCY_RATE"
IDENT  "14-JUL-1997 11:25:22
SYSTEM
SOURCE
FILE
NAME
ORGANIZATION
RECORD
CARRIAGE_CONTROL
FORMAT
SIZE

no
1
no

100

1
"CURRENCY_CODE"
3
4
0
string

OpenVMS FDL Editor"

"OpenVMS"

"DKA300:[TRAIN_RM
indexed

carriage_return
fixed
23

S.DATA]JCURRENCY_RATE.DAT"
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AREA 0

AREA 1

KEY 0O

ALLOCATION 30
BEST_TRY_CONTIGUOUS yes
BUCKET_SIZE 3
EXTENSION 6
ALLOCATION 6
BEST_TRY_CONTIGUOUS yes
BUCKET_SIZE 3
EXTENSION 3
CHANGES no
DATA_AREA 0
DATA_FILL 100

DATA_KEY_COMPRESSION  yes
DATA_RECORD_COMPRESSION yes

DUPLICATES
INDEX_AREA
INDEX_COMPRESSION
INDEX_FILL
LEVEL1_INDEX_AREA
NAME

PROLOG
SEGO_LENGTH
SEGO_POSITION
SEG1_LENGTH
SEG1_POSITION
TYPE

CUSTOMER.FDL

TITLE
IDENT
SYSTEM

FILE

RECORD

AREA 0

AREA 1

KEY 0O

"CUSTOMER"

"29-MAY-1997 10:00:09
SOURCE

NAME
ORGANIZATION

CARRIAGE_CONTROL

no
1
no
100
1
"CURRENCY_CODE"
3
4 This is the modification

0
1 / that you made.

12
string

OpenVMS FDL Editor"
"OpenVMS"

"CUSTOMER.DAT"
indexed

carriage_return

FORMAT fixed
SIZE 379
ALLOCATION 303
BEST_TRY_CONTIGUOUS yes
BUCKET_SIZE 3
EXTENSION 75
ALLOCATION 3
BEST_TRY_CONTIGUOUS yes
BUCKET_SIZE 3
EXTENSION 3
CHANGES no
DATA_AREA 0
DATA_FILL 100

DATA_KEY_COMPRESSION  yes
DATA_RECORD_COMPRESSION yes

DUPLICATES
INDEX_AREA

INDEX_COMPRESSION

INDEX_FILL
LEVEL1_INDEX_AREA

no
1
no
100
1
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NAME

PROLOG
SEGO_LENGTH
SEGO_POSITION
TYPE

DESTINATION.FDL

TITLE  "DESTINATION"
IDENT  "28-MAY-1997 09:57:29

SYSTEM
SOURCE

FILE
NAME
ORGANIZATION

RECORD
CARRIAGE_CONTROL
FORMAT
SIZE

AREA 0
ALLOCATION
BEST_TRY_CONTIGUOUS
BUCKET_SIZE
EXTENSION

AREA 1
ALLOCATION
BEST_TRY_CONTIGUOUS
BUCKET_SIZE
EXTENSION

KEY 0O
CHANGES
DATA_AREA
DATA_FILL

DATA_KEY_COMPRESSION

"CUSTOMER_CODE"
3
10

0

string

OpenVMS FDL Editor"

"OpenVMS"

"DESTINATION.DAT"
indexed

carriage_return
fixed
60

42
yes

3

9

6
yes

3
3

no
0
100
yes

DATA_RECORD_COMPRESSION yes

DUPLICATES
INDEX_AREA
INDEX_COMPRESSION
INDEX_FILL
LEVEL1_INDEX_AREA
NAME

PROLOG
SEGO_LENGTH
SEGO_POSITION

TYPE

INVOICE.FDL

$ TYPE INVOICE.FDL
IDENT " 3-JUN-1997 11:44:22

SYSTEM
SOURCE

FILE
ALLOCATION
BEST_TRY_CONTIGUOUS
BUCKET_SIZE
CLUSTER_SIZE
CONTIGUOUS
EXTENSION
FILE_MONITORING
GLOBAL_BUFFER_COUNT

no
1
no

100

1
"DESTINATION_CODE"
3
10

0

string

OpenVMS ANALYZE/RMS_FILE Utility"

OpenVMS

135

yes
3
9

no
21
no

0
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NAME "DKA300:[TRAIN_RMS.DATA]INVOICE.DAT;2"
ORGANIZATION indexed
OWNER [CAROLYN]
PROTECTION (system:RWED, owner.RWED, group:RE, world:)

RECORD
BLOCK_SPAN yes
CARRIAGE_CONTROL carriage_return
FORMAT fixed
SIZE 101

AREA 0
ALLOCATION 81
BEST_TRY_CONTIGUOUS yes
BUCKET_SIZE 3
EXTENSION 21

AREA 1
ALLOCATION 9
BEST_TRY_CONTIGUOUS yes
BUCKET_SIZE 3
EXTENSION 3

AREA 2
ALLOCATION 45
BEST_TRY_CONTIGUOUS yes
BUCKET_SIZE 3
EXTENSION 15

KEY 0
CHANGES no

DATA_KEY_COMPRESSION  yes
DATA_RECORD_COMPRESSION yes

DATA_AREA 0
DATA_FILL 100
DUPLICATES no
INDEX_AREA 1
INDEX_COMPRESSION no
INDEX_FILL 100
LEVEL1_INDEX_AREA 1
NAME "INVOICE/LINE_NUMBER"
NULL_KEY no
PROLOG 3
SEGO_LENGTH 8
SEGO_POSITION 0
TYPE string
KEY 1
CHANGES yes
DATA_KEY_COMPRESSION no
DATA_AREA 2
DATA_FILL 100
DUPLICATES yes
INDEX_AREA 2
INDEX_COMPRESSION no
INDEX_FILL 100
LEVEL1_INDEX_AREA 2
NAME "INVOICE_TYPE"
NULL_KEY no
SEGO_LENGTH 4
SEGO_POSITION 8
TYPE string
KEY 2
CHANGES yes
DATA_KEY_COMPRESSION yes
DATA_AREA 2
DATA_FILL 100
DUPLICATES yes
INDEX_AREA 2
INDEX_COMPRESSION no
INDEX_FILL 100
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LEVEL1_INDEX_AREA 2

NAME "INVOICE_DATE"

NULL_KEY no

SEGO_LENGTH 11

SEGO_POSITION 12

TYPE string
ANALYSIS_OF _AREA 0

RECLAIMED_SPACE 0
ANALYSIS_OF AREA 1

RECLAIMED_SPACE 0
ANALYSIS_OF_AREA 2

RECLAIMED_SPACE 0
ANALYSIS_OF_KEY 0

DATA_FILL 5

DATA_KEY_COMPRESSION 18
DATA_RECORD_COMPRESSION 79

DATA_RECORD_COUNT 2
DATA_SPACE_OCCUPIED 3
DEPTH 1
INDEX_COMPRESSION 0
INDEX_FILL 1
INDEX_SPACE_OCCUPIED 3
LEVEL1_RECORD_COUNT 1
MEAN_DATA_LENGTH 101
MEAN_INDEX_LENGTH 10
ANALYSIS_OF_KEY 1
DATA_FILL 3
DATA_KEY_COMPRESSION 0
DATA_RECORD_COUNT 2
DATA_SPACE_OCCUPIED 3
DEPTH 1
DUPLICATES_PER_SIDR 1
INDEX_COMPRESSION 0
INDEX_FILL 1
INDEX_SPACE_OCCUPIED 3
LEVEL1_RECORD_COUNT 1
MEAN_DATA_LENGTH 16
MEAN_INDEX_LENGTH 6
ANALYSIS_OF_KEY 2
DATA_FILL 1
DATA_KEY_COMPRESSION 72
DATA_RECORD_COUNT 1
DATA_SPACE_OCCUPIED 3
DEPTH 1
DUPLICATES_PER_SIDR 1
INDEX_COMPRESSION 0
INDEX_FILL 2
INDEX_SPACE_OCCUPIED 3
LEVEL1_RECORD_COUNT 1
MEAN_DATA_LENGTH 15
MEAN_INDEX_LENGTH 13
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SUPPLIER.FDL
$ TYPE SUPPLIER.FDL

TITLE "SUPPLIER"
IDENT "28-MAY-1997 09:45:20 OpenVMS FDL Editor"
SYSTEM
SOURCE "OpenVMS"
FILE
NAME "SUPPLIER.DAT"
ORGANIZATION indexed
RECORD
CARRIAGE_CONTROL carriage_return
FORMAT fixed
SIZE 409
AREA 0
ALLOCATION 240
BEST_TRY_CONTIGUOUS yes
BUCKET_SIZE 6
EXTENSION 60
AREA 1
ALLOCATION 12
BEST_TRY_CONTIGUOUS yes
BUCKET_SIZE 6
EXTENSION 6
AREA 2
ALLOCATION 87
BEST_TRY_CONTIGUOUS yes
BUCKET_SIZE 3
EXTENSION 27
KEY O
CHANGES no
DATA_AREA 0
DATA_FILL 100
DATA_KEY_COMPRESSION yes
DATA_RECORD_COMPRESSION yes
DUPLICATES no
INDEX_AREA 1
INDEX_COMPRESSION no
INDEX_FILL 100
LEVEL1_INDEX_AREA 1
NAME "SUPPLIER_CODE"
PROLOG 3
SEGO_LENGTH 10
SEGO_POSITION 0
TYPE string
KEY 1
CHANGES yes
DATA_AREA 2
DATA_FILL 100
DATA_KEY_COMPRESSION yes
DUPLICATES yes
INDEX_AREA 2
INDEX_COMPRESSION no
INDEX_FILL 100
LEVEL1_INDEX_AREA 2
NAME "NAME"
SEGO_LENGTH 40
SEGO_POSITION 10
TYPE string
KEY 2
CHANGES yes
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KEY 3

DATA_AREA
DATA_FILL
DATA_KEY_COMPRESSION
DUPLICATES
INDEX_AREA
INDEX_COMPRESSION
INDEX_FILL
LEVEL1_INDEX_AREA
NAME

SEGO_LENGTH
SEGO_POSITION

TYPE

CHANGES
DATA_AREA
DATA_FILL
DATA_KEY_COMPRESSION
DUPLICATES
INDEX_AREA
INDEX_COMPRESSION
INDEX_FILL
LEVEL1_INDEX_AREA
NAME

SEGO_LENGTH
SEGO_POSITION

TYPE

2
100
yes
yes
2
no
100
2
"TOWN"
30
200
string

yes
2
100
yes
yes
2
no
100
2
"POSTCODE"
20
260
string

WORLD_DESTINATION.FDL
$ TYPE WORLD_DESTINATION.FDL

TITLE
IDENT
SYSTEM

FILE

"easysoft_sql_data:world_destination.dat"

RECORD

AREA 0

AREA 1

AREA 2

KEY 0O

"world_destination"

"21-AUG-1997 16:38:09 OpenVMS FDL Editor"

SOURCE

NAME
ORGANIZATION

CARRIAGE_CONTROL
FORMAT
SIZE

ALLOCATION
BEST_TRY_CONTIGUOUS
BUCKET_SIZE
EXTENSION

ALLOCATION
BEST_TRY_CONTIGUOUS
BUCKET_SIZE
EXTENSION

ALLOCATION
BEST_TRY_CONTIGUOUS
BUCKET_SIZE
EXTENSION

CHANGES

DATA_AREA

DATA_FILL
DATA_KEY_COMPRESSION

"OpenVMS"

indexed

carriage_return
fixed
43

42
yes

3

9

6
yes

3
3

24
yes

3

9

no
0
100
yes
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DATA_RECORD_COMPRESSION yes

DUPLICATES no
INDEX_AREA 1
INDEX_COMPRESSION no
INDEX_FILL 100
LEVEL1_INDEX_AREA 1
NAME "world_Destination"
PROLOG 3
SEGO_LENGTH 13
SEGO_POSITION 0
TYPE string
KEY 1
CHANGES no
DATA_AREA 2
DATA_FILL 100
DATA_KEY_COMPRESSION yes
DUPLICATES yes
INDEX_AREA 2
INDEX_COMPRESSION no
INDEX_FILL 100
LEVEL1_INDEX_AREA 2
NAME "destination”
SEGO_LENGTH 10
SEGO_POSITION 3
TYPE string
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CSV Description

This section shows the CSV for the objects (e.qg. files, fields, users) in the catalog. For ease of
reading, this has been split into sections for each of the objects and the field names are shown at
the start of each section. The sections are presented in the order that the CSV definitions appear.

File Definitions

The file definitions consist of the following fields:
"FILE","<File Name>", "<File Organisation>", "<Record Type>", <Record Size>

"FILE","BROCHURE","INDEXED","FIXED",275
"FILE","CURRENCY_MASTER","INDEXED","FIXED",58
"FILE","CURRENCY_RATE","INDEXED","FIXED",23

"FILE","CUSTOMER","INDEXED","FIXED",379

"FILE","DESTINATION","INDEXED","FIXED",60

"FILE","DETAILS","INDEXED","FIXED",101

"FILE","HEADER","INDEXED","FIXED",101

"FILE","SUPPLIER","INDEXED","FIXED",409
"FILE","WORLD_DESTINATION","INDEXED","FIXED",43"FILE","BROCHURE","INDEXED","FIXED",2
75

Field Definitions

The field definitions consist of the following fields:
"FIELD", "<File Name>" , "<Field Name>", "<Data Type>", <Offset> , <Length> ,
<Precision>, <Scale> , <Encrypted> , "<Date Format>", "<Default>"

Note: <Date Format> is only used for ASCII Dates/Times.

"FIELD","BROCHURE","BROCHURE_CODE","STRING",0,10,10,0,0,",""
"FIELD","BROCHURE","SUPPLIER_CODE","STRING",10,10,10,0,0,",""
"FIELD","BROCHURE","DESCRIPTION","STRING",20,254,254,0,0,"","™"
"FIELD","CURRENCY_MASTER","CURRENCY_CODE","STRING",0,4,8,0,0,"",""
"FIELD","CURRENCY_MASTER","TITLE","STRING",4,30,30,0,0,",""
"FIELD","CURRENCY_MASTER","UNITS_PLURAL","STRING",34,12,12,0,0,",""
"FIELD","CURRENCY_MASTER","UNITS_SINGULAR","STRING",46,12,12,0,0,"","™"
"FIELD","CURRENCY_RATE","CURRENCY_CODE","STRING",0,4,4,0,0,",""
"FIELD","CURRENCY_RATE","CURRENCY_RATE","DOUBLE",4,8,15,0,0,","™"
"FIELD","CURRENCY_RATE","CURRENCY_DATE","DATE",12,11,11,0,0,"DD-MMM-YYYY","01-JAN-
1997"

"FIELD","CUSTOMER","CUSTOMER_CODE","STRING",0,10,10,0,0,",""
"FIELD","CUSTOMER","NAME","STRING",10,30,30,0,0,"",""
"FIELD","CUSTOMER","FORENAME","STRING",40,30,30,0,0,",""
"FIELD","CUSTOMER","TITLE","STRING",70,4,4,0,0,"",""
"FIELD","CUSTOMER","ADDRESS1","STRING",74,50,50,0,0,"",""
"FIELD","CUSTOMER","ADDRESS2","STRING",124,50,50,0,0,",""
"FIELD","CUSTOMER","ADDRESS3","STRING",174,50,50,0,0,",""
"FIELD","CUSTOMER","TOWN","STRING",224,30,30,0,0,",""
"FIELD","CUSTOMER","COUNTY","STRING",254,30,30,0,0,",""
"FIELD","CUSTOMER","POSTCODE","STRING",284,15,15,0,0,",""
"FIELD","CUSTOMER","TELEPHONE","STRING",299,15,15,0,0,"",""
"FIELD","CUSTOMER","FAX","STRING",314,15,15,0,0,",""
"FIELD","CUSTOMER","COMMENTS","STRING",329,50,50,0,0,"",""
"FIELD","DESTINATION","DESTINATION_CODE","STRING",0,10,10,0,0,",""
"FIELD","DESTINATION","DESCRIPTION","STRING",10,50,50,0,0,",""
"FIELD","DETAILS","INVOICE_NUMBER","INTEGER4",0,4,10,0,0,","™"
"FIELD","DETAILS","LINE_NUMBER","INTEGER4",4,4,10,0,0,"",""
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"FIELD","DETAILS","FILLER","STRING",8,15,15,0,0,"",""
"FIELD","DETAILS","BROCHURE_CODE","STRING",23,10,10,0,0,",""
"FIELD","DETAILS","DESTINATION_CODE","STRING",33,10,10,0,0,"",""
"FIELD","DETAILS","DESCRIPTION","STRING",43,50,50,0,0,"",""
"FIELD","DETAILS","VALUE","DOUBLE",93,8,15,0,0,"",""
"FIELD","HEADER","INVOICE_NUMBER","INTEGER4",0,4,10,0,0,"",""
"FIELD","HEADER","LINE_NUMBER","INTEGER4",4,4,10,0,0,"",""
"FIELD","HEADER","INVOICE_TYPE","STRING",8,4,4,0,0,"",""
"FIELD","HEADER","INVOICE_DATE","DATE",12,11,11,0,0,"DD-MMM-YYYY",""
"FIELD","HEADER","INVOICE_VALUE","DOUBLE",23,8,15,0,0,"",""
"FIELD","HEADER","CODE","STRING",31,10,10,0,0,",""
"FIELD","HEADER","CURRENCY","STRING",41,4,4,0,0,"",""
"FIELD","SUPPLIER","SUPPLIER_CODE","STRING",0,10,10,0,0,",""
"FIELD","SUPPLIER","NAME","STRING",10,40,40,0,0,",""
"FIELD","SUPPLIER","ADDRESS1","STRING",50,50,50,0,0,"",""
"FIELD","SUPPLIER","ADDRESS2","STRING",100,50,50,0,0,"",""
"FIELD","SUPPLIER","ADDRESS3","STRING",150,50,50,0,0,"",""
"FIELD","SUPPLIER","TOWN","STRING",200,30,30,0,0,",""
"FIELD","SUPPLIER","COUNTY","STRING",230,30,30,0,0,"",""
"FIELD","SUPPLIER","POSTCODE","STRING",260,20,20,0,0,"",""
"FIELD","SUPPLIER","PHONE","STRING",280,15,15,0,0,"","™"
"FIELD","SUPPLIER","FAX","STRING",295,15,15,0,0,"",""
"FIELD","SUPPLIER","COMMENTS","STRING",310,15,15,0,0,"™,"™"
"FIELD","SUPPLIER","CONTACT_NAME","STRING",325,30,30,0,0,","™"
"FIELD","SUPPLIER","CONTACT_TITLE","STRING",355,4,4,0,0,"",""
"FIELD","SUPPLIER","CONTACT_FORENAME","STRING",359,30,30,0,0,"",""
"FIELD","SUPPLIER","CONTACT_PHONE","STRING",389,15,15,0,0,",""
"FIELD","SUPPLIER","CONTACT_EXTENSION","STRING",404,5,5,0,0,"",""
"FIELD","WORLD_DESTINATION","WORLD_CODE","STRING",0,3,3,0,0,"","™"
"FIELD","WORLD_DESTINATION","DESTINATION_CODE","STRING",3,10,10,0,0,",""
"FIELD","WORLD_DESTINATION","TITLE","STRING",13,30,30,0,0,",""

Database Definitions

The database definitions consist of the following fields:
"DB", "<Database Name>" , "<Default Directory>", "<Driver Name>", "<Connect String>"

"DB","TRAINING","EASYSOFT_SQL_DATA","VAX-RMS",""

Table Definitions

The table definitions consist of the following fields:
"TABLE", "<Database Name>", "<Table Name>" , "<Table Type>", "<File Name>" ,
"<File Specification>" , "<Criteria>"

"TABLE","TRAINING","BROCHURE","TABLE","BROCHURE","BROCHURE.DAT",""
"TABLE","TRAINING","CURRENCY_MASTER","TABLE","CURRENCY_MASTER","CURRENCY_MAST
ER.DAT","™
"TABLE","TRAINING","CURRENCY_RATE","TABLE","CURRENCY_RATE","CURRENCY_RATE.DAT
"TABLE","TRAINING","CUSTOMER","TABLE","CUSTOMER","CUSTOMER.DAT",""
"TABLE","TRAINING","DESTINATION","TABLE","DESTINATION","DESTINATION.DAT",""
"TABLE","TRAINING","DETAILS","TABLE","DETAILS","INVOICE.DAT","TRAINING_DETAIL
S.LINE_NUMBER>0"
"TABLE","TRAINING","HEADER","TABLE","HEADER","INVOICE.DAT","TRAINING_HEADER.L
INE_NUMBER=0"
"TABLE","TRAINING","SUPPLIER","TABLE","SUPPLIER","SUPPLIER.DAT",""
"TABLE","TRAINING","WORLD_DESTINATION","TABLE","WORLD_DESTINATION","WORLD_DES
TINATION.DAT",™
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Column Definitions

The column definitions consist of the following fields:
"COLUMN", "<Database Name>", "<Table Name>", "<Column Name>" , "<Field Name"> ,
"<SQL Data Type>", <Length> , <Updatable> , <Visible> , "<Default Value>"

"COLUMN","TRAINING","BROCHURE","BROCHURE_CODE","BROCHURE_CODE","VARCHAR",10,1,1,™
"COLUMN","TRAINING","BROCHURE","SUPPLIER_CODE","SUPPLIER_CODE","VARCHAR",10,1,1,"
"COLUMN","TRAINING","BROCHURE","DESCRIPTION","DESCRIPTION","VARCHAR",254,1,1,"
"COLUMN","TRAINING","CURRENCY_MASTER","CURRENCY_CODE","CURRENCY_CODE","VARCHAR",8,1,
7m

"COLUMN","TRAINING","CURRENCY_MASTER","TITLE","TITLE","VARCHAR",30,1,1,""
"COLUMN","TRAINING","CURRENCY_MASTER","UNITS_PLURAL","UNITS_PLURAL","VARCHAR",12,1,1
:'COLUMN","TRAI NING","CURRENCY_MASTER","UNITS_SINGULAR","UNITS_SINGULAR","VARCHAR",12
1.1m
"COLUMN","TRAINING","CURRENCY_RATE","CURRENCY_CODE","CURRENCY_CODE","VARCHAR",4,1,1,

"COLUMN","TRAINING","CURRENCY_RATE","CURRENCY_RATE","CURRENCY_RATE","DOUBLE",8,1,1,"
"COLUMN","TRAINING","CURRENCY_RATE","CURRENCY_DATE","CURRENCY_DATE","DATE",6,1,1,"
"COLUMN","TRAINING","CUSTOMER","CUSTOMER_CODE","CUSTOMER_CODE","VARCHAR",10,1,1,""
"COLUMN","TRAINING","CUSTOMER","NAME","NAME","VARCHAR",30,1,1,""
"COLUMN","TRAINING","CUSTOMER","FORENAME","FORENAME","VARCHAR",30,1,1,""
"COLUMN","TRAINING","CUSTOMER","TITLE","TITLE","VARCHAR",4,1,1,™
"COLUMN","TRAINING","CUSTOMER","ADDRESS1","ADDRESS1","VARCHAR",50,1,1,™
"COLUMN","TRAINING","CUSTOMER","ADDRESS2","ADDRESS?2","VARCHAR",50,1,1,™
"COLUMN","TRAINING","CUSTOMER","ADDRESS3","ADDRESS3","VARCHAR",50,1,1,™
"COLUMN","TRAINING","CUSTOMER","TOWN","TOWN","VARCHAR",30,1,1,""
"COLUMN","TRAINING","CUSTOMER","COUNTY","COUNTY","VARCHAR",30,1,1,"
"COLUMN","TRAINING","CUSTOMER","POSTCODE","POSTCODE","VARCHAR",15,1,1,"
"COLUMN","TRAINING","CUSTOMER","TELEPHONE","TELEPHONE","VARCHAR",15,1,1,""
"COLUMN","TRAINING","CUSTOMER","FAX","FAX","VARCHAR",15,1,1,™"
"COLUMN","TRAINING","CUSTOMER","COMMENTS","COMMENTS","VARCHAR",50,1,1,™
"COLUMN","TRAINING","DESTINATION","DESTINATION_CODE","DESTINATION_CODE","VARCHAR",10
,1,1,™

"COLUMN","TRAINING","DESTINATION","DESCRIPTION","DESCRIPTION","VARCHAR",50,1,1,™
"COLUMN","TRAINING","DETAILS","INVOICE_NUMBER","INVOICE_NUMBER","INTEGER",4,1,1,™"
"COLUMN","TRAINING","DETAILS","LINE_NUMBER","LINE_NUMBER","INTEGER",4,1,1,"
"COLUMN","TRAINING","DETAILS","BROCHURE_CODE","BROCHURE_CODE","VARCHAR",10,1,1,"
"COLUMN","TRAINING","DETAILS","DESTINATION_CODE","DESTINATION_CODE","VARCHAR",10,1,1
"COLUMN","TRAINING","DETAILS","DESCRIPTION","DESCRIPTION","VARCHAR",SO,l,l,""
"COLUMN","TRAINING","DETAILS","VALUE","VALUE","DOUBLE",8,1,1,""
"COLUMN","TRAINING","HEADER","INVOICE_NUMBER","INVOICE_NUMBER","INTEGER",4,1,1,""
"COLUMN","TRAINING","HEADER","LINE_NUMBER","LINE_NUMBER","INTEGER",4,1,1,""
"COLUMN","TRAINING","HEADER","INVOICE_TYPE","INVOICE_TYPE","VARCHAR",4,1,1,""
"COLUMN","TRAINING","HEADER","INVOICE_DATE","INVOICE_DATE","DATE",6,1,1,"
"COLUMN","TRAINING","HEADER","INVOICE_VALUE","INVOICE_VALUE","DOUBLE",8,1,1,™"
"COLUMN","TRAINING","HEADER","CODE","CODE","VARCHAR",10,1,1,™
"COLUMN","TRAINING","HEADER","CURRENCY","CURRENCY","VARCHAR",4,1,1,"™"
"COLUMN","TRAINING","SUPPLIER","SUPPLIER_CODE","SUPPLIER_CODE","VARCHAR",10,1,1,""
"COLUMN","TRAINING","SUPPLIER","NAME","NAME","VARCHAR",40,1,1,™
"COLUMN","TRAINING","SUPPLIER","ADDRESS1","ADDRESS1","VARCHAR",50,1,1,"
"COLUMN","TRAINING","SUPPLIER","ADDRESS2","ADDRESS2","VARCHAR",50,1,1,"
"COLUMN","TRAINING","SUPPLIER","ADDRESS3","ADDRESS3","VARCHAR",50,1,1,"
"COLUMN","TRAINING","SUPPLIER","TOWN","TOWN","VARCHAR",30,1,1,"
"COLUMN","TRAINING","SUPPLIER","COUNTY","COUNTY","VARCHAR",30,1,1,"
"COLUMN","TRAINING","SUPPLIER","POSTCODE","POSTCODE","VARCHAR",20,1,1,"
"COLUMN","TRAINING","SUPPLIER","PHONE","PHONE","VARCHAR",15,1,1,""
"COLUMN","TRAINING","SUPPLIER","FAX","FAX","VARCHAR",15,1,1,™"
"COLUMN","TRAINING","SUPPLIER","COMMENTS","COMMENTS","VARCHAR",15,1,1,™
"COLUMN","TRAINING","SUPPLIER","CONTACT_NAME","CONTACT_NAME","VARCHAR",30,1,1,™
"COLUMN","TRAINING","SUPPLIER","CONTACT_TITLE","CONTACT_TITLE","VARCHAR",4,1,1,"™
"COLUMN","TRAINING","SUPPLIER","CONTACT_FORENAME","CONTACT_FORENAME","VARCHAR",30,1,
7m
"COLUMN","TRAINING","SUPPLIER","CONTACT_PHONE","CONTACT_PHONE","VARCHAR",15,1,1,™
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"COLUMN","TRAINING","SUPPLIER","CONTACT_EXTENSION","CONTACT_EXTENSION","VARCHAR",5,1
ERC
"COLUMN","TRAINING","WORLD_DESTINATION","WORLD_CODE","WORLD_CODE","VARCHAR",3,1,1,"
"COLUMN","TRAINING","WORLD_DESTINATION","DESTINATION_CODE","DESTINATION_CODE","VARCH
AR",10,1,1,"™

"COLUMN","TRAINING","WORLD_DESTINATION","TITLE","TITLE","VARCHAR",30,1,1,"

User Definitions

The user definitions consist of the following fields:
"USER", "<User Name>" , "<Password>"

Note: The password field is not written on exports.

"USER" "TRAINEEN" "™

Database Privilege Definitions

The database privilege definitions consist of the following fields:
"DBPRV", "<User Name>", "<Database Name>", "<Database Username>" , "<Database Password>" ,
<Allow Select>, <Allow Insert>, <Allow Update> , <Allow Delete> , "<Security Level>"

"DBPRV","ADMIN","TRAINING",","",1,1,1,1,"DATABASE"
"DBPRV","TRAINEE1","TRAINING",","",1,1,1,1,"DATABASE"

Table Privileges Definitions

Table Privilege definitions consist of the following fields:
"TBLPRV", "<Database Username>", "<Database Name>" , "<Database Password>", "<Table Name>"
, <Allow Select> , <Allow Insert> , <Allow Update> , <Allow Delete>

There are no definitions for the TRAINEEN user.
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11. RMS Exercises

In this module you will use Easysoft ODBC for RMS in conjunction with ODBC-
compliant applications to retrieve and upload data to RMS files on the server.

Contents

General Information 11-2
Tips and Reminders 11-2
Task 1 : Produce a list of all Suppliers 114
Task 2 : Produce a List of Supplier Names 11-5
Task 3 : Produce a directory of all Suppliers 11-6
Task 4 : Produce a directory of Virgin Holidays Ltd (S0012) 11-7
Task 5 : Produce a list of addresses of the Suppliers in London 11-9
Task 6 : List all Spanish Destinations 11-10
Task 7 : List CUSTOMERS with the name Smith or Jones 11-11
Task 8 : List the Brochures and the Suppliers they belong to 11-13
Task 9 : List all brochures for Thomson Holidays Ltd 11-15
Task 10 : List existing currencies and currency rates 11-17
Task 11 : Find the currency used in Cancun 11-21
Task 12 : How many customers are there? 11-23
Task 13 : Update the CUSTOMER file 11-24
Task 14 : Insert a New Supplier Record 11-25
Task 15 : Delete a Supplier record 11-26
Task 16 : Find the Holiday company we have spent the most money with _ 11-27
Task 17 : Find the most popular holiday destination 11-30
Task 18 : Prepare a report to show the Total Profits 11-32
Task 19 : Prepare a letter to all Clients who spent over £5000.00 in May _ 11-34
Task 20 : Produce a Purchase Invoice form 11-36
Task 21 : Insert data into an RMS file from local Access Tables 11-42

training-exercises.doc

easysoii



Module 11. RMS Exercises, page 11-2

General Information

The purpose of the exercises (also called tasks) is to show you an easy way to retrieve and
update RMS data. We do not concern ourselves with the manipulation and formatting of
data. Inthese exercises, you will use a combination of Microsoft Excel, Microsoft Access
and Microsoft Word Mail Merge to connect to the "Training Data" data source which you
previously set up. Unless otherwise stated, the steps listed are based on Microsoft Excel,
but they are easily applicable to Microsoft Access.

All of the exercises follow the same format; they have been designed to introduce you
quickly to the concepts of using Easysoft ODBC for RMS. Each task contains a series of
steps followed by the results expected. In cases where many rows are returned, then only a
fragment of the result is shown. As you progress further you should try to use the steps
less and less. Also, where appropriate, there are additional exercises which can be used to
take the tasks further.

Tips and Reminders

The best approach to solving the exercises is KISS (Keep it Simple,

Sweetie). %

The table on the next page gives you a few reminders and hints for Excel/Query and
Access.
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@ Microsoft Excel/Query

E@ Microsoft Access

Wildcard in
gueries

% represents zero or more characters.
__represents any single alphabetic charact

* represents zero or more characters.
2f2 represents any single alphabetic charact

Change
column
heading

To make a report more comprehensible, yo
can change the names of columns that are
returned to the spreadsheet when they are
clear. To do this, double click on the colum
heading within Query and type the new
column name.

nutading. Separate the two names with a
ncolon i.e.

<column name>:<field name>

uin Query design mode, prefix the field name
with the name that is to appear as the column

Allow update
of records

You cannot update data directly using Exce
(it is possible with the use of a macro).
However, since Excel uses Microsoft Quer
to access the data, you can upload data frg
Query, provided you have not returned to
Excel.

To allow updates, sele&ecords Allow
Editing in Query.

IUse thelink Tables... option (rather than
Import). A connection is made to the data
yfiles, and the data can be updated directly.

mn Query mode, us®uery, Update

Record
update/
delete/insert

If a record is inserted, deleted or updated,
then Query re-reads the entire file, which ¢
be a slow process.

If a record is inserted, deleted or updated,

hthen Access does not re-read the entire file|

Selecting In Microsoft Query, to add a column to the | To add a column to the Design Grid from a

columns Data Pane from a table which is in the Tablgable, you can either highlight the column apd
Pane, you can either highlight the column andrag it into the Data Pane, or you can double-
drag it into the Data Pane, or you can doubjelick on the column.
click on the column.

Connect to Each time that you return data to Excel from-

data source | Query or each time you change a query,

Excel reconnects to the data source.

Optimisation | Query automatically executes the tables witlccess executes the tables with in the FRQM
in the FROM clause in alphabetical order, | clause in the order in which they are added|to
this can affect the optimisation of your querythe query. This can affect the optimisation pf

your query.

In Query mode, us®uery, SQL Specific,

Pass-Throughto execute SQL directly.
View SQL | view, SQL or click the|$8L] button. In query modeView, SQL

View indexes

Not applicable.

From the tableView, Table Design,then
View, Indexes

From the database: select table, clivgsign,
thenView, Indexes

Other notes

To use the COUNT(*) function th8how
Totals option needs to be selected.
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Task 1 : Produce a list of all Suppliers

Step One | Add the SUPPLIER table to the query
Step Two To select all the columns in the table, highlight the asterisk (*) and driag
it into the Data Pane (or double-click on the column)

Result Set
__[SUPPLIER_cCO] NAME | ADDRESS1 [ ADDRESS2 | ADDRESS2 | TOWN [ |
L Thomson Holidays Ltd | Greater London House | Hamstead Road London Greate
.| 50002 Airouz Holidays Ltd ‘whavel House Holcombe Foad Helmshare Lancas
L | 50003 Cosmozair Plo Tourama House 17 Homesdale Road Bromley Kent
. |50004 Kuoni Travel 5 Exchange Street tanchester Greate
| 50005 Cresta Holidays Tabley Court ‘Wictoria Street Altincham Cheszhi
.| 50008 ajic of [taly 227 Shepherds Bush Rc London Greate
.| 50007 Best western Wine House 143 London Road Kingston Upon Thames | Surrey
_|s0002 Trek America 4w aterperry Court Middleton Road Banbury O=on Oxford:
_|50009 Morth &menican Travel 5 Suite 2000 11 Albion Street Leeds ety
_|s000 American Airlines Holiday Trinity S quare 23-9 Staines Road Hunglowe Middle:
_|s0011 Bales Tours Ltd Bales House Junction Road Darking Surray
_|somz2 “irgin Holidays Ltd The Galleria Ground Floor Station Road Crawley et £
_|s0013 PO Holidays 77 Mew Oxford Street London Greate

s

SOL Statement:

BELECT TRAINING_SUPFLIER SUPPLIER_CODE,
TRAIMING_SUPPLIER.NAME,
TRAIMING_SUPPLIER.ADDRESST,
TRAIMING_SUPPLIER.ADDRESS2,
TRAIMING_SUPPLIER.ADDRESS3,
TRAIMING_SUPPLIER. TOWN,
TRAIMING_SUPPLIER.COUNTY,
TRAIMING_SUPPLIER.POSTCODE,
TRAIMING_SUPPLIER.PHOME, TRAINIMG_SUPPLIER FAx,

Cancel

=

Notice how Excel has listed all of the columns.
The SQL could also be written as follows:

SELECT * FROM TRAINING_SUPPLIER
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Task 2 : Produce a List of Supplier

Names

Note: The result should contain the columns , SUPPLIER_CODE, NAME.

Step One Add the SUPPLIER table to the query
Step Two Turn off Auto Query
Step Three | Add the SUPPLIER_CODE column to the query
Step Four | Add the NAME column to the query
Step Six Click Run Query
Result Set
SUPPLIER_CODE | NAME | 3|
_ {5000 Thomzon Holidays Ltd
{50002 Airtous Holidaps Ltd
__|50003 Cosmosair Pl
__|50004 Fuoni Travel
{50005 Cresta Holidays
| 50006 Maijic of Italy
__ | 50007 Best Westem
__|5000g Trek America
{50003 Marth American Travel Service
__ {5000 Amernican Ailines Holidaps Ltd
_|500m Bales Tours Lid
__|soma2 Wirgit Holidaps Ltd
_ 150013 P00 Holidays
Y
SOL Statement:

TRAIMING_SUPPLIER.MAME

ak.
EELECT TRAINING_SUPPLIER.SUPFLIER_CODE, ﬂ
FROM TRAIMING_SUPPLIER TRAIMING_SUPPLIER

Cancel
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Task 3 : Produce a directory of all
Suppliers

Note: A directory includes the supplier code, name and telephone number.

Step One Add the SUPPLIER table to the query

Step Two Turn off Auto Query

Step Three | Add the SUPPLIER_CODE column to the query

Step Four | Add the NAME and PHONE columns into the query

Step Five Click Run Query
Result Set

SUPPLIER_CODE | NAME | PHOME
[ (5000 Thamzon Holidays Ltd 0330 s
__| 50002 Airtous Holidays Ltd 071706 420000
| 5000z Cosmosair Plc e e
__| 50004 Kuoni Travel 0761 8320667
__ 50005 Cresta Holidays 0161 9290000
_ | 50008 M aiic: of Italy 0781 748 7575
__| 50007 Best westem 0181 5471515
L |50002 Trek America
L |50003 Morth American Travel Service 0113 2461466
__|50ma American Ailines Holidays Ltd &1 5773366
_|50011 Bales Tours Ltd 071306 885391
__|so0mz Wirgin Holidays Ltd 01293 F17181
__lsoma P50 Holidays 0171 8002222
|
SCIL Statement:

ok
Cahcel

BELECT TRAIMING_SUPPLIER.SUPFLIER_CODE,
TRAIMING_SUFPPLIER.NAME, TRAINIMG_SUUPPLIER.FHOME
FROM TR&IMING_SUFPLIER TRAIMING_SUPFPLIER e
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Task 4 : Produce a directory of Virgin
Holidays Ltd (S0012)

Note: A directory includes the Supplier code, Name and Telephone Number.

Step One Add the SUPPLIER table to the query

Step Two Turn off Auto Query

Step Three | Add the SUPPLIER_CODE column to the query

Step Four | Add the NAME and PHONE columns to the query

Step Five Use the Add Criteria dialog box to select data where SUPPLIER_COQDE
equals S0012 (see below). Cliékld to add the criteria to the query

[agacitena "5
& fnd 0O Add
Totst [ ~] Class |
Field  [SUPFLIER_CODE =]
Operator: | equals =]
Value:  |500134 Values. . |

Step Six Click Run Query

Result Set
SUPPLIER CODE | NAME | PHONE |
__|50mz2 Yirgin Holidaws Ltd M293617181
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|~
SOL Statement: ok

SELECT TRAIMING_SUPFLIER.SUPPLIER_CODE,

TRAINING_SUPPLIER.NAME, TRAINING_SUPPLIER. PHONE :I EEeC ]
FROM TRAINING_SUPPLIER TRAINING_SUPPLIER

"WWHERE [TRAINING_SUPPLIER.SUPPLIER_CODE="50012")

SUGGESTED EXERCISE

Use the NAME column to add criteria instead of CODE. Use like with a wildcard e

g.
Like Virgin%, to save typing the whole name. This is useful if the SUPPLIER_CODE
is unknown (SQL is shown below).

|
SCIL Statement:

ok

SELECT TRaAIMING_SUPPLIER.SUPPLIER_CODE,

TRAINING_SUPPLIEF.NAME, TRAINING_SUPPLIER PHONE :| e
FROM TRAINING_SUPPLIER TRAINING_SUPPLIER

"WHERE [TRAIMING_SUPPLIER.MAME Like “irgin?")
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Task 5 : Produce a list of addresses of
the Suppliers in London

Note: Use POST_CODE to determine this. All Greater London Postcodes begin with WC.
(TOWN could also be used as it is part of the key).

Step One Add the SUPPLIER table to the query

Step Two Turn off Auto Query

Step Three | Add the SUPPLIER_CODE column to the query

Step Four | Add the NAME, ADDRESS1, ADDRESS2, ADDRESS3, TOWN ang
PHONE columns to the query

Step Five Add a criterion to select only data where POST_CODE begins with WC.
Use LIKE with a wildcard.

|
= Criteria Field: [ POSTCODE
Walue: [ Like "WwWiCE'

ar:
4 |

Step Six Click Run Query

Result Set

SUPPLIER_CODI NAME [ ADDRESS1 [ ADDRESSZ2 | ADDRESS2 | TOWN [
_[50013 P&0 Holidays 77 Mew Oxford Street London o7
L |5000 Thomszon Holidays Lt Greater London House Hamstead Road Landar 1330
LB | 50006 Maijic of [taly 227 Shepherds Bush Road Landon 0131

I

SOL Statement: Ok

EELECT TRAINING_SUPPLIER SUPPLIER_CODE, -

TRAINING_SLIPPLIER NAME, _Cancel |

TRAIMING_SUPPLIER.ADDRESST,
TRAIMING_SUPPLIER.ADDRESSZ,
TRAIMING_SUPPLIER.ADDRESS3,
TRAIMING_SUPPLIER.TOWMN, TRAINING_SUPPLIER.FHONE
FROM TRAIMING_SUPPLIER TRAINING_SUPPLIER

"WHERE [TRAIMIMG_SUPPLIER.POSTCODE Like W%

[
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Task 6 : List all Spanish Destinations

Note: Spanish World Code is ESP. Include the description of the destination.

Step One Add the tables WORLD_DESTINATION and DESTINATION to the
query

Step Two Turn off Auto Query

Step Three | Ensure the tables are joined correctly (i.e. on DESTINATION_CODE)

Step Four | Add criteria to select Spain (WORLD_CODE = ESP)

Step Five Add the columns TITLE and DESCRIPTION to the query

Step Six Run the query

Result Set
TITLE | DESCRIPTION
Spain Benidarm
Spain Barcelona
S pain B enalmedina
Spain T arremolinog
Spain Andarra
Spain b agaluf
Spain Plava De Las Amernicas
Spain Laz Palmas
Spain [aibraltar
Spain Granada
Spain b adeira
S pain bl adrid
Spain Salamanca
Spain Sevile
Spain Merja
50 ll | Y >
SOL Statement; ok
ELECT TRAIMING wORLD_DESTIMATION.TITLE, -
rEFl.-‘-‘-.lN|N|3_DESTlNTﬂ.TlﬂN.DESEHlPTlDN j ﬂ‘

FROM TRAINING_DESTINATION TRAINING_DESTINATION,
TRAINING_wORLD_DESTINATION
TRAINING_wORLD_DESTINATION

‘WHERE TRAINING DESTINATION.DESTINATION_CODE =
TRAINING_wORLD_DESTINATION.DESTINATION_CODE
AND

([TRAINING_W0ORLD_DESTINATION WORLD_CODE=ESPY]

ud
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Task 7 : List CUSTOMERS with the name
Smith or Jones

Note: In the listing show surname, forename and title.

Step One Add the CUSTOMER table to the query
Step Two Turn off Auto Query
Step Three | Add the NAME column to the query
Step Four | Add the FORENAME column to the query
Step Five Add the TITLE column to the query
Step Six Add a criterion to select only data where NAME equals Smith
[[add Citeria """
{% 1 ford €5 [0 Add
Totst [ ~] Class |
Field:  [MNAME =]
Operator: | equals =]
Walue:  |Smith Values. . |
Step Seven | Click Add then select OR and Add criterion to select only data where

NAME equals Jones

|[dd Criteria X
O fnd & O

Total: I - I
Field:  [MNAME =]
Operator: I equals j

W alle; I-.l ones
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Step Eight | Run the query

Result Set
MNAME | FORENAME [ TITLE]

| Jones Alizan Mizs

| Srnith Guy Mr

| Srnith I artit k1

[lsa T
SEL Staterment: Ok
EELECT TRAIMING_CUSTOMER MAME -
TRAINIMG_CUSTOMER.FOREM&ME. ﬂl
TRAINIMG_CUSTOMER.TITLE

FROM TRAIMING_CUSTOMER TRAINING_CUSTOMER
"WHERE [TRAIMING_CUSTOMER.NAME="Smith] OR
[TRAINING_CUSTOMER.NAME=\lones')

Notice how parentheses (brackets) have been inserted around the two criteria. This shows
how the operators are grouped (see “Precedence Order” in the module “Introduction to
SQL"), and also makes for easier reading of the SQL. In this case, even without
parentheses, there is no possibility of ambiguity, but where there are many levels of AND
and OR, it becomes difficult to understand the logic unless they are used.
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Task 8 : List the Brochures and the
Suppliers they belong to

Step One Add the BROCHURE table to the query

Step Two Turn off Auto Query

Step Three | Add the BROCHURE_CODE column to the query

Step Four | Add the DESCRIPTION column to the query

Step Five Add the SUPPLIER table to the query

Step Six Ensure that the tables join on the correct fields (SUPPLIER_CODE |n

this case)
TRAINING_BROCHURE ADDHESS1
* ADDRESS2
BROCHURE_CODE ADDRESS3
DESCRIPTION COMMENTS —

SUPPLIER_CODE CONMTACT_EXTENSION
COMTACT_FORENAME
COMTACT _MAME
COMTACT _PHOME hd

Step Seven | Double click on NAME to add the column to the query.

Step Eight | Run the query
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Result Set
BROCHURE CODE| DESCRIPTION | NAME |

___|E00m Faraway Shores Thomzon Holidays Ltd
__|B0O0O2 Skiring Thomzon Holidays Ltkd
__|B0O0O3 Young At Heart Thomzon Holidays Ltd
__|B0O004 Price Breakers Tharzon Holidays Lid
___|B0O0OS City Breaks Thomzon Holidays Ltd
___|BO0O& Whorld “wide Thomson Holidays Lid
__|B0O0O7 Flight Orly Thomzon Holidays Ltd
__|BO0OS & La Carte Thomson Holidays Lid
___|B0O0O3 ‘Weddingz In Paradise | Thomson Holidays Ltd
__|BOMDO Al Inclusive Thomson Holidays Lid
___|BOOM Sumrmer Sun Thorzon Holidays Lid
__|BO0M2 Winter Sun Thomson Holidays Lid
__|BOM3 Airbours Surnmer Sun | Aitous Holidays Ltd
__|BOM4 Airbours Winker Sun Airbous Holidays Lid
__|BO0MS Airtours Far and Away | Airtous Holidays Lid
__|BOME ‘Weddings of Fantagy | Aurtous Holidays Lid
__|BO0M7 Al Inclusive Airbous Holidays Lid
__|BOmE Airtourz Flight Only Airtous Holidays Ltd
__|BOM3 Airbaurs Flarida Airbous Holidays Lid
___|BO020 Airtours Cruises Airtous Holidays Lid
__|BOOA Golden ears Airbous Holidays Lid
__|BOO22 Aijrtours Flp-Drive Airtous Holidays Ltd

SOL Statement;

Y

Ok

SELECT TRaIMING_BROCHURE.BROCHURE_CODE,
TRAIMIMG_BROCHURE.DESCRIPTION,
TRAIMING_SUPPLIER.MAME

FROM TRAINIMG_EROCHURE TRAIMING_BROCHURE.
TRAIMING_SUPPLIER TRAINING_SUFPPLIER

"WHERE TRAIMIMG_SUPPLIER.SUPPLIER_CODE =
TRAIMIMG_BROCHURE.SUPPLIER_CODE

| »

ud

Catizel

TIP Microsoft Query executes the tables in alphabetical order, other applications such as
Access execute the query with respect to the order the tables were added in. This could
have implications for the optimisation of the query. Although not vital for this particular
exercise, as we are retrieving information from the whole record, this would become
important if we wanted to list the brochures for a particular supplier (see Task 9).
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Task 9 : List all brochures for Thomson
Holidays Ltd

Step One Add the SUPPLIER table to the query
Step Two Turn off Auto Query
Step Three | Add the NAME column to the query
Step Four | Add the BROCHURE table to the query
Step Five Add the DESCRIPTION column to the query
Step Six Ensure that the tables join on the correct fields (SUPPLIER_CODE)
TRAINING_SUPPLIER TRAINING_EROCHURE

Fi - "

NAME BROCHURE_CODE

PHOME DESCRIFTION

POSTCODE SUPPLIER_CODE

SUPPLIER,_CODE | f

TOWN r
Step Seven | Add a criterion to specify Thomson Holidays Ltd (since this is part of

the key it can be accessed quickly. SUPPLIER_CODE could also b
used).
Criteria Field: | MaME
Walue: [ Like 'Thomzon®'
ar.
4 |

Step Eight | Run the query
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Result Set
HAME | DESCRIFTION
___ | Thomzon Holidays Ltkd Faraway Shores
___| Thomzon Holidays Ltd Ski-ing
___ | Thomzon Holidays Ltd roung At Heart
| Thomzon Holidays Ltd Frice Breakers
___ | Thomzon Holidays Ltd City Breaks
___ | Thomzon Holidays Ltd World 'wide
___| Thomzon Holidays Ltd Flight Orly
___ | Thomzon Holidays Ltd & La Carte
___ | Thomzon Holidays Ltkd Weddings In Paradise
___ | Thomzon Holidays Ltd &l Inchsive
___ | Thomzon Holidays Ltd Surmmer Sun
___ | Thomzon Holidays Ltd Wirker Sun
soL
SCIL Statement: ax

EELECT TRAIMING_SUPPLIER MAME,
TR&IMIMG_BROCHURE.DESCRIFTION

FROM TRAIMING_BROCHURE TRAINING_BROCHURE.
TRAIMING_SUPPLIER TRAINIMG_SUPPLIER

"WHERE TRAIMING_BROCHURE.SUPPLIER_CODE =
TRAIMNIMG_SUPPLIER.SUPPLIER_CODE &MD
[[TRAIMING_SUPPLIER.NAME Like 'Thorsan)

ﬂ Cancel |

SUGGESTED EXERCISE - MS ACCESS ONLY

Modify the order of the tables within the SQL query and see if you can spot the
difference in time. (For the amount of data here the time is a matter of about 2 segonds,
however if there were thousands of records then this would increase). Instead of reading
the whole of BROCHURE and then finding the Supplier's name we would find the
Supplier's name and read only those records within BROCHURE that matched ou
requirements.

TIP Optimisation would also increase if we used SUPPLIER_CODE instead of NAME
as this is a unique key.
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Task 10 : List existing currencies and
currency rates

Note:
Details of currencies are in the CURRENCY_MASTER table
Currency rates are in the CURRENCY_RATE table

Step One Add the CURRENCY_MASTER table to the query

Step Two Turn off Auto Query

Step Three | Add the CURRENCY_CODE column to the query

Step Four | Add the TITLE column to the query

Step Five Add the CURRENCY_RATE table to the query

TRAIMING_CLURREM

TRAIMING_CURREMCY_RATE

S

[].IHHEHE"I’_[J]DE . CURREMCY_CODE
TITLE CURREMCY_DATE
CURREMCY_RATE

Step Six Add the CURRENCY_DATE column to the query

Step Seven | Add the CURRENCY_RATE column to the query

Step Eight | Run the query
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Result Set
CURRENCY_C| TITLE [CURRENCY D] CURRENCY_RATE |

Ik |AED United Arab Emirate Dk 1997-01-01 1E2.
L JAaLL &lbanian Lek 1397-01-01 203.172
L |ATS &ustrian 5 chilling 1397-01-01 2226
L AU Auztralian Dollar 1557-0-M 258
[ |EDT Bangladeshi Taka 1557-0-M gy
__|BEF Eelgian Franc 1997-01-M E5.25E
. |BGL Eulgarian Ley 1397-01-01 9E9.384
_ |EHD E ahraini Dinarling 1357-01-M 0.6163
_ |BIF Eurundi Franc 1397-01-01 £24.108
__|BRL Erazilian Real 1997-01-0 212
[ |EWP Botzwana Pula 1557-0-M 7.404
L |EAD Canadian Dollar 1557-0-M 2803
_ |CHF Swizz Franc 1397-01-01 2748
L |CLP Chilean Peso 1397-01-01 859.972

SCIL Statement:

rBELEI:T TR&IMING_CURREMCY.CURREMCY_CODE,

TRAIMING_CURRENCY.TITLE,
TRAIMING_CURREMCY_RATE.CURREMCY_DATE,
TRAIMING_CURRENCY _RATE.CURREMCY _RATE
FROM TRAINING_CURREMCY TRAIMING_CURREMCY,
TRAIMING_CURRENCY _RATE TRAIMING_CURRENCY _RATE
"WHERE TRAIMING_CURRENCY.CURRENCY_CODE =
TRAIMING_CURRENCY_RATE.CURREMCY_CODE

1] 4
ﬂ Cancel |

[

SUGGESTED EXERCISE

Translate currency rates from GBP to a currency of your choice, and update this
information into RMS.

The remainder of this section gives step-by-step instructions for getting currency rg
from the internet and for uploading the data.

ites

1. Start a web browser of your choice. Here we use Microsoft Internet Explorer. To

start this, double-click the icon or select the option fromS$iart menu.

Internet
Explorer

2. Go tohttp://www.oanda.com/cgi-bin/ncc , the Olsen and Associates Currenc
Converter page. (A shortcut has been set up for you uraenurites).

Yy
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#._easysoft odbc for rms easys oft odbc for coda _ - Microsoft Internet Explorer
File  Edit View Go [igs¥slictl Help

I@I- 4| r F‘1 Add To Favarites..

Open Favorites
Address: |t/ fwww 2as:

' 164 Currency Converter by A iates
3] Blue Sky Suﬂware Whiarld Wlde Wieh Site
43 Easysoft Home Page

3. Select the currencies to use and the date (the default date is today) and click the
“Convert Now” button. (Full instructions taken from the Olsen web page are shown
in the next step).

< SERIOUS INVESTORS CLICK HERE FOR FREE KIT
£l LOADED WITH FUTURES OPPORTUNITIES,

<: )
< 164 Currencies Converter

Convert amount |1 with rate of [07/02/ 597 mm/ddfyy -

Bermudian Dollar = Kaorean Waon
Bhutan Ngultrum = Kuweaiti Dinar
Bolivian Buoliviana Lao Ki
Botswana Pula
Brazilian Real

Lebanese Pound
Lesatha Loti

Brunei Dollar = T |Liberian Dallar =l
Help For First-Time Users
Erecuently Asked Questions | convert now!

OANDA Disclaimer »
164 Currencies Converter € 1997, by OANDA Inc

4. Here are the online instructions:

Follow these steps to convert currencies.

1. Click the "Currency Converters" folder in the SiteSeeing frame, then choose the language vou
want or click 164 Currencies Converter in the OANDA homepage. See To find the 164
Currencies Converter in the SiteSeeing frame.

2. Choose a currency or precious metal you want to convert from in the left scrolling list. Click the
scrolling airows to see more currency selections.

3. Choose a currency or precious metal vou want to convert to in the right scrolling list. Click the
scrolling arrows to see more currency selections.

4. If you want to change the amount of the currency to convert from, click the text box next to
"Convert Amount” and type the amount of the currency you want to convert. The default is "1."

5. Click the "Convert Now!" button.

Tmportant: All currencies are listed with the name of their country first. For example, the "Peso” for
Mexico is listed as "Mexican Peso."”

5. An example currency conversion is shown here:
On Wednesday, July 9, 1997

1 British Pound = 0.9623 L atvian Lats

{1 Latvian Lats = 1.0392 British Pound)

Median price was 0.2623 7 0 2638 (hidfask).
Estimated price based on daly TS5 dollar rates.
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6. Now you have the new rate, you can update the RMS data. Since you cannot update
to more than one table using Microsoft Query, remove the CURRENCY table from
the download query you had been working on and refresh the data (or start a new

query).

7. Switch on the option in Microsoft Query which allows editifiggcords
Allow Editing ).

8. Enter the currency code, date and rate for the currency you want to update.

9. Move the cursor off the row; the new data will be uploaded.
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Task 11 : Find the currency used In

Cancun

Note: The table WORLD_DESTINATION holds information on DESTINATION and
WORLD_CODE. WORLD_CODE is based upon the currency code.

Step One Add the tables DESTINATION, WORLD_DESTINATION and
CURRENCY to the query
Step Two Turn off Auto Query
Step Three | Ensure the tables are joined correctly
TRAINING_DESTINATION TRAINING_ORLD_DESTINATION JHﬂlNlNG_EUF‘F‘ENﬂY
CURRENCY_CODE
DESTNATION.CODE | |mE e
WORLD CODE LINITS_PLURAL
LUNITS_SINGULAR
Step Four | Add criteria to select Cancun
Step Five Select the columns DESCRIPTION, CURRENCY_CODE and TITLE
(from the CURRENCY table)
Step Six Run the query
Result Set
DESCRIPTION |[CURREMCY_C| TITLE
k[ Cancun hxP

SELECT TRAINING_DESTINATION.DESCRIPTION,
TRAINING_CURRENCY.CURRENCY_CODE, TRAINING_CURRENCY.TITLE

FROM TRAINING_CURRENCY TRAINING_CURRENCY,
TRAINING_DESTINATION TRAINING_DESTINATION,
TRAINING_WORLD_DESTINATION TRAINING_WORLD_DESTINATION
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WHERE TRAINING_WORLD_DESTINATION.DESTINATION_CODE =
TRAINING_DESTINATION.DESTINATION_CODE AND
TRAINING_WORLD_DESTINATION.WORLD_CODE =
TRAINING_CURRENCY.CURRENCY_CODE AND
((TRAINING_DESTINATION.DESCRIPTION="Cancun’))

ADDITIONAL EXERCISE

Find the currency rate for Cancun for a particular ddtgour choice.

Example result set:

DESCRIPTION  [CURRENCY_C[ TITLE WA [m@) CURRENCY RATE |
¥ | Cancun M=P Mezican Feso 1537-01-01 15.876

training-exercises.doc e a sys Oﬁ



Module 11. RMS Exercises, page 11-23

Task 12 : How many customers are there?

Note: This can be achieved by counting the rows of the CUSTOMER table.

Step One Add the CUSTOMER table to the query

Step Two SelectRecordsfrom the tool bar and choogedd Column. Complete
the dialog box with the necessary information

|addCotumn ————E3
Field:
I’c j i
Column Heading: Claze |
[CUSTOMERS

Total:

IEDunt VI

Step Four | Click Add. Then run the query

Result Set
CUSTOMERS |
_ 120
|
S0L Statement: oK,
RN TR CUSTOMER TrANNG CUsTOMER ] Lo

=l

SUGGESTED EXERCISE

Try counting all customers with particular post code or living in a particular town by
replacing * with the column name and relevant criteria.
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Task 13 : Update the CUSTOMER file

Note: Mr Martin Smith's Address has changed from 38 Watergate Way, Harehills, Leeds,
West Yorkshire, LS3 3BJ to 50 Hanover Lane, Lowfold, Yeadon, West Yorkshire,

LS23 7GB. His telephone number stays the same. Update the CUSTOMER file to reflect
this.

Step One Add the CUSTOMER table to the query

Step Two Turn off Auto Query

Step Three | Add the ADDRESS1, ADDRESS2, ADDRESS3, TOWN and
POSTCODE columns to the query, plus any other relevant columns

Step Four | Add criteria to select only data where NAME equals Smith and
POSTCODE equals LS3 3BJ. Or simply use CUSTOMER_CODE
equal to C0011

T
Criteria Field: | NAME |[POSTCODE
Walue: | 'Smith' L5338
ar:

Step Five Modify the appropriate columns for the new address

Step Six Move the cursor off the row to upload the changes to the sever files

Step Seven | Modify the query to display Mr Martin Smith's new address

It is not possible to see the SQL produced from within Query. The SQL for the update
only would be:

UPDATE TRAINING_CUSTOMER

SET TRAINING_CUSTOMER.ADDRESS1 = '50 Hanover Lane’,
TRAINING_CUSTOMER.ADDRESS?2 = ‘Lowfold’,
TRAINING_CUSTOMER.TOWN = ‘Yeadon’,
TRAINING_CUSTOMER.POSTCODE = ‘LS23 7GB’

WHERE (TRAINING_CUSTOMER.CUSTOMER_CODE="'C0011")
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Task 14 : Insert a New Supplier Record

Note: The company name and address details to insert are as follows: Avro Holidays, 1
Floor, Wavell House, Holcombe Road, Helmshore, Lancashire, BB4 4BN, 01706 424242.

Step One Add the SUPPLIER table to the query

Step Two Turn off Auto Query

Step Three | Select all columns (*) or SUPPLIER_CODE, NAME, ADDRESS1,
ADDRESS2, ADDRESS3, TOWN, COUNTY, POSTCODE, PHONE

Step Four | Click Run Query

Step Five Click Recordson the toolbar and seleéflow Editing . (If it is already
selected it a tick will appear next to the selection)
This adds a blank row onto the bottom of the table

Step Six Type in the relevant supplier code, name and address details

Step Seven | Move the cursor off the row to insert the new record

It is not possible to see the SQL produced from within Query. The SQL for the insert only

would be;

INSERT INTO TRAINING_SUPPLIER (SUPPLIER_CODE, NAME, ADDRESS1,
ADDRESS2, ADDRESS3, TOWN, COUNTY, POSTCODE, PHONE) VALUES
(‘'S0014', ‘Avro Holidays’, ‘1st Floor’, ‘Wavell House’, ‘Holcombe Road’, ‘Helmshore’,
‘Lancashire’, ‘B4 4BN’, ‘1706 424242")

training-exercises.doc

easysoii



Module 11. RMS Exercises, page 11-26

Task 15 : Delete a Supplier record

Note: The company to delete is Avro Holidays.

Step One Add the SUPPLIER table to the query

Step Two Turn off Auto Query

Step Three | Select all columns (*) or SUPPLIER_CODE along with any other
columns

Step Four | Click Recordson the toolbar and seleéflow Editing . (If it is already
selected it a tick will appear next to the selection)

This adds a blank row onto the bottom of the table

Step Five Add criteria to select only the supplier record to be deleted (e.g. by
SUPPLIER_CODE or NAME)

Step Six Highlight the row and clickDeleteto delete the record. A warning
message will appear (see below). CIoK to delete the record
permanently

| N -

& Delete 1 record(s]?

Cancel | Help |

It is not possible to see the SQL produced from within Query. The SQL for the Delete
only would be:

DELETE FROM TRAINING_SUPPLIER WHERE SUPPLIER_CODE='S0014’

Note : If the WHERE clause were not included here, the whole of the SUPPLIER table
would be deleted.
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Task 16 : Find the Holiday company we
have spent the most money with

Note: To carry out this task, you need to write multiple queries; this will have to be
completed within Microsoft Access.

Queryl : Finds out the maximum Total Invoice Value of all Purchase Invoices
Query2 : Queries the Invoice Values andii$plier codes for all Purchase Invoices.

Query3: Links Queryl and Query2 together to get the corresponding code for the
maximum Invoice Value. Also, finds out the title of that code i.e. The company name.

The query has to be written in this way due to the use of aggregate functions (e.g. MAX,

MIN, etc.).
Queryl This can be done by evaluating the Total Values of Purchase Invoices, in this instance this
information is contained in the Invoice Header.
Step One Attach the tables HEADER and SUPPLIER
Step Two Choose New Query within Design View
Step Three Add the HEADER table to the query
Step Four Add criteria to select only Purchase Invoices; do not display this
column (deselect the Show option to hide the column - see below)

Field: [INWOICE TvPE
Table: [ TRAIMING HEADE
Sort;
Shom:;
Criteria: [ '"PIkY"

ar:
4 |

Step Five SelectView from the toolbar menu and clickotals (A tick should
appear next to the option)

Step Six Add the column INVOICE_VALUE to the query. From the Total
line select the Max. option. This will automatically insert a
GROUP BY next to the INVOICE_TYPE
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Field- | 14WOICE_TY'PE INWOICE_WaALLIE
Table: | TRAIMING _HFADF TRAIMIMG_HFANF
Total: [Group By -
Sart Group Ey A
Show: [ ] Gium
Lntena [TPIRVT Avg
ar: Mir [
4] |
Count =
Sthen -
Step Seven Run the query
Result Set

MaxOfINVOICE_VALUE
] [EEEE

Step Eight SelectFile andSave Asto save the query within the current
database
|| Save As... K E3
— Save Query Cueryl’
) Tajar extemal File or Database Carced |
% Within the current databaze az
Mew Mame: I
Query?2 Step Nine Open a New Query in Design View
Step Ten Add the HEADER table to the query
Step Eleven Select INVOICE_TYPE, INVOICE_VALUE and CODE
Step Twelve Add criteria to select only Purchase Invoices (PINV), hide this
column
Step Thirteen Run the query and Save it within the current database
Query3 Step Fourteen | Open a new query in Design View
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)

Step Fifteen Add Queryl and Query?2 into the query (select Queries instead o
tables from the Show Table box)

Step Sixteen Join the two queries by Maximum Invoice Value and Invoice Valye

|MaHDfINVDIEE_U.-'1'-.LUE ——— " |INVOICE VALLIE ‘

Step Seventeer | Add the INVOICE_VALUE and CODE columns to the query

Step Eighteen | Add the SUPPLIER table to the query. Join CODE and
SUPPLIER_CODE and select the column NAME

Step Nineteen | Run the query

Result Set

| | INVOICE VALUE | CODE | NAME
I3 EEEE =000 Thornson Holidays Ltd

SUGGESTED EXERCISES

i. Find the customer who has spent the most money (i.e. Look at Sales Invoices

(SINV)).

ii. Find the company we have spent the least amount of money with (use the SQL MIN
function).

iii. Find the customer who has spent the least amount of money.

Result Set for exercise 1

INVOICE_VALUE | CODE | TITLE | FORENAME | NAME
r R CO007 Wiss Keely Gothard
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Task 17 : Find the most popular holiday
destination

Note: The one sold the most.

Step One Add the HEADER table to the query

Step Two Turn off Auto Query

Step Three | Add criteria for Sales Invoices (INVOICE_TYPE = SINV)

Step Four | Add the DETAILS table to the query. Ensure the join is on
INVOICE_NUMBER

Step Five Select Record and Add Column to find the Count of
DESTINATION_CODE (see below). Clickdd

Add Column |

Field:

; Add
|THﬁINING_DESTINﬂTIDN.Dj
Calurn Heading: Cloze |

IEDunt af Destination

Total:

[Cout 3

Step Six Add DESTINATION_CODE to the query (this will cause the above
Count to GROUP BY DESTINATION_CODE)

Step Seven | Add the DESTINATION table to the query and select the Column
DESTINATION_CODE

Step Eight | Click OK on the SQL when you are happy with it to run the query

Step Nine | We need to order by descending order to see which is the most popular
this cannot be done in Microsoft Query itself when using a COUNT. |So
therefore the Data has to be pulled back into Excel. Select File and
Return Data to Microsoft Excel.

Step Ten | pighiight all the columns and C|iC| %4 to sort in descending order.
You will easily be able to see the most popular destination (see Resl
Set)

t
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Result Set

Honaolulu

1004
010
0014

E
2 D
D
D
D
D

SELECT Count(TRAINING_DETAILS.DESTINATION_CODE),
TRAINING_DETAILS.DESTINATION_CODE, TRAINING_DESTINATION.DESCRIPTION
FROM TRAINING_HEADER, TRAINING_DETAILS, TRAINING_DESTINATION

WHERE TRAINING_DESTINATION.DESTINATION_CODE =
TRAINING_DETAILS.DESTINATION_CODE

AND TRAINING_HEADER.INVOICE_NUMBER =
TRAINING_DETAILS.INVOICE_NUMBER AND
((TRAINING_HEADER.INVOICE_TYPE='SINV"))

GROUP BY TRAINING_DETAILS.DESTINATION_CODE,
TRAINING_DESTINATION.DESCRIPTION

SUGGESTED EXERCISE

i. Find the least popular sold holiday destinations.
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Task 18 : Prepare a report to show the
Total Profits

Note: This is simply a calculation of Sales-Purchases = Profits.

Step One Add the HEADER table to the query

Step Two Turn off Auto Query

Step Three | Add a criterion to specify Sales Invoices (INVOICE_TYPE=SINV)

Step Four | SelectRecords Add Column from the toolbar. Make a Sum of
INVOICE_VALUE

Add Column |

Field:
[INvDICE_vaLUE =]

Calurn Heading:
IT atal Sales

Total:

ISum j

Step Five Run the query to see the total value of all sales. Sélgetand
Save Queryfrom the toolbar menu. Call the query sales.qry

Step Six SelectFile andReturn Data to Microsoft Excel

Step Seven | SelectData andGet External Data from the toolbar menu. When you
are presented with the Data source Dialog box dliekceland select
File Open Query from the toolbar. Open up the previously saved
sales.qry and modify the criterion to select Purchase Invoices
(INVOICE_TYPE= PINV). Save this query as purchase.qry.

Step Eight | Run the query and return the data to Microsoft Excel

Step Nine | Calculate Sales - Purchases to Give the Total Profit
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Total Sales
£R3,250.65

Total Purchases
£57 A00.50

TOTAL PROFIT
£5 750.05
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Task 19 : Prepare a letter to all Clients
who spent over £5000.00 in May

Note: Complete this task using Microsoft Word Mail Merge. The letter is to offer clients
£50.00 off their next holiday if it is tloked before the end of Decemlde&97. Follow the
steps provided in the module entitled "Using ODBC Applications" to open Microsoft
Query from within Word.

Step One Add the HEADER table to the query

Step Two Turn off Auto Query

Step Three | Add criteria to specify Sales Invoices (INVOICE_TYPE=SINV),
Invoice date in May (INVOICE_DATE can either use >= or <= or
BETWEEN) and Invoice Value is greater thA5000.00

T T T
Criteria Field: | INVOICE_TYPE [ INYDICE_DATE [INWOICE_WALUE |
Walue: |'SINY' »=H01/05/97# »5000
i <=H3/05/97H =5000

|

Step Four | Add the CUSTOMER table to the query and join HEADER.CODE tQ
CUSTOMER.CUSTOMER_CODE. (Dragthe mouse on the relevant
fields to make a join between the two tables, see below)

TRAINING_HEADER TRAINING_CUSTOMER
&0DRESS3 -
CanDE COMMENTS
CURREMCY COUMNTY
INWVOICE_DATE CUSTOMER_CODE
INVOICE_NUMBER Fax
INVOICE_TYPE FOREMAME b
Step Six Select the columns you want to see in your letter (e.g. NAME,
ADDRESS, etc.)
Step Seven | Run the query
Result Set
TITLE] FORENAME | NAME | ADDRESS1 |  ADDRESS2
| Jasan Crummack 65 Callingway Clase
_ Mz Keely Gathard 44 Park Hoad West | Sherbum
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Step Eight | Return the results to Microsoft Word

Step Nine Insert the Merge Fields into the document.
1

view the data
il

j—y

|«

scroll buttons

The document could look like the following
it Tason Crammack

66 Collingaray Cloge

Pontefract

West Vorkshird

WET 6HT

CONGRATUIATIONS

Dear Mt Crummack

We are pleased to inform you that vou are now an Bagyge Gold customer and have won a vouchs
entitles you to £50.00 yes £50.00 off wour next holiday* booked before 31 December 1997,

Simply present the enclosed vouchet to one of out friendly staff and wou will receive £50.00
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Task 20 : Produce a Purchase Invoice

form

Note: Complete this task using Microsoft Access. For the purpose of this exercise we will
use the Form Wizard as a quick way of formatting the form. The form will contain a

subform.

Step One

Attach all of the tables to Microsoft Access. (The easiest way is tor
click with the mouse)

ght

Step Two

Select to create a New Query in Design View

Step Three

Add the HEADER table to the query and Add criterion to select only
Purchase Invoices (INVOICE_TYPE=PINV)

Step Four

Add the SUPPLIER table to the query and join HEADER.CODE to

SUPPLIER.SUPPLIER_CODE to enable us to obtain the Name and

Address Details of the Supplier. (Drag the mouse on the relevant figlds

to make a join between the two tables, see below)

TRAIMING_HEADER

S

TRAIMNING_SUPPLIER

3

INYOICE_NUMBER SUPPLIER_CODE
LINE_MUMBER MAME
INWOICE_TYPE &0DRESST

INWOICE_DATE &0DRESSE j
INVOICE Al LIE

Step Five

Select the columns you want to see on the top of your Invoice (e.qg.
Invoice Number, Value, Name, Address, etc.)

Step Six

Run the query

Select File from the Tool Bar and then Save As/Export and save a ¢
of the query within the Current Database (e.g. Header)

opy

Step Seven

Add a new Query and add the HEADER table and the DETAILS tab
to the query make a Join on INVOICE_NUMBER between the
HEADER and DETAILS table. Add a criterion to select Purchase
Invoices (PINV). This will enable you to see all of the details line for
each Purchase Invoice Number

e

Step Eight

Add the BROCHURE and DESTINATION tables to the query. Theg
will automatically be linked with BROCHURE_CODE and
DESTINATION_CODE from the DETAILS table to enabjeu to
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retrieve a description of the codes

TRAINING_HEADER

MING_DETAILS

TRAINING_ERDOCHURE

— BROCHURE_CODE

INVOICE_NUMBER INVOICE_NUMBER

v

LINE_MUMBER LINE_MUMBER SUPPLIER_CODE
IMVOICE_TYPE BROCHURE_CODE DESCRIFTION
INVOICE_DATE DESTINATION_CODE

IMWOICE_WALUE DESCRIPTION TRAINING_DESTINATION
CODE VaLUE | P—
CURRENCY DESTINATION_CODE

DESCRIPTION

Step Nine

Select the columns which describe the Codes included in the Detalil |

of the Invoice, namely all of the Descriptions plus the Value.
INVOICE_NUMBER from the DETAILS table will also need to be

nes

included to enable us to design a form. (BROCHURE_DESCRIPTION,

DESTINATION_DESCRIPTION, DETAILS_DESCRIPTION)

Step Ten

Run the query

Result Set
INVOICE_NUM| TRAINING_BR| TRAINING_DE|

TRAINING_DETAILS.DESCRIPTION |

BN Faraway Shore: Honolulu
2000 Ski-ing
2000 Young At Heart Benidarm
2000 Frice Breakers Playa De Las A8 Pax 1 Apt 14 Mights
2000 City Breaks

2000 Warld YWide

2000 Summer Sun
2000 Summer Sun
2000 Summer Sun
2001 Al Inclusive

2001 Airtours Cruises Miami
2001 Airtours Florida) Clearwater Bay Family of 4 Fly-Drive 14 Nights

2 Passengers for 2 Weeks
4 Passengers for 1 Week
2 Passengers for 21 nights

salzbury

Yenice Honeyrmoon- Luxury Double 5 nights
Hong Kong Flight Only Ecanomy 2 people 1 infant
Clearwater Bay |14 Nights Family of 4

Torrermolinos |10 nights 4 people

Playa De Las & 3 Weeks Flight Only

Montego Bay |2 Weeks All Inclusive

2 Passengers 5 night special cruize

Step Eleven

SelectFile from the Tool Bar and theBave As/Exportand save a copy
of the query within the Current Database (e.g. Details)

Step Twelve

SelectForm, New. You are presented with a dialog box, see below.
Select to use the form Wizard. Here we will add a form and a sub fg
within that form. The form itself will be based around the Header QU
created at the beginning of this task

ery
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New Form HE
.t Desigh Wiew
i \ AutoForm: Columnar
i AutoForm: Tabular

.. . AutoForm: Datashest
Thiz wizard automatically Chart Wizard

creates pour form, bazed on FivatT able ‘Wizard
the fields pou zelect.

Chooze the table or query where —
the object's data comes from: j

Ok I Cancel |

Step Make sure you are using the correct query to create the form
Thirteen (Tables/Queries) and select the fields you wish to include within the
form. > for individual fields or >> for all fields. CliciNext once you
are happy with your selection

Form Wizard
‘wihich fields do wou want on your form?
%é? / e R ‘You can chaoze fram mare than ohe table or query.
Tables/Queries:
|Guery: Header |
Awvailable Fields: Selected Fields:
INVOICE_DATE -
| {mvoiceZvatoe
s | MHAME
ADDRESST
ADDRESSZ2
_< | |spDRESS3
e | | O
| COUNTY d

Cancel | < Bach I Mext » I Finizh I

Step Select the Layout of your form, the best option is Columnar. Qllekt
Fourteen

Step Fifteer | Next you are prompted to select the Style of your form. In this example
we use Stone. Clicklext

Step Sixteel | Enter the Title for your form, and select the option to modify the form's
design. ClickFinish
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# Form Header
& Detail
R B
| INVOICE_DA
INVOICE_VALUE Hmlvbic'E_v'ALUE
.
ADDRESS1  [ADDRESS1
| ADDRESS2  |laDDRESSZ.
(aDDRESS3  |jsDDRESSs
o e ——
(POSTCODE  [FOSTCODE
pHOME  [PHOnE
 INvOICE iiiinﬁ'éllé'n”[ﬁwaclé T

C A B R R SR PR

Step You can select the fields to reposition them by clicking on the left hand
Seventeen | boxes a small hand will appear that will allow you to drag the form and
drop it anywhere. You may also wish to resize the form (you can cligk
on the line and drag it to enlarge it in any direction) and rename the
column headings

# Form Header
i

Invoice Yalue

Step

Eighteen Click on the Subform/subreport option from the tool| | and draw

a box underneath your header information where you would like to s
the detail lines appear. This will take you into a subform/subreport
wizard. Select the option to build a new subform/subreport from a
Table/Query. ClickNext and select the™ query saved in the previous
tasks. Add the fields you wish to display in the subform.

19%
(¢

Note INVOICE_NUMBER is to be included but can be hidden later to
enable a link to be made between the form (header) and the subforn
(details)

Step Access should automatically prompt you to make a link on
Nineteen INVOICE_NUMBER. ClickFinish to return to design mode
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Step Twenty | Select the Subform and double click with the mouse within the subfofm
to edit any of the properties, delete the fields you do not want to appear.
Edit the name of the field by right clicking on the data field within the
design view

Step Twenty | SelectView, Form to view the form

Final Result

’ g T e T T

T
- Details subform

Brochure Destination Description VALUE

P [Faraway Shores Honolulu 2 Passengers for 2 Weeks 1798 r
Ski-ing Salzburg 4 Passengers for 1 Week 1400
Yfoung At Heart Benidorm 2 Passengers for 21 nights aaaf
Price Breakers Flaya De Las Americas 8 Pax 1 Apt 14 Nights 7al
City Breaks “enice Honeyrmoon- Luxury Double 5 nights 108
Wiorld Wyide Hong Kaong Flight Only Economy 2 people 1 infant iGi=E] e
Summer Sun Clearwater Bay 14 Mights Family of 4 21961
Summer Sun Torremolinos 10 nights 4 people 1996 :
Summer Sun Playa De Las Americas 3 Weeks Flight Cnly 1998E =1

You can scroll through the invoices by click the next record button at the bottom of the
form.

SUGGESTED EXERCISE

i. Produce a Sales Invoice form.

Tip Copy the Details query already prepared for the Purchase Invoice and change the
Document Type to be Sales Invoice (SINV)
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aand
03/05/97 66 Collingway Close
E751.8

Pontefract

\a/est Yorkshire

01377 782445

and Montego Bay Honeyrmoon
l_ P&0 Ferries Calais 1 car
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Task 21 : Insert data into an RMS file
from local Access Tables

Note: For the purpose of this exercise two local tables containing data (CONTACTS and
SUPPLIERS) have been created within Access. This exercise will allow us to update an
RMS data file on the server with information from the two tables.

This has to be done in two Steps. Firstly, the two local access tables need to be joined
together. Secondly, an append query has to be written to insert the records into the file.

Step One

Open a new query in Access in Design View

Step Two

Add the local copies of the SUPPLIERS and CONTACTS table to th

e

guery. Ensure the tables are joined on their common fields, in this case

SUPPLIER_CODE

Step Three

Select all of the columns into the query you would wish to insert into the

RMS file on the server (SUPPLIER.DAT)

Step Four

Run the query to ensure everything is OK. You should see information

about the suppliers and contacts

Step Five

Select Query from the toolbar menu and then Append. The append
dialog box should appear (see below). Select the table name you w
append to from the pull down box, i.e. TRAINING_SUPPLIER. Selg
the Current Database. Cli€hK.

| Append |

—Append To

R ET e TR AIMING  SPPLIER |

Cancel

' Cument D atabase
" Another Database:

EilEEme: I

sh to
ct

Step Six

This will add a new line (Append To) within the design of your query
(see below). This will contain details of the matching columns. If the
column names are different you can select from the pull down option
column you want to append to. In this case we want to append
SUPPLIERCODE to be SUPPLIER_CODE. Also some contact det
are named differently

s the

Ails
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Figld: | SUPPLIERCODE MNAME ADDRESS1 ADDRESS2 ADDRESS3

Tabls: | SUPPLIER SUPPLIER SUPPLIER SUPPLIER SUPPLIER
Sart:

&ppend To: = | NAME ADDRESST ADDRESS2 ADDRESS3

Criteria: (| TRAINING_SUPPLa
or: (| SUPPLIER_CODE ™|

NAME e
ADDRESS1

Step Seven | When you are sure that the columns match up run the query. The
following message will appear. Clickes
_ Microzoft Access |

You won't be able to undo the changesz thiz action query
i# about to make to the data in a linked table or tables.
Do pou wank ba run thiz action query anypway?

Step Eight | Another message box will appear advising you how many rows you are
to append. Clickres This will now have inserted the records into the
file
Microzoft Access |

You are about to append 6 row[z]). Once you click Yes.
you can't uze the Undo command to reverze the changes.
Are pou zure you wank bo append the zelected rows?

Mo |

Step Nine | Attach the TRAINING_SUPPLIER table and run a query to look at the

new records
Result Set
SUPPLIER_CO| MAME | ADDRESS1 | ADDRESS2 | ADDRESS3 | TOWN | COUNTY

|| 50014 nijet Unijet House | Second Street Bristal

| (30015 Easyjet Sovereign Stree Leeds

| |S0016 International To | Intermational Ha Park Row Leeds Wyest Yarkshin
| [S007 Kenmagara 13 Town Street Brighouse West Yorkshin
| |=0018 Butlins Holiday: The Booking Ce/ 117 Highmore L Kensington London Greater Londat
| (30019 Fantins Fontins House | 238 Manningha Bradfard West Yarkshin

*
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Note: If you try to insert the same data into a table you would see the following error
messages.

Microzoft Access |

QDBC--inzert faled on attached (linked] table
TRAIMING_SIUPPLIER'.

Help |

Microzoft Access |

E asyzaft Emar:
"%RMS-F-DUP, duplicate key detected [DUF not zet] (99564 [#O]
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12. Easysoft Excel Macro for
RMS

In this module you will learn what the macro is and how to
% install the macro
% initialise the macro
& download data and set selection criteria
& order data
& use the pivot table option
& upload data to the server
# create and run reports
& use Excel cell references to create a generic report
Contents
Overview of Macro 12-2
Macro Installation 12-3
Initialisation 12-5
Download Data 12-7
Complex Criteria 12-11
Pivot Table 12-13
Upload Data 12-16
Report 12-18
Setup New Report 12-18
Run Report 12-19
Advanced Techniques 12-19
Troubleshooting 12-22
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Overview of Macro

The Easysoft Excel Macro for RMS (also known as the “RMS macro”) allows you to
download data, create reports and upload data to RMS with the minimum of effort.

There are two versions of the Easysoft Excel Macro for RMS.

16 bit RMS16.XLA  for Microsoft Excel version 5.x only
32bit RMS32.XLA  for Microsoft Excel 95 and Excel 97

The software applies to PC versions of Excel only.

The Easysoft Excel Macro for RMS requires Easysoft ODBC for RMS version 1.3
build 250 and above on both the client and the server.

TheRms menu option on the menu bar gives access to the top level pulldown shown here.

Window  Help

ﬂ > | About Easysoft 0
Contacting Easysoft &
£| = Daownload Wizard 0_3
Upload B
D Eepart y Use this the first time
/ you open the macro.
Options —

Before the macro can be used, it must be installed, and this is described in the next section.
Then the following topics are discussed: downloading data, uploading data, creating
reports and finally, troubleshooting.

Use theAbout Easysoftoption to obtain version information about the macro.

Use theContacting Easysoftoption to list the support contact options.
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Macro Installation

To install the macro, you must add the software as an Excel add-in. Take the following
steps:

1. Copy the macro to a convenient location (the recommended location is
c:\easysoft\excel).

If you obtain the software from the Easysoft web site your web browser should allow
you to download and save the file in the newly created directory. If you obtain the
software on floppy disk, copy it to the directory.

2. Start Microsoft Excel. Seled&dd-Ins... from theTools menu. The Add-Ins dialog
box appears.

Add-Ins [ 71x]
Add-Ins Available:

_____________________________________________________________________
™ Analysis ToalPak Cancel

[ Analysis ToolPak - YBA

™ AutoSave

7 b4S Query Add-In Browse...

" ODBC Add-In

[ Report Manager

™ Sobver Add-In

[ Template Utilities

7| Template Wizard with Data Tracking

™ Update AddHin Links =

Accesslinks Add-ln

Lets you use Microsoft Access Forms and Reports on Microsoft
Excel data tables

3. Click theBrowse...button, navigate to the c:\easysoft\excel directory, and highlight
the .XLA file. Click theOK button.

Browse

Lookin: [ Excel o e
fCodalxs
j coda32xa
BMS 3 e

Cancl
Advanced

Find files that match these criteria;

File pame: | =] Textorpropeny: | =l Find Now
Filess oftype: [adcHins (xle; i) =] Lestmsdifiect: [any time -] HewSearh

3file(s) found
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4. The Add-in now appears in the Add-Ins Available list box.

™ Analysis ToolFak
[ Analysis ToolPak - WBA

™ AutaSave

[V Easysoft Excel Macro for RMS
V! S Query Add-n

I ODBC AdcHn

™ Feport Manager

™ Sobver Add-n

I Template Ltiliies

IV Template Wizard with Data Tracking =

|rAccessLinks Add-In

Cancel | The Easysoft macro is
—  now accessible.
Browse |

Lets wou use Microsoft Access Forms and Reports on Microsoft
Excel data tahles

Select the RMS add-in, and click tK button.
5. The RMS macro is now available for use by clicking the newly adRied menu

which appears on the Excel menu bar.

Toolz Data Bms/WindDw Helg NewRmsoption

R AP N E T

Upgrading the Macro

To upgrade the macro, overwrite the existing *. XLA file(s) for the macro with the new
one(s).
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Initialisation

The first time the macro is used on a PC this initialisation step must be completed. It only
has to be done once (unless you want to change the options); the information is saved, and
when you, or another user, uses the macro in future, the information is already available
for use.

1. To set the initialisation options, selg@ptions from theRms menu. The Options
dialog box appears. The various settings you can choose are described in the
remainder of this section.

Options

o] o]

Datasource:

Training Data - TEAINER, - b

Query Timeout: IEDD second Cancel |
Limit Fiows: ISDD records Feset |

Lookup Puows: ISDD records

|—Qeneral Ciptions

W Keep Connection Open V¥ Auto Skip Failed Updates
W Enahle Status Messages [ Debug Message Trace

2. Datasource select the required data source from the dropdown list box (in these
examples we use Training Data). Only data sources which use Easysoft drivers are
shown in the dropdown list.

3. Query Timeout refers to the maximum length of (clock) time that the query is allowed
to take up. If the query is not completed within this time, it will be cancelled. The
default value of 600 seconds can be changed if required.

4. Limit Rows is used to limit the number of rows initially returned by the query. If the
guery result contains more rows than the number specified, you will be asked whether
or not you wish to see these. The default value of 300 rows can be changed if
required.

5. Lookup Rowsis not enabled in this version of the macro. The number in the box has
no effect on the operation of the macro.

6. Keep Connection Operis used to keep the connection to the data source in an open
state. This can speed up the accessing of data, but the trade-off is that if many users
want to access the RMS data, there may not be enough licence slots available. By
default, this option is selected.
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7.

10.

Enable Status Messagés used to show messages at the bottom of the worksheet e.qg.

29 o ,
~ This is where you will see
H'T 4| »| [, Sheet8  Frrlrvaicell; messages.

Connection Successful
#start| =1 Contral Panel |

By default, this option is selected.

Auto Skip Failed Updatesis used to prevent on-screen error messages which result
from attempts at invalid updates being shown. However, at the end of the update
operation, all rows which the user wanted to update, but which were not updated will
be flagged on the worksheet (see “Note - Auto Skip Failed Updates”, page 12-17). By
default, this option is selected.

Debug Message Trace If problems are being experienced, this option should be
selected. It results in messages being displayed on screen. By default, this option is
not selected.

When all the information has been entered, click@i€ button to accept it. Control
passes back to Microsoft Excel, and you can now use the macro functions, which are
described in the following sections.

Or click theCancelbutton to return to Excel without saving any changes you may
have made. If you have not previously initialised the macro, you will not be able to
use it.

Resetis not enabled in this version of the macro. Clicking the button has no effect on
the operation of the macro.

training-excel-macro.doc e a sys Oﬁ



Module 12. Easysoft Excel Macro for RMS, page 12-7

Download Data

The Download Wizard consists of a series of dialog boxes which you should work through
in sequence. When you have completed each dialog box, you should clislexite>

button to move onto the next one. If you change your mind about an earlier entry, then
click the <<Back button(s) to move back to an earlier dialog box. This step-by-step guide

shows you then entire process. At the end of this section there are explanations of the more
advanced options which are available.

1. Todownload data, seleBms, Download Wizard. You will be presented with the
Table Download dialog box. In this example, we will download customer

information.

Download Wizard - Select Table E3
Awailable
TRAIMING_BROCHURE El

TRAINING CUSTOMER
TRAINING_DESTINATION
TRAINING_DETAILS
TRAINING_HEADER
TRAINING_SUPPLIER

[~

Mext >> | Cancel

Select the table you wish to download. Then click Kext>> button.

2. The Column Selection dialog box appears. From the Available Columns list, highlight
each column you wish to see, then click | > | button (you cannot select multiple
columns). If you want to see all the columns, then just ¢_#* | without
highlighting them.

Download Wizard - Column Selection
Awailable Columns Output
TITLE = 3] |cusTomER_CODE [I=|
ADDRESS = |MakE
ADDRESE2 LI FOREMNAME
ADDRESS] TOWMN
FOSTCODE _(I
TELEFHOME
Fax il
COMMENTS = =l
<< Back | et »> | Cancel |
The column(s) will be moved to the Output box. Click thext>> button.
3.

The Criteria Selection dialog box appears. Enter the criteria you require (if any), then

click the Next>> button (complex criteria are discussed on page 12-11). Here we
select customers with a title of “Mr”. Columns in the selection criteria do not need to
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have been chosen in the Column Selection dialog box.

Please Select Required Criteria Operstor
¢ [rme S R | =l
il [ [ cy [
i [l [l = E
| [ | B
el [ [ ry [
o] = e = ]
sl | di dl b

<Back | Mext>> | cancel |

4. The Sort Order dialog box appears. Use this to order the data that is retrieved (this is
optional; you do not have to set a sort order). You can select up to 3 columns on
which to order the result. For each column, the sort order may be ascending or
descending. The default ordering is ascending, and is not indicated. To sort data in
descending order, click the check box to the right of the column name. Click the
Next>> button when you have made your selection.

Download Wizard - Sort Order [ ]

Sertby:  [NAME | M
Then by : I j " Descending

Then by : I j " Descending

<< Back | Mext >» | Cancel |

5. The Output Destination dialog box appears. By default, the data will be sent to a new
worksheet - the worksheet will be selected automatically. If you want to send the data
to an existing worksheet, then select that option, and select the name of the worksheet
from the dropdown dialog box.

You can either output the data directly to the worksheet (this is the default option) or
you can create a pivot table (see page 12-13). CliciNgse>> button when you
have made your selection.
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Download Wizard - Output Destination

—Output Destination
' Mew \Warksheet
" Existing Wartksheet  |Sheetl? j
—Output Type
* Data ' Pivot Tahle
<< Back | CHext»> Cancel |

6. Assuming that you selected the output type “Data” in the previous dialog box, the
Data Output dialog box appears. This controls the location of the data that is
downloaded. Row specifies the first row on the worksheet in which the data will be
placed, and Column specifies the first column in which the data will be placed.

Download Wizard - Data Output E

—Location

R |1 Column: IA

~Options

¥ Colurn Headings
¥ Faormat Columns
¥ Befresh Data Button

<< Back |

Column Headings specifies whether or not the names of the columns will be shown
on the worksheet. By default, this option is selected.

Format Columns: sets the widths of the columns which contain downloaded data so
that the data can be easily seen. Also, if the Column Headings option is selected, then
this formatting option sets colour of the cells. By default, this option is selected.

Refresh Data Button places a button (named Refresh) on the worksheet. The button is
created in the second empty column after the last column of data. Clicking this button
after the data has been downloaded will refresh the data (that is, it will download the
data again, according to the options you selected when you first downloaded it). Thus,
if the data changes frequently, you can always be sure of having the latest version,
without having to work through the entire Download Wizard each time you want the
latest information. By default, this option is selected.

Click the Finish button to download the data.
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— L —
A B c D E | F

i CUSTOMER_CODE INAME FORENAME TOWN Refresh
| 2 |C0010 Urnwvalla Mike Sheffield
| 3 |CO015 Spencer  Richard Bradford

4 |CO005 Smith Gly Wetherby
[ 5 [co011 Srrith Martin Leeds Click theRefresh
| 6 [CO008 Naylor lan Rochdale button to ensure
| 7 |Co017 Morley MWark Leeds datais up to date
| 8 |Coooz2 Kos John Wakefield
| 9 |COoo0g Gorman  Mick Halifax
| 10 |CO013 Gillard Simon Halifax
| 11 |CO003 Crummack  Jason Portefract

Note: the validation of the SQL that is generated from the dialog boxes in the Wizard does
not occur until after th&inish button on the Data Output dialog box has been clicked.
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Complex Criteria

You can set complex criteria using the Criteria Selection dialog box. The columns that
you use do not need to appear in the output columns. This section shows you how to set
two criteria, with an emphasis on the correct use of the bracketing options. You will see
how this affects the results in queries containing the SQL OR operator.

As a basis for the queries, we will use the CUSTOMER table; for convenience, some of
the columns are replicated here.

CUSTOMER CODE NAME FORENAME TITLE TOWN
C0001 Richardson Carolyn Miss Brighouse
C0002 Kos John Mr Wakefield
C0003 Crummack Jason Mr Pontefract
C0004 Welburn Caroline Miss Wakefield
C0005 Smith Guy Mr Wetherby
C0006 Berlin Karl Mr Leeds
C0007 Gothard Keely Miss Leeds
C0008 Naylor lan Mr Rochdale
C0009 Gorman Nick Mr Halifax
C0010 Unwalla Mike Mr Sheffield
C0011 Smith Martin Mr Leeds
C0012 Carter Michael Mr Leeds
C0013 Gllard Simon Mr Halifax
C0014 Chan Tony Mr Leeds
C0015 Spencer Richard Mr Bradford
C0016 Beeby John Mr Leeds
C0017 Morley Mark Mr Leeds
C0018 Jones Alison Miss Yeadon
C0019 Cornwell Richard Mr Brighouse
C0020 Crowther Louise Mrs Bradford
Query 1

Select those customers who have both a customer code less than C0010 and who also have

the title of “Miss” or customers who live in Halifax.

The SQL for the corresponding selection criteria is:

WHERE

(CUSTOMER_CODE < ‘C0010’ AND CUSTOMER_TITLE = ‘Miss’) OR

CUSTOMER_TOWN = ‘Halifax’

To set this criteria, enter the following values in the dialog box. Pay particular attention to
the start and end brackets. A tick in the check box next to a bracket indicates that a
bracket will be inserted into the SQL.
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Download Wizard - Criteria Selection

Start bracket

Please Select Required Criteria Operand
P JcusTomer_Cx] [« =] Joonto m IAnd/)J// End bracket
¢ |Tme - 2] Imiss o -
T [rown S Ty | -]
| [/ | [
| [/ E r [
| [ E | E
g [ Il =)
<<Back | Mext>> |  Cancal

The output for this query is shown below.

FORENAME TITLE TOYVN

CUSTOMER_CODE INAME

Garman Mick il Halifax
Gillard Simon hAr Halifax
Richardson Carolyn Miss  Brighouse
Wiielburm Caraling Miss  Wakefield
Gothard Kesly Miss Leeds

Query 2

Select those customers who have either a customer code less than C0010 or those
customers who have the title of “Miss” and who also live in Halifax.

The SQL for the corresponding selection criteria is:

WHERE CUSTOMER_CODE < ‘C0010’ AND
(CUSTOMER_TITLE = ‘Miss’ OR CUSTOMER_TOWN = ‘Halifax’)
To set this criteria, enter the following values in the dialog box. Pay particular attention to

the start and end brackets.

Download Wizard - Criteria Selection
Please Select Required Criteria Operand
@OMER S B R R S R\IAnd =
P [T - i o~ =
Cig rown |- AN
r | A T ™~
Not necessary, but can

R e " d | aidclariy
g [ [l =l =
= [ [l i=f

<< Back | Mext >» | Cancel

The output for this query is shown below.
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n Cooog Garman Mick hAr Halifax
COOO1 Richardson Carolyn Miss | Brighouse
n Cooo4 Wielburn | Caroline Miss  Wiakefield
ﬂ Cooo7 Gothard Keely Miss Leeds

Pivot Table

Pivot tables are part of Microsoft Excel. They allow you to view data in many different
ways, and you can change the way you view the data with ease. Here you will see how to
initially set up a pivot table. Once you have created a pivot table, you can use the facilities
that are available in Excel to modify the pivot table.

For exemplary purposes, say that we want to see from which brochures holidays to the
various destinations have been purchased.

1. SelectRms, Download Wizard. You will be presented with the Table Download
dialog box. Select the DETAILS table, and then work through the dialog boxes that
will follow to select all the columns; do not set any selection criteria and do not sort
the data.

2. The Output Destination dialog box appears. Select a new worksheet as the output
destination. Send the data to a pivot table by selecting the Pivot Table option. Click
the Next>> button.

Download Wizard - Output Destination

—Output Destination
% MewWarksheet

" Existing ‘Worksheet ISheet'IQ j
—Output Type
 Data & Fivot Table

<< Back | Cancel |

3. The first of the Pivot Output dialog boxes appears. Highlight BROCHURE_CODE
and click the;| button (you cannot select multiple columns). Then click the
Next>> button.
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Download Wizard - Pivot Output
Please select columns to be placed down left hand site of pivat
INYOICE_NUMBER =] BROCHURE_CODE =
LINE_MUMBER
ALUE
DESTINATION_CODE
[ | El
<< Back | et »» | Cancel |

The second of the Pivot Output dialog boxes appears. Highlight

DESTINATION_CODE and click th( 2 | button (you cannot select multiple
columns). Then click thélext>> button.

Download Wizard - Pivot Output
Flease select columns fo be placed accross the top of the pivot
INVOICE_MNUMBER El W DESTINATION_CODE =
LINE_MNUMBER
BROCHURE_CODE »>
<]
<<
E El
<< Back | Tlext >» | LCancel |

5. The Pivot Output (data) dialog box appears. Highlight VALUE and cIick;|
button (you cannot select multiple columns). Then clickNiext>> button.

Download Wizard - Pivot Output (data)

Flease select columns to be used as data for pivot takle.
INWOICE_NUMBER L3 [value =
LINE_NUMBER
BROCHURE_CODE >>
DESTINATION_CODE

3
<<
[ | [
<< Back | Hext »> | LCancel |

6. The last of the Pivot Output dialog boxes appears. Accept the default options and

then click theFinish button.
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Download Wizard - Pivot Output E
—Location
Fiow: |4 Column: IEI
~Options
¥ Befresh Data Button

A B C [ D [ E F & [ w ] 1 | J K[ L [ WM [ N [ B8 [,

_1 | Refresh |

2
3]
EN Sum of VALUE
5| Dopez  DAdsd  DOAOT  DOGI Dogid  DogE Dopia
B Vocoag 1] a 0 o o 1] a 1] a 0 L] a i)
| poco g o o 0 o a i) a 1] a 0 o a o
8 Pococ 1] a 0 o a o a o 18879 0 i) a i)
9 B o EII EI_I o a i) a 1] a 0 BBE32 a o
o pooozan 1] a 0 o 11 o a o a 0 1] a i)
i BO0F ] a [t} o a 0 a 0 a 0 L] a ]
12 B 0 a 0 a a ] a ] a 41916 4173 a 0
3| Voliond i o 0 0 o 0 o 0 o 0 [ o q
| Voo 0 o 0 o o q o q 0 0 0 o 0
5 | Ve q o 0 0 o 0 o i o 0 q o q
6 | Vg 1 o 0 o 0 a o q o 0 1 o 1
7| ookl 0 a 0 o a 0 a 0 a 0 0 a 0
8 | BOOF 1] a 0 o a 0 a 0 a 0 0 a 0
9| Boodg o a 0 o a 0 a ] a 0 0 a 0
20| b rn 1] a 0 1087.8 a o a o a 0 L] a ]
21 poc o g 1] a 0 o a 20916 a 1] a 0 o o o
22| 48 1] a 0 o o 735 a 1] a 0 L] a ]
23] poco g o a 0 o 2095 8 i) a 1] a 0 o o 1]
24 BOER 1] a 0 o o 1] 1437 3822 a 0 L] a i)
25 BER o 12679 0 o a i) a 1] a 0 o a o
28| ¥ o) BITE a 0 o a o a o a 0 i) a i)
27 BOEF o a 0 o a i) a 1] a 0 o 16779 o
28| po oo 0 a 0 a a ] a ] a [t} 0 a 0
29| FOER ] a [t} o a 0 a 0 a 0 L] a ]
30 FOOEF 0 a 0 a a ] a ] a [t} 0 a 0
E Vool i o 0 0 o 0 o 0 o 0 [ o q
EH BOgES i o 0 o o q o a ] 0 0 o 0
EE Vel q o 0 o o 1 o 1 o 0 [ 0 a
O BogT 1 o 1869 o 0 a o q o 0 1 o 1
39| BO075 0 a 2919 o a 0 a 0 a 0 0 a 0
36| BOO7E 0 a 0 0 a 0 a 0 a 0 0 a 20958
Ed Grand Tatal R 4788 A7 4UOGE g% WAT 2 feera 416 B2611  kr7d 20958

2o -

8. To modify the pivot table, you will need to use the Excel Pivot Table Wizard. Either
ensure that the Query and Pivot toolbar is availatfleW, Toolbars... and then
select the Query and Pivot option), or use fraa, Pivot Table Wizard menu
options.

Pivot Table Wizard on
Query and Pivot
toolbar.

training-excel-macro.doc e a sys Oﬁ



Module 12. Easysoft Excel Macro for RMS, page 12-16

Upload Data

To upload data, the first row of the worksheet must contain the column names for the table
you wish to upload. The data must appear on sequential lines following this. The upload
stops at the first blank line. If you have previously used the Download Wizard to obtain
data (or even just the column names), then you can be confident that the correct names are
being used in a later upload.

After the upload has been performed, the colour of the primary key fields of the uploaded
rows will change:

row colour indicates

red update or insert failed
blue row inserted successfully
green row updated successfully

The rules for updates are as follows:

First attempt an update (green)
If the update is unsuccessful, then attempt to insert the row (blue)
If the attempted insertion is unsuccessful, then indicate failure (red)

Upload Example
This example is for an upload of invoice data. Say that we want to upload two new rows.
1. Insert the column names into the worksheet. In this example, we did this by

downloading some data (for invoice numi28007) and requesting that the column
headings be shown.

INVOICE_NUMBER LINE_NUMBER INVOICE_TYPE INVOICE_DATE INVOICE_VALUE CODE CURRENCY Refresh
2007 0 PINY 30-Jun-1997 4,990.00 S0008 GBP

2. Enter the data for the rows you want to insert. Ensure that there are no blank lines
between the rows. In this example, two additional rows were created, shown below.
The first new row contains a data type error (INVOICE_VALUE should not contain
any non-numeric data).

Refresh

2007 0 PINY 30-Jun-1997 4,990.00 50008 GBP
B 2990 0 PINY 13-Jul-1997 £999.99 50008 GBP
n 2891 0 PINY 13-Jul-1887 §88.00 50009 GBP

3. Start the upload by selectifgms, Upload. The Upload - Select Table dialog box
appears.
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Upload - Select Table [ ]
Awailable

TRAINING_BROCHURE =

TRAINING:DESTINATION
| TRAINING_DETAILS

QF | Cancel |

4. Select the table that will be updated and click@¥€ button. In this example, we
used the HEADER table.

5. The data is uploaded, and the worksheet contains information on the status of the

upload.

A B C D E F 5] H ] 1 [ J [ kK [ L [ 1
INVOICE_NUMBEF LINE_NUMBER INVDICE_TYPEINVOICE_DATE INVOICE_VAL UE CODE CURRENCY Befresh
2007 0/PINY 30-Jun-1997 4.990.00 50008 | GEP
2590 0/ PINY 13-Jul-1997 £999.93 50008 | GBP Easysoft Error: An undefined error has occurred
n 2991 QO PINY 12-Jul-1997 888.00 S0003 | GBF

After the update was performed, the colours on the worksheet changed. The key fields
on the first row is green, indicating successful update (although no data values were
modified). The second row is red, indicating that the attempted update was not
successful and an error message is presented.

Note - Auto Skip Failed Updates

If the Auto Skip Failed Updates option is not selected in the Options dialog box
(page 12-5), then each time that an error occurs, a message will be presented asking
whether you wish to continue the update.

Easysoft Excel Macro for RWMS

Failure Updating Row 2
With Error [Easysoft Errar: An undefined errar has occurred]

Caontinue Upload?
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Report

This option allows you to create reports tailored to your exact needs. There are two
options,Setup New Report which is used to define the report, aRdn Report.

Beport oetup MNew Feport

Options Fun Feport

Setup New Report

Last Rows  Last Time
Shests 1 1YES YES SELECT = FROM TRAINING_EROCHURE WHERE BROCHURE_CODE <'BO0D ] 1geconds

1. Enter values foReport NameandAuthor at the top of the report. These are
optional, and do not affect the output.

2. Worksheet Row. This specifies the location of the output. It must be a worksheet
that currently exists, and it must not be the worksheet on which the Setup Report
resides. Remember to enter the name of the worksheet exactly as it appears on the
tabs at the bottom of the screen.

3. Row andColumn specify the first row and column respectively on which the data is
to be returned.

4. Headings If YESis specified, then column headings will be included in the report.
This option may be left blank (so that headings are not shown).

5. Format. If YESis specified, then the width of each column is adjusted to fit the data
returned. This option may be left blank (i.e. no formatting).

6. SQL. Thisis the SQL that is sent to the server. Multiple rows of SQL are allowed
(see “Split SQL Lines”, page 12-19).

7. Save the workbook if you want to use the report in the future. The report is now
ready to run.

Note:Last RowsandLast Time are filled in automatically when the report is run. They
specify the number of rows returned and the finishing time of the report.
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Run

Report

Select the worksheet that contains the report you wish to run.

Run the reportRms, Report, Run Report). You should see a message indicating
success. ClicloK.

Easysoft Excel Macro for RMS [ <]

@ Report Completed Successfully

Switch to the worksheet on which you asked for the data to be placed. Example
output:

A B C

il BROCHURE_CODE SUPPLIER_CODE DESCRIPTION
| 2 [B0001 S0001 Faraway Shores
| 3 |BOOOZ2 0001 Ski-ing
| 4 |B0003 50001 foung Af Heart
| 5 |BOO04 50001 Price Breakers
| 6 |BOO0S 0001 City Breaks
| 7 |BO0OS 30001 World Wide

8 |Booo7 50001 Flight Only

Advanced Techniques

This section outlines a few techniques you can use to improve the reports you write.

Split SQOL Lines

The SQL that you write need not be entered on just one line. To improve readability, you
can enter it over many lines, as shown in the screen shot below.

FROM TRAINING_SUPPLIER
WWHERE SUPFLIER_CODE = 'S0004'

A B C D E

|l Report Name Author

2 |Split Mike

3

4 0 15 RO 0 Tl cl 0 A )
| & |Sheet? 1 1 YES YES SELECT *
| 6 |
| 7 |

f

You must not have any empty lines between the lines of SQL - the first empty line is taken
to be the end of the query.

trainin
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You cannot split words over lines, thus the following text would result in an error message.

SELECT ™
FROM TRAINING_SUPPL
LIER WHERE SUFFLIER_CODE = 'S0004'

Create Generic Report

To make a generic report, you can use cell references. For example, say you regularly ran
reports to determine which brochures were obtained from a given supplier, you could
create the report such that the supplier code is entered in a prominent place on the report;
using cell references, this would then be entered into the SQL query.

Say we want this SQL query: SELECT * FROM TRAINING_BROCHURE WHERE
SUPPLIER_CODE="<supplier code>’

When the supplier code is changed, the value will change in the SQL.

In this example, to aid clarity in the screen shots, we will also split the SQL over three
lines. The first two lines are not relevant to the exercise, but are needed for the query in its
entirety.

1. Entersupplier Code in cell E1 - this will be the heading under which to enter the
supplier code.

2. Enter the value of the supplier code in cell E2. In the example, we use S0004.
Although the code is a character string, the quote marks needed for this are not
necessary here, as they will be included in the SQL text that is input later.

3. Select the cell in which you will write first line of the SQL (F6). Enter the following:
SELECT * FROM TRAINING_SUPPLIER

4. Select the cell in which you will write second line of the SQL (F7).

5. Move the cursor to the Formula bar.

i IS5 [ RIS [N T o= N

E3 =] |

C D E Formula ba

I Author Supplier Code
_2 |mike S0004
3
5 | 1 YES YES
6

6. Press the equals (=) key (this indicates that a formula is to follow).
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7. Type:*“ WHERE SUPPLIER_CODE =*
Ensure you type the quote marks exactly as shown. After the first quote mark there is
a space character. The last three characters of the text are the equal sign, single quote,
double quote. Notice how the text also appears in the SQL cell (see next screen shot).
8. Press the space bar.
9. Press the ampersand (&) key.
10. Press the space bar.

11. Select the cell (E2) containing the supplier code.

12. Notice how the value E2 is added to the formula (you could have typed it directly).

Jprid e el rio] El==E s15e] , |68]8] -
F& [ x[[A] =" WHERE SUPPLIER_CODE =" & E2
C D E
1 P 0 hplie pde
2 |Mike $0004
3
4 0 eading 0 A )
5 1 YES YES  SELECT * FROM TRAINING SUPPLIER
6 |=" WHERE SUPPLIER_CODE =" & E2
7

13. Press the following sequence of characters:
space bar, ampersand (&) key, space bar, double quote, single quote, double quote.

14. Press the Enter key. The SQL is ready to run.
15. Notice how the formula contains a reference to cell E2 which contains the company

name. If you change the name, then this change will automatically be reflected in the
SQL.
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Troubleshooting

Error: Column x does not exist

This occurs when you write SQL in a custom report if the following conditions apply:

» the query contains a condition of the form WHERE <column> <operator> <value>

e <value> is a character datatype

» the data that you entered for <value> was not enclosed within character literals, that is,
single quote marks.

For example if you wrote: WHERE SUPPLIER_CODE < B0004
instead of WHERE SUPPLIER_CODE < ‘B0004’

Then the following error message would occur:

Easysoft Excel Macro for RMS [ <]

& Easysoft Errar: Column B0004 does not exist in tahle

The reason for this is that the syntax of the first where clause is correct; it is possible to
compare values from two columns. Since there is no column called BO004 the query
returns the error message.

There are two (or more) Refresh buttons on the worksheet.

A B C D E F | @
{ll CUSTOMER_CODE |INAME FORENAME TITLE TOWN Refresh | Refresh
2 |Cooos Garman Mick Mr Halifan
3 |Coo13 Gillard Simon Mr Halifax
4 |C0001 Richardson  Carolyn Miss  Brighouse
5 |Coo04 Welburn Caroling Miss Wakefield
6 |Coo07 Gothard Keely Miss Leeds
7 |Cooos Berlin Karl M
8 |Cooay Gothard Keely Miss
9 |Cooos Maylor lan r

In the general case, this is not a problem; each different query has an associated Refresh
button, and provided that the column headings or the result sets do not overlap, no
confusion arises.

However, in the example above, the Refresh button in column F belongs to one query
which uses the first four columns. The Refresh button in column G belongs to a different
guery which uses the first five columns.

If you want to have more than one query on the same worksheet, then ensure you plan the
layout carefully. If you want to clear a worksheet of a button, then select the area to
delete, and uskdit, Deletefrom the main menuClear removes data, but it will not

remove a button).
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APPENDIX A

Global Glossary

$ DCL prompt.
I DCL comment separator.
Access Control List see ACL.

ACL (Access Control List) A list that defines the kinds of access to be granted or
denied to users of an object.

Alpha A type of computer produced by Digital Equipment Corporation (DEC) which can
use the VMS and OpenVMS operating systems.

Alternate index An index which is additional to the primary index.
Alternate key (in RMS terms) An optional key in an indexed file.

ANSI (American National Standards Institute) The primary formal standards-making
body in the United States.

API (Application Programming Interface). A set of related functions that a computer
programmer uses to obtain some kind of service from another piece of software.

Application (In ODBC terms) a program that processes data and which runs under
Microsoft Windows.

Area (in RMS terms) A region of an RMS indexed file that allows a user to specify
placement and/or specific bucket sizes for particular portions of a file. An areas consists
of any number of buckets; there may be from 1 to 255 areas in a file.

ASCIl (American Standard Code for Information Exchange) A set of 8-bit binary
numbers which represent the alphabet, punctuation, numerals and other special symbols
which are used to represent text.

Bit A binary digit (0 or 1). The smallest unit of information in a binary notation system.

Block (In general terms) the smallest unit of space into which a mass storage device can
be divided.

(In OpenVMS terms) The smallest logically addressable unit of data that a device can
transfer in an I/O (Input/Output) operation. Typically, 512 contiguous bytes.

Block I/O A data accessing technique in which the program manipulates the blocks
(physical records) that compose a file, rather than its logical records. This allows for the
direct access of the blocks in a file without regard for the file organisation or record
format.
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Blocked record (in VAX/OpenVMS terms) A record in a file in which more than one
record or segment can be contained in a block.

Boolean Boolean logic is the two-valued logic of true and false.

Bucket (in VAX/OpenVMS terms) A storage structure of between 1 and 32 disk blocks
that is used to store and transfer units of data in files which have a relative or indexed file
organisation. A bucket can contain only complete records, unlike a block.

Buffer A temporary storage space for data.

Byte A binary character string consisting of bits operated on as a unit.

Catalog (In SQL terms) a named collection of one or more tables grouped together. The
catalog contains definitions that describe SQL features of application databases, such as
which columns belong to which tables, user privileges, etc.

CLI (Call Level Interface) A set of function calls that a computer programmer uses to
obtain some kind of service from another piece of software. CLI is used with reference to

SQL standards to describe an interface that is not embedded SQL.

Column the vertical dimension of a table (cf. row). The field at the intersection of a row
and a column holds the value in accordance with the data type specified.

Comma Separated Textsee CSV.

Command An instruction (usually an English word) that specifies an operation to be
performed.

Conformance level (API) Refers to the set of ODBC functions that an ODBC driver
supports.

Conformance level (SQL) Refers to the set of SQL functions that an ODBC driver
supports.

Contiguous A technical term meaning adjacent, next to or continuous.
CST (Comma Separated Text). see CSV.

CSV (Comma Separated Values). CSV is text that defines data values. The values are
separated by commas (same as CST).

Data source A set of database files plus (if appropriate) the associated operating system,
DBMS and network.

Data type A data type is the specification of permitted values. A data type limits the
values which are allowed to be used.

Database A collection of data files.

DBMS (Database Management System). Software that handles access to a database.
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DECNET A proprietary communication protocol produced by Digital Equipment
Corporation (DEC).

Default A value automatically inserted into a table in the case where a user has not
specified a value to be used.

DCL Digital Command Language. The standard common interface to Digital’'s major
operating systems.

DCL prompt By default this is the dollar sign ($). It indicates that DCL is ready to
accept a command.

DLL (Dynamic Link Library). A shared library of code that is loaded in and out of
memory as and when it is needed.

Download(ing) In non-technical terms downloading is taking data from the Server and
storing it on the Client PC (cf. uploading).

Driver See ODBC driver.

Driver Manager A dynamic link library (DLL) provided by Microsoft, the main function
of which is to load ODBC drivers.

FDL (File Definition Language) A language used to describe file organisations of data
files.

Field A segment of a data record.

File Definition A file definition in the Easysoft Administrator contains information
relating to the organisation and length of a file stored on the Server platform.

File Definition Language see FDL.

File organisation (in VAX/OpenVMS terms) The file structure that is used as the
physical arrangement of the data on the storage medium. RMS file organisations are
sequential, indexed and relative.

File sharing (in VAX/OpenVMS terms) The capability of a relative or indexed file to
allow access to more than one process.

File specification A unique identification for a file which gives its physical location, the
file type and the version number.

File type The part of a file specification that consists of a period (.) followed by a number
of characters. Same as file name extension.

Floating (1) A number that may be positive or negative but that has a whole (integer)
portion and a fractional (decimal) portion. (2) An arithmetic operation in which the
decimal point is not fixed, but placed automatically in a correct position.

FTP (File Transfer Protocol). A standard method (rfc 959) of transferring files between
different machines.
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Function (SQL) A function in SQL takes &calar valueor a set of scalar values and
returns a scalar value.

Image (in VAX/OpenVMS terms) Procedures and data bound together by the linker.
There are three types of image: executable, shareable and system

Index (in DEC terms) The structure that allows retrieval of records in an indexed file by
key value. See key.

Indexed Sequential Access Methad See ISAM.

Indexed file organisation(in VAX/OpenVMS terms) A file organisation in which a file
contains records and a primary key index (and possibly other alternate key indexes) which
is used to process the records sequentially by index or randomly by index.

Interoperability An application that is interoperable is one that can access many different
databases.

ISAM (in VAX/OpenVMS terms) (indexed sequential access method) A method of file
organisation, storage and access. Records are stored and accessed on the basis of the
contents of a field called a key field. An index is used to determine a position from which a
short sequential search is made for the desired entry.

ISO (International Standards Organisation) A world-wide federation of national
standards bodies that sets standards for a variety of technologies.

Key (in DEC terms) A string or numeric data that specifies a particular record that is
accessed randomly. In indexed files the user defines the length and location within the
records. RMS uses the key to build an index. In relative files, key refers to the relative
record number of each data record in the data file. RMS uses the relative record number to
identify and access data records.

Literal A literal is a way of representing a value. Each value hdata type and for
each data type there is a corresponding literal specification.

Local Data type A local data type represents the storage format of the data within the
data files on the Server. This local data type is mapped onto an SQL data type within the
Easysoft SQL Engine.

Logical see Logical name.

Logical name In the OpenVMS and VMS operating systems, an alias for a file
specification (can include directories, subdirectories, input/output devices). It is a named
variable which is replaced by a value when it is used.

Multi-tier driver  (also see single-tier driver) In a multi-tier configuration the ODBC
driver sends SQL requests to a server that processes those requests. Typically, multiple-
tier systems are divided across platforms.

Multiprogramming Parallel processing of more than one routine or program by
interleaving them and timesharing the computer system.
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Nibble Four contiguous bits of memory; one half of a byte.

ODBC (Open DataBase Connectivity). An industry standard defined by Microsoft which
is by software that allows communication between different database systems.

ODBC driver The software that implements ODBC function calls. Each driver is
specific to an application.

OpenVMS An operating system that runs on Alpha and VAX machines (see VMS).
Operating system (1) An integrated collection of programs that controls the execution of
computer programs and performs system functions. (2) Software that organises a central
processor and peripheral devices into an active unit for the development and execution of
programs.

Owner UIC The UIC of the owner of the file. Typically, the person who created the file.
Packed decimal(in VAX/OpenVMS terms) A method of representing a decimal number

by storing a pair of decimal digits in 1 byte. This can be done because there are 8 bits in 1

byte and only 4 bits are needed to represent any one of the numbers 0 through to 9.

Packet In communications technology, a packet is the smallest unit of information that
can be transmitted over a network.

Parameter A value that is passed to a command.

Parse To break a string of characters into primary components for the purpose of
interpreting the string.

Predicate A predicate is a simple statement which can be true, false or sometimes
unknown.

Primary key (in RMS terms) The mandatory key within the records of an indexed file.

Privilege A privilege is the right to perform a particular action (e.g. INSERT) on an
object (e.g. table).

Protection code A code in each file that indicates who may and may not access the file.

Quialifier A portion of a command string that modifies a command verb or a command
parameter. It has the format: /qualifier[=option].

Random accessAn access mode in which the value of a data item identifies the record.

Record A collection of related data items treated as a unit. A record contains one or more
fields.

Record access model he method used in RMS for retrieving and storing records in a file.
Record locking The ability to control the operations being performed on a file that is

being simultaneously accessed by more than one program. It prevents two programs
accessing the same record.
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Relative file organisation(in VAX/OpenVMS terms) The arrangement of records in a
file in which each record occupies a cell of equal length.

Relative record number An identification number that specifies the position of a record
cell relative to the beginning of the file.

RMS (Record Management Services) A DIGITAL-specific term. A set of routines that is
used to manipulate data files. The OpenVMS high-level file system.

Routine A set of computer instructions that perform an operation.

Row A row is the horizontal dimension of a table (cf. column). A row in its most basic
roll equates to a record within a file.

Scalar value A scalar value is in principle any value that can be assigned to a column.

Search condition A search condition is a statement or group of statements joined together
by boolean operators which results in a true, false or unknown condition.

Segmented keyA key that consists of separate segments (sections) in different parts of a
record.

Sequential accessAn access mode in which records are obtained from a file in a
consecutive sequence.

Sequential file organisation(in VAX/OpenVMS terms) A file organisation in which
records appear in the order in which they were originally written. The records can be fixed
length or variable length.

Server A server can be considered as an engine providing some service. A client calls the
server, resulting in the service being performed.

Set function (SQL) An operation on a set of values in a column of a table or all values
from a column in a group of rows in a table.

Simple key (RMS term) A key that consists of a single segment (section) of a record.

Single-tier driver (also see multi-tier driver) An ODBC implementation in which the data
is processed directly by the ODBC driver.

SQL (Structured Query Language). A standard language for interacting with relational
database systems.

SQL statement SQL statements can be categorised as data manipulation, data definition
or SQL control statements.

Symbol (OpenVMS) A name that represents numeric, character, or logical values. When
you use a symbol in a DCL command line, DCL uses the value you assign to the symbol.
By defining a symbol as a command line, you can execute the command by typing only the
symbol name.

Syntax The structure of a language, command or statement.

training-appendix.doc e a sys Oﬁ



Global Glossary, page 9

System data sourceA data source which can be accessed by any user on a given
computer cf. user data source.

Table Atable consists of column definitions and is the view a user sees of data definitions
they have defined. You can consider a table as a rectangular sheet cortalomgsand
rows Each intersection (cell) can contain a value.

TCP/IP (Transmission Control Protocol/Internet Protocol). A standard method (rfc 793)
of accessing data on different machines.

UIC (in VAX/OpenVMS terms) The abbreviation for user identification code. A 32 bit
value assigned to users and files that specifies the allowed operations. A unique identifier
for a user in the system.

Upload(ing) In non-technical terms uploading is taking data from the Client PC and
storing it on the Server (cf. downloading).

User data source A data source which can be accessed by a specific user only cf. system
data source.

User Identification Code see UIC.

VAX (Virtual Address eXtension). A type of computer produced by Digital Equipment
Corporation (DEC) which can use the VMS and OpenVMS operating systems.

Virtual memory (in VAX/OpenVMS terms) The set of storage location in physical
memory and on disk that is referred to by virtual addresses. From a programming
viewpoint, the secondary storage locations appear to be locations in physical memory.

VMS (Virtual Management System). An operating system that runs on VAX and Alpha
machines. Superseded by OpenVMS.

Volume (in VAX/OpenVMS terms) A mass storage medium such as a disk pack.

X/Open SQL Access Group An industry consortium of DBMS vendors whose objective
is to enable SQL-based products from multiple vendors to work together.
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APPENDIX B

Data Types

This appendix consists of 2 sections:

» SQL data types that are supported by Easysoft ODBC
» Local data types supported by the Easysoft SQL Engine on the Server

SQL Data Types

This section lists the SQL data types that are supported by Easysoft ODBC.

Character String Data Types

CHAR Character string of fixed string length wheren is less than or equal to
254,

VARCHAR Variable length character string with a maximum string length 254.

Exact Numeric Data Types

TINYINT Signed, exact, numeric value with precision 3 and scale 0.
SMALLINT  Signed, exact, numeric value with a precision 5 and a scale O.

INTEGER Signed, exact, numeric value with a precision 10 and a scale 0.

Approximate Numeric Data Types

DOUBLE Signed, approximate, numeric value with a mantissa precision 15 (zero or
absolute value 1% to 10%).

Datetime Data Types
DATE Date data.

TIME Time data.

TIMESTAMP Date/time data.
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Local Data Types

The supported data types of the Easysoft SQL Engine on the Server are shown in the table
below.

Notes

1. Column headings:
Storage type The options are: A = ASCII, B = Binary, P = Packed

Length: If length isnot fixed, then the default length is shown first, and the maximum
length is shown in brackets.

Format (for dates and times): Y = Year, M = Month, D = day, h = hour, m = minute, s =
second, ¢ = 0.01 second.

Reversed an R in this column indicates that the byte order is reversed.
Un/Signed S indicates that the data type is signed, U indicates that it is not signed.

2. (d) after an entry indicates that it is a default value and can be changed.
3. For historical reasons, data types with different names may have the same structure.

4. Additional notes (indicated by a number after the data type name) on a few datatypes
are contained in the table on page 14.

Local Data Types

(4
<& @c&e\& i
Name < " ¥ A\
ABC-PACKED (1) P | DOUBLE 8(16) | 16(d) O(d) Trailingsign - - -1 s
BASIC-DATE B | DATE 2 5 0 DDDYY 01-JAN-1970 | 1day - |s
BASIC-DATE4 B | DATE 4 10 |o DDDYY 01-JAN4970 | 1day - | s
BINDATE B | DATE 4 10 |o YYYYMMDD (d) | - - - |s
BINTIME B [ TIME 4 10 |o hhmmsscc (d) - - -] s
BINTIME-U B [ TIME 4 10 |o hhmmsscc (d) - - - |u
BINTIME-2-U B [ TIME 2 5 0 hhmm (d) - - - |u
BYTE B [ TINYINT 1 0 S
C-TIME (2) B | TIMESTAMP | 4 10 |0 01-JAN-1970 | 1 sec. - |s
00:00:00.00
C-TIME-REV (3) B [ TIMESTAMP | 4 10 |o 01-JAN-1970 | 1sec. R |S
00:00:00.00
C-TIME2 (4) B | TIMESTAMP | 4 10 |0 01-JAN-1900 | 1 sec. - |s
00:00:00.00
CDS-DATE (5) B | DATE 2 5 0 01-JAN-1900 | 1day - |s
CDS-DATE2 (6) B | DATE 2 5 0 24-0CT-1924 | 1day R| s
CDS-TIME3 (7) B [ TIME 3 9 0 hhmmss - - - |s
CODA-DATE2 (8) B | TIMESTAMP | 4 10 |0 18-NOV-1858| 1 minute - |s
00:00:00.00
D-FLOATING B | DOUBLE 8 15 |o() |- - - - |s
Table continued on next pade
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90\/0 > (4
N7 & o« &
O & P & F® ©
Name O* ¥ R 9 & o ¥ &
DATE A | DATE 11 (254) 11 (d)| O DD-MMM-YYYY | - - - -
DIBOL- A | DOUBLE 16 (19) | 16 (df 0(d)| Overpunched - - - |s
OVERPUNCHED- trailing sign
NUMERIC
DOUBLE B | DOUBLE 8 15 o) |- - - - S
F-FLOATING B | DOUBLE 4 7 o) | - - - - S
FLOAT B | DOUBLE 4 7 o) |- - - - S
FREEFORM A | VARCHAR 16(32) [ 16 () o(d)| - - - - -
G-FLOATING B | DOUBLE 8 15 o) |- - - - S
H-FLOATING B | DOUBLE 16 33 o@d)| - - - - S
IBASEDATE (9) B | TIMESTAMP |8 19 |o - 17-NOV-1858 | 1x107sec. |- |S
00:00:00.00
INFORMIX-DATE-4 B | DATE 4 10 0 - 31-DEC1899 1 day S
INFORMIX-DATE-4- B | DATE 4 10 0 - 31-DEC1899 | 1day R |S
REV
INTEGER1 B | SMALLINT 1 o) |- - - S
INTEGER2 B | SMALLINT 2 o) |- - - S
INTEGER3 B | INTEGER 3 o(@d)| - - - - S
INTEGER4 B | INTEGER 4 10 o) |- - - - S
INTEGERS B | DOUBLE 5 12 o] - - - - S
INTEGER6 B | DOUBLE 6 15 o) |- - - - S
INTEGER7 B | DOUBLE 7 17 o] - - - - S
INTEGERS B | DOUBLE 8 19 o) |- - - - S
INTEGER-S B | INTEGER 4 10 od)| - - - - S
JDATE B | DATE 2 5 0 - 01-JAN-1900 | - - S
KD-DATE (10) A | DATE 7 7 0 YYYYDDD - - - -
LEADING- A | VARCHAR 16 (32) | 16 (d)| 0 (d) | Overpunched leadif - - - S
OVERPUNCHED- sign
NUMERIC
LEADING-SIGN- A | VARCHAR 16 (32) | 16 (d) 0(d)| Leadingsign - - -l s
NUMERIC
LONG B | INTEGER 4 10 0() |- - - - S
LONGWORD B | INTEGER 4 10 od)| - - - - S
LONGWORD- B | INTEGER 4 10 0() |- - - R |S
REVERSED
NUMERIC A | VARCHAR 16(32) | 16 (d) o(d)| - - - - -
PACKED P | DOUBLE 8(16) | 16(d)| 0(d) | Trailing sign - - - |s
PACKED-S P | DOUBLE 8(16) | 16(d} O(d)| Trailingsign - - - s
PACKED-U P | DOUBLE 8(16) [16(d)|0() |- - - - |u
PHDATE (11) B | DATE 2 5 0 - - - - S
PHDATE4 (12) B | DATE 4 10 0 - - - - S
PHDATETIME B | TIMESTAMP | 8 19 0 YYYYMMDD - - - U
hhmmsscc
PSI-DATE (13) P | DATE 4 7 0 YYYYDDD - - - S
QUADWORD B | DOUBLE 8 19 o] - - - - S
QUADWORD- B | DOUBLE 8 19 o) |- - - R |S
REVERSED
SEB-DATE B | DATE 6 15 0 YYYYMMDD - - - S
SINT3 B | INTEGER 3 7 o) |- - - - S
SINT5 B | DOUBLE 5 12 o] - - - - S
SINT6 B | DOUBLE 6 15 o) |- - - - S
Table continued on next pade
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\90\;?0 < X & >

e@\i‘?d z‘é& @6\‘} £ o‘&'b @66@\6 ‘@’60
Name Q7 ¥ V R 9 & o ¥ &
SINT7 B | DOUBLE 7 17 o(d)| - - - - S
SMITHSONIAN-DATE | B | DATE 4 10 0 - 17-NOV-1825 | 1 day - S
(14
SPD-DATE (15) P | DATE 16 15 0 YYYYMMDD (d) | - - - S

Trailing sign

SPECIAL-DATE-1 B [ DATE 2 5 0 - 05-AUG-1948 | 1 day - S
SPECIAL-DATE-2 B | DATE 2 5 0 - 31-DEC-1919 | 1day - u
SPECIAL-DATE-3 N [ DATE 5 5 0 - 30-DEC-1899 | 1 day - S
SPECIAL-DATE-4 A | DATE 5(5) 5 0 YYDDD - - - -
STARDATE (16) B [ TIMESTAMP | 8 20 0 - 17-NOV-1858 | 1x10"sec. | - S
STRING A | VARCHAR 50(254) 50(d) O - - - - -
TIME A | TIME 11(254) 11 (d){ O hh:mm:ss.cc (d) - - - -
TIMESTAMP  (17) B | TIMESTAMP | 8 20 0 - 17-NOV-1858| 1x107 sec.
TRAILING- A | VARCHAR 16 (32) | 16 (d)| 0 (d) | Overpunched - - - S
OVERPUNCHED- trailing sign
NUMERIC
TRAILING-SIGN- A | VARCHAR 16 (32) [ 16(d) 0O(d)| trailing sign - - - S
NUMERIC
UINT3 B [ INTEGER 8 8 0(d) |- - - - U
UINT5 B | DOUBLE 5 13 o(d)| - - - - u
UINT6 B [ DOUBLE 6 15 0(d) |- - - - U
UINT7 B | DOUBLE 7 17 o(d)| - - - - u
UINTEGER1 B [ SMALLINT 1 8 0(d) |- - - - U
UINTEGER2 B [ INTEGER 2 o(d)| - - - - u
UINTEGER3 B [ INTEGER 8 8 0(d) |- - - - U
ULONG B | DOUBLE 4 10 o(d)| - - - - u
ULONGWORD- B [ DOUBLE 4 10 0(d) |- - - R |U
REVERSED
UQUADWORD B | DOUBLE 20 o(d)| - - - - u
UQUADWORD- B [ DOUBLE 20 0(d) |- - - R |U
REVERSED
UWORD B [ INTEGER 2 5 o(d)| - - - - u
UWORD-REVERSED [ B | INTEGER 2 5 0(d) |- - - - U
VMSDATE4 (18) B | DATE 4 10 0 - 17-NOV-1858| 1x107sec. | - S
VMSDATE4- B [ DATE 4 10 0 - 17-NOV-1858 | 1x107sec. |R | S
REVERSED (19)
VMSDATES8 (20) DATE 8 20 0 - 17-NOV-1858| 1x10"sec. | -
VMSDATES- B [ DATE 8 20 0 - 17-NOV-1858 | 1x107sec. |R | S
REVERSED (21)
WORD B [ SMALLINT 2 5 o) | - - - -
WORD-REVERSED B [ SMALLINT 2 5 0(d) |- - - - S
ZONED A | VARCHAR 16 (32) [ 16(dy O(d)| - - - - U
ZONED-NUM A | VARCHAR 16 (32) | 16 (d)| 0 (d) | Trailing sign - - - S
ZONED-S A | VARCHAR 16 (32) | 16(dy 0(d)| Trailing sign - - - S
ZONED-U A | VARCHAR 16 (32) | 16 (d)| 0 (d) | - - - - U
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Notes on Local Data Types

Note Datatype Comment

number

1 ABC-PACKED Sign is stored in last nibble (4 bits) of packed string. Positive sign represented by
negative sign represented by 5

2 C-TIME Count of seconds since Start

3 C-TIME-REV Count of seconds since Start

4 C-TIME2 Count of seconds since Start

5 CDS-DATE Each year has 366 days

6 CDS-DATE2 Each year has 366 days

7 CDS-TIME3 CDS format

8 CODA-DATE?2 Count of minutes since Start

9 IBASEDATE Begin date: 01-JAN-0100 00:00:00.00, End date: 09-DEC-5941 00:00:00.00

10 KD-DATE DDD is number of days since start of year. Example: 20th February 1996 is stor
1996051 (051= 31 days Jan, + 20 days Feb).

11 PHDATE 2 byte storage, first 7 bits for year, next four for month, last five for day.

12 PHDATE4 4 byte storage, first 23 bits for year, next four for month, last five for day.

13 PSI-DATE DDD is number of days since start of year. Example: 20th February 1996 is stor|
1996051 (051= 31 days Jan, + 20 days Feb).

14 SMITHSONIAN-DATE Count of days since Start

15 SPD-DATE Signed packed decimal date

16 STARDATE End date: 09-dec-5941

17 TIMESTAMP End date: 31-DEC-9999

18 VMSDATE4 End date: 31-DEC-9999

19 VMSDATE4-REVERSED | End date: 31-DEC-9999

20 VMSDATES8 End date: 31-DEC-9999

21 VMSDATES-REVERSED | End date: 31-DEC-9999

3,

ed as

ed as
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APPENDIX C

Import Export CSV Format

This appendix lists the import/export CSV format used by the Easysoft PC Administrator and the
Host Administrator on the server.

Angle brackets (<>) indicate that some value is substituted for the text shown inside the braces;
the brackets are not part of the file definition.

File Definition
"FILE","<File Name>" , "<File Organisation>" , "<Record Type>" , <Record Size>
Field Definition

"FIELD" , "<File Name>", "<Field Name>" , "<Data Type>" , <Offset> , <Length>,
<Precision> , <Scale> , <Encrypted> , *'<Date Format>" , "<Default>"

or

"FIELD" , "<File Name>", "<Field Name>" , "<Data Type>" , <Offset> , <Length>
(Other details are defaulted by the import routine).

* indicates only used for ASCII Dates/Times.
Database Definition

"DB", "<Database Name>", "<Default Directory>" , "<Driver Name>",
"<Connect String>"

Table Definition

"TABLE", "<Database Name>", "<Table Name>", "<Table Type>", "<File Name>" ,
"<File Specification>" , "<Criteria>"

Column Definition

"COLUMN?" , "<Database Name>", "<Table Name>", "<Column Name>" ,
"<Field Name"> , "<SQL Data Type>", <Length> , <Updatable> , <Visible> , "<Default
Value>"

User Definition

"USER", "<User Name>", "<Password>"

Note: The password field is not written on exports
Database Privileges Definition

"DBPRV", "<User Name>" , "<Database Name>" , "<Database Username>" , "<Database
Password>" , <Allow Select> , <Allow Insert>, <Allow Update> , <Allow Delete> ,
"<Security Level>"

Table Privileges Definition

"TBLPRV" , "<Database Username>" , "<Database Name>" , "<Database Password>" ,
"<Table Name>", <Allow Select> , <Allow Insert> , <Allow Update> , <Allow Delete>
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APPENDIX D

Easysoft ODBC PC
Installation

This chapter describes the installation of the Easysoft ODBC Driver.

Easysoft ODBC requires Windows 95 or above and unless there are differences which
need to be considered, these platforms are collectively referred to as “Windows”.

Easysoft ODBC storage requirement: 5 megabytes
Easysoft ODBC memory requirement: 4 megabytes

To upgrade from a previous Easysoft version, follow the procedure outlined for installing
the software.

Note: When you upgrade the ODBC driver, you must also upgrade the Easysoft Server
Component on the server and the version number of these two products must be identical.

Starting the Driver Installation

There are three ways to obtain the Easysoft ODBC Driver software:

* The Easysoft web site is available 24 hours a daytiat//www.easysoft.corfor
downloads of definitive releases and documentation. Select Download from the
Easysoft ODBC-RMS Driver section of the web site. Log in. (If you have not yet done
S0, you need to register first. On the registration form, an asterisk (*) indicates that a
field is mandatory.) From the download page, choose the client platform release that
you require.

» The Easysoft FTP server is available 24 hours a ddpdtftp.easysoft.com
containing free patches, upgrades, documentation and beta releases of Easysoft
products, as well as definitive releases. Change to the pub/download/client/ directory
and then choose the platform release that you require.

* You can order Easysoft software on CD by email, telephone or post (see Contacting
Easysoft).

The name of the Easysoft ODBC Driver distribution file is of the form:
* odbcx.y.z-windowsx86.exe

where X" is the major version numbery™is the minor version number and"is the build
index.
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Driver Installation Steps

Execute the file distribution that you obtained from one of the sources described earlier in
this chapter. There will be a short delay while Setup prepares the wizard to guide you
through the installation procedure. Then the Easysoft ODBC (Welcome) dialog box
appears.

x

‘Welcome to the E azysoft ODBC Setup program. This

.
eaSYSOft program will install Easpsoft ODEC on your computer.

3 It iz strangly recommended that pou exit al Windows programs
: befare running this Setup program.

Click. Cancel to quit Setup and then cloze any programs you
have running. Click Mext to continue with the Setup program.

- witRMIMNG: This program iz protected by copyright law and
intermational treaties.

Unauthorized reproduction or distribution of this program, or any
~ portion of it, may result in severe civil and criminal penalties, and
- will be prozecuted to the masimum extent possible under law.

Cancel |

Click Next to continue. The Software License Agreement dialog box is displayed.

Software License Agreement 1'

Pleaze read the following License Agreement. Press the PAGE DOWHN key to see
the rest of the agreement.

END USER LICENSE AGREEMENT FOR EASYSOFT SOFTWARE ﬂ

IMPORTAMT-READ CAREFULLY: Be Sure To Carefully Read And Understand &l
0Of The Rights &nd Restrictions Described In This E asysoft End-User License
Agreement ["Agreement'’).

Thiz Agreement |z A Legal Agreement Between You [Either An Individual OF 2 Single
Entity] And Easyzoft For The Easysoft SOFTWARE Accompanging This Agreement,
WWehich Includes The Accompanying Computer SOFTWARE. By Installing The
SOFTwWARE, vou &gree To Be Bound By The Terms OF This Agreement. [Fv'ou Do
Mot Agree To The Terms OF This Agreement, You May Mot Install Or Use The
SOFTWwWARE.

SOFTWARE PRODUCT LICENSE LI

Do you accept all the terms of the preceding License Agreement? |f you choose Mo, Setup
will close. Toinstall Easysoft DDBC, you must accept this agreement.

< Back ez Mo |
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After you have read the License Agreement, click Yes to confirm your acceptance of its
terms. If you do not accept the terms of the agreement, click No and then click Exit Setup
to exit the installation.

The User Information dialog box is displayed.

User Information

x|
#| Please enter your name and the company you work for.
easysoft
__—: I ame: IJohn Sriiith
3 =
P ?.. Company: IEasysoft Limited
= =
e L
= -
S
< Back Mest > Cancel

Type your name and company in the spaces provided. Click Next.

In the Start Copying Files dialog box, click Next.

Start Copying Files

x|
5] Setup has enough information to start copying the program files.
easyso. t IF you want to reviews or change any seftings, click Back. 1f pou
are satisfied with the zettings, click Mext to begin copying files.
-— Current Settings:
= Summary: ;I
3 = = Setup Type: Typical
—— — User Infarmation:
= John Smith
= _? E azyzoft Limited
E e
= = Ll =
Cancel |
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In the Setup Complete dialog box, click Finish to return to Windows. To display the
Easysoft ODBC Driver online Help, click the check box.

Setup Complete

= g as Easvzoft ODEC Setup iz almast complete.
easysofi
-

#

PR bbb bbb

™ Miew the E asyzaft ODEC Driver documentatiore

it
Wdd| uulll“ll

Click Finizh to complete Easpsoft ODEC Setup.

h

[q' B {

< Back I Finish I

The installation successfully terminates, and the default Microsoft ODBC Administrator

icon is created. Typically, the ODBC Administrator icon can be found in the Control
Panel, or under the Start menu.
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APPENDIX E

Easysoft COBOL Converter

The Easysoft COBOL Converter is used to convert the file definitions contained in the
FILE SECTION of COBOL files to the CSV form (Comma Separated Value) required by
the PC-based Easysoft Administrator and the server-based Administrator.

The Easysoft Cobol Converter conforms to the following COBOL standards:
ANSI '74
ANSI '85 (ANSI X3.23 - 1985)
X/Open
VAX COBOL 5.3
DEC COBOL 2.4

This document is based on the assumption that you know about the form and function of
the FILE SECTION of COBOL files.

The COBOL converter is not contained within the basic the Easysoft ODBC for RMS
software. For the installation and use of the COBOL converter, you will need write
privileges to the server.

Installation

The software is supplied as a compressed file (one per platform) on the Easysoft Web Site
(http://mww.easysoft.com/).

The installed files on the RMS platform are approximately 170 Kbytes (the size varies
slightly, depending on whether the hardware platform is VAX or Alpha).

Any user with write privileges on the server can install the converter.

1. Download the zipped file from the Easysoft Web Site onto your PC. Place the file in
any convenient temporary location.

2. Transfer the zipped file from the PC to your server. This must be done using binary
transfer mode.

The zipped file should be placed in the directory which is referenced by the
EASYSOFT_SQL_SYSTEM logical. This logical will have been set up during the
installation of Easysoft ODBC for RMS, and by default is
[EASYSOFT.SQL.SYSTEM]. ltis possible that the Easysoft software was installed
in a different physical location. To ascertain where the EASYSOFT_SQL_SYSTEM
logical points to, at the command prompt type:
$ SHOW LOG EASYSOFT_SQL_SYSTEM
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The output will contain the line:
"EASYSOFT_SQL_SYSTEM" = "<device>:[<directory>]"

3. Unzip the file (a copy of the required executable resideEagYSOFT_SQL_SYSTEW

To do this type:
$ UNZIP <filename>

The following files will be generated:

COBOLCNV.OLB, COBOLCNV.COM, COBOLSETUP.COM

4. Run the setup routine:
$ @COBOLSETUP

The following file will be generated: COBOLCNV.EXE
The COBOLCNV.OLB file will be removed.

The software can now be used.

5. Remove the zipped file from the PC and COBOLSETUP.COM from the server (this
step is optional).

Using the Converter

This section describes the options available; examples for each option are presented after
this.

The entire process of conversion and using the generated converted file is:

1. Convert the COBOL file (all file and record definitions in the FD section are
converted)

2. Either
a) Import the CSV file directly into the Easysoft Administrator on the PC (this import

will include a validation process), or

b) Import the file in two stages. First, the CSV file should be imported into the server-
based administrator, then download the catalog into the PC Administrator. The
advantage of the two-stage process is that with large files, the overall import time
will be quicker than by importing the CSV file directly into the PC-based
Administrator

3. Set the database privileges (if the imported database is new)
4. Upload the definitions to the catalog on the server
The command syntax to run the converter is:

$ @EASYSOFT_SQL_SYSTEM:COBOLCNV <COBOL file specification> [<options>]
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Where <COBOL file specification> is the name of the COBOL file to convert. This name
must include any file extension. If this parameter is omitted, a short listing of the options
available is displayed, and then the routine stops.

<options> is one or more of the following, in any order.

Option Explanation

/OUT=output_file  <output_file> is the name of the file which is generated by the
conversion process.

If <output_file> is not specified, then the output is sent to the
screen.

[FILLERS Outputs FILLER fields.
/SUBSTRUCTURES Outputs group items (sub-structured fields).

/TURNON Converts raw record descriptions (e.g. from a text file containing
these).

After the COBOL file has been parsed, you are asked to supply the name of the database
and the default directory. See “Basic Conversion”, page 32, for detalils.

There is no limit to the size of the COBOL file which can be converted.

The converter has no effect on any other software.

If you wish to quit the routine whilst a conversion is taking place, then do the following:
PressCtrl-y

If the FILE SECTION of the COBOL file contains invalid syntax, then a message is
generated stating this, but processing will continue whenever possible, so that those
definitions which are valid will be converted.

Basic Conversion

This example shows the basic options required to convert a COBOL file. Say there is a
COBOL file calledTESTDATA.TXT. To convert this and put the output in a file called
TESTDATA.CSV, you would type:

$ @EASYSOFT_SQL_SYSTEM:COBOLCNV TESTDATA.TXT /OUT=TESTDATA.CSV
Easysoft COBOL converter Version <version>
<copyright notice>

Processing file
Parsing COBOL data
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Database Name : TEST
Default Directory : TESTDIR

After an introductory message, you are asked for Database Name. This is the name that
you want to call the database which holds the definitions which will be generated by the
conversion. You must enter a value.

Default directory refers to the default location of the files stored on the server. lItis
optional; if a value is not entered, an empty string is generated in the output.

Converting parsed data to CSV data.
Conversion Statistics

Total number of FILE definitions : <n>
<other conversion statistics

Conversion completed successfully

Comparison

Say the COBOL file contained these definitions:

FD EMPLOYEES
<other definitions may appear here>

01 EMPLOYEE.
03 SSN PIC X(9).
03 NAME PIC X(30).

The CSV file that is generated would contain the following:

"FILE","EMPLOYEES","INDEXED","FIXED",39
"FIELD","EMPLOYEES","SSN","STRING",0,9,9,0,0,"",""
"FIELD","EMPLOYEES","NAME","STRING",9,30,30,0,0,",""
IIDBI!,IITESTII,IITESTD RII,II<driver>II,|III

"TABLE","TEST","EMP EE","TABLE","EMPLOYEES","EMPLOYEES",""
"COLUMN',"TEST","EMPLO ","SSN","SSN","VARCHAR",9,1,1,"™"
"COLUMN""TEST","EMPLOYEE""NAME","NAME","VARCHAR",30,1,1,™

This is the database name This is the default directory that was
that was entered at the start entered at the start of the processing.
of the processing.

The Database definition {4ine of the generated CSV) contains the name of the database
and default directory (if any) that you entered. The name of the driver depends upon the
platform; if you are using Easysoft ODBC for RMS, the driver name wil/Bg-RMS.

Any hyphen characters in file or record definitions in the COBOL file (File or Field
definitions in the Easysoft Administrator) are converted to underscore characters in the
Table and Column definitions in the Easysoft Administrator.
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Output FILLER Fields

By default, FILLER fields and fields beginning with FILLER- are notnhwerted. If you
want to see the FILLER fields, then use this option.

Because field names in the Easysoft Administrator (and corresponding SQL column
names) must be unique within a record (row), a suffix is added to the FILLER fields. This
suffix is _n, where n represents a character digit corresponding to the additioh&l

field.

Here is a very contrived example. Say there was a record, FILLDEMO, defined as
follows:

01 FILLDEMO.
03 FIRSTNAME PIC X(20).
03 FILLER PIC XXXX.
03 LASTNAME PIC X(20).
03 FILLER PIC X(12).
03 FILLER PIC X(16).

03 FILLER-NUMERIC PIC 99.

Without this option, the resulting column definitions would be:

"COLUMN","TEST","FILLDEMOQO","FIRSTNAME","FIRSTNAME","VARCHAR",20,1,1,™
"COLUMN","TEST","FILLDEMOQO","LASTNAME","LASTNAME","VARCHAR",20,1,1,™

To see all the FILLER fields, use the option, thus:
$ @EASYSOFT_SQL_SYSTEM:COBOLCNV TESTDATA.TXT /OUT=TESTDATA.CSV /FILLERS

Using this option, the resulting column definitions for the FILLDEMO record would be:

"COLUMN","TEST","FILLDEMOQO","FIRSTNAME","FIRSTNAME","VARCHAR",20,1,1,™
"COLUMN","TEST","FILLDEMOQO","FILLER_1","FILLER_1","VARCHAR",4,1,1,"
"COLUMN","TEST","FILLDEMOQO","LASTNAME","LASTNAME","VARCHAR",20,1,1,™
"COLUMN","TEST","FILLDEMOQO","FILLER_2","FILLER_2","VARCHAR",12,1,1,"™"
"COLUMN","TEST","FILLDEMOQO","FILLER_3","FILLER_3","VARCHAR",16,1,1,"™"
"COLUMN","TEST","FILLDEMOQO","FILLER_NUMERIC","FILLER-NUMERIC","VARCHAR",2,1,1,"

Fields defined as numeric in COBOL (e.g. PIC 99) are converted to character fields,
because the NUMERIC DataTips consists of digit characters.

Output Group Items (sub-structured
fields)

If the COBOL file contains a hierarchical record structure (sub-structured fields) only the
lowest level fields (elementary items) are converted by default.

For example, you may have the following COBOL substructure:
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FD EMPLOYEES
<other definitions may appear here>

01 EMPLOYEE.

03 SSN PIC X(9).
03 NAME.
05 FIRSTNAME PIC X(14).
05 LASTNAME PIC X(16).

Visually, this equates to:

SSN NAME Without this option only the
/ lowest level is converted.
FIRST NAME LAST NAME

By default, the output from the conversion process would be:

"FILE","EMPLOYEES","INDEXED","FIXED",39
"FIELD","EMPLOYEES","SSN","STRING",0,9,9,0,0,"",""
"FIELD","EMPLOYEES","FIRSTNAME","STRING",9,14,14,0,0,"",""
"FIELD","EMPLOYEES","LASTNAME","STRING",23,16,16,0,0,"",""
"DB","TEST","TESTDIR","VAX-RMS",""
"TABLE","TEST","EMPLOYEE","TABLE","EMPLOYEES","EMPLOYEES",""
"COLUMN","TEST","EMPLOYEE","SSN","SSN","VARCHAR",9,1,1,""
"COLUMN","TEST","EMPLOYEE","FIRSTNAME","FIRSTNAME","VARCHAR",14,1,1,™"
"COLUMN","TEST","EMPLOYEE","LASTNAME","LASTNAME","VARCHAR",16,1,1,™

The NAME field and its corresponding columns does not appear. To see the NAME field,
you would use the option, thus:

$ @EASYSOFT_SQL_SYSTEM:COBOLCNV TESTDATA.TXT /OUT=TESTDATA.CSV /SUBSTRUCTURES

The output (only table and column definitions shown) would then be:

"TABLE","TEST","EMPLOYEE","TABLE","EMPLOYEES","EMPLOYEES","" NAME appears
"COLUMN","TEST","EMPLOYEE","SSN","SSN","VARCHAR",9,1,1,"" in output.
"COLUMN","TEST","EMPLOYEE","NAME","NAME"," AR",30,1,1,™
"COLUMN","TEST","EMPLOYEE","FIRSTNAME","FIRSTNAME","VARCHAR",14,1,1,™"
"COLUMN","TEST","EMPLOYEE","LASTNAME","LASTNAME","VARCHAR",16,1,1,™

Convert Raw Record Descriptions

If you have a file containing valid COBOL record descriptions, and if that file is not part
of a COBOL program proper, you can still convert the record descriptions. Say you had a
text file which contained just this data:

01 EMPLOYEE.
03 SSN PIC X(9).
03 NAME PIC X(30).

you would use this option to convert it, thus:
$ @EASYSOFT_SQL_SYSTEM:COBOLCNV TESTDATA.TXT /OUT=TESTDATA.CSV /TURNON

The output would be:
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"FILE","EMPLOYEES","INDEXED","FIXED",39
"FIELD","EMPLOYEES","SSN","STRING",0,9,9,0,0,"",""
"FIELD","EMPLOYEES","NAME","STRING",9,30,30,0,0,",""
IIDBI',IITESTII,IITESTDIRII,II<driver>II,|III
"TABLE","TEST","EMPLOYEE","TABLE","EMPLOYEES","EMPLOYEES",""
"COLUMN","TEST","EMPLOYEE","SSN","SSN","VARCHAR",9,1,1,""
"COLUMN","TEST","EMPLOYEE","NAME","NAME","VARCHAR",30,1,1,™

Notes / Information

If the COBOL file contains multiple definitions implemented using REDEFINESOr

RENAMES keywords, then after import into the Easysoft Administrator the user should
deselect columns from the relevant tables to prevent multiple views of the same data in an
ODBC application.

Database privileges are not set, so the user is required to set them using the Easysoft
Administrator before any data can be accessed.

There is no un-install option for the software. To remove the software, delete the
compressed file that was transferred to the server and the files that were generated during
the installation.
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COBOL Data Types

COBOL Size of n COBOL USAGE Number of bytes |VMS Data type Easysoft Field Easysoft
PIC Column
PIC X(n) n <= 65,535 USAGE IS DISPLAY n ASCII Text STRING CHAR
PIC S9(n) n<=18 USAGE IS DISPLAY n Trailing Overpunched Numeri¢ TRAILING- CHAR

SIGN IS TRAILING OVERPUNCHED-

NUMERIC

PIC S9(n) n<=18 USAGE IS DISPLAY n Leading Overpunched Numeric LEADING- CHAR

SIGN IS LEADING OVERPUNCHED-

NUMERIC

PIC S9(n) n<=18 USAGE IS DISPLAY n+1 Trailing Separate Numeric TRAILING-SIGN- CHAR

SIGN IS TRAILING NUMERIC

SEPARATE
PIC S9(n) n<=18 USAGE IS DISPLAY n+1 Leading Separate Numeric LEADING-SIGN- CHAR

SIGN IS LEADING NUMERIC

SEPARATE
PIC 9(n) n<=18 USAGE IS DISPLAY n Unsigned Numeric NUMERIC CHAR
PIC 9(n) n<=4 USAGE IS COMP 2 Word Integer WORD SMALLINT
PIC 9(n) 5<=n<=9 USAGE IS COMP 4 Longword Integer LONGWORD INTEGER
PIC 9(n) 10<=n<=18 USAGE IS COMP 8 Quadword Integer QUADWORD DOUBLE
PIC S9(n) n<=4 USAGE IS COMP 2 Word Integer WORD SMALLINT
PIC S9(n) 5<=n<=9 USAGE IS COMP 4 Longword Integer LONGWORD INTEGER
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SEPARATE

COBOL Size of n COBOL USAGE No. Bytes VMS Data type Easysoft Field Easysoft
PIC Column
PIC S9(n) 10<=n<=18 | USAGE IS COMP 8 Quadword Integer QUADWORD DOUBLE
USAGE IS INDEX 4 Longword Integer LONGWORD INTEGER
USAGE IS POINTER 4 Longword Integer LONGWORD INTEGER
USAGE IS COMP-1 4 F_floating F-FLOATING DOUBLE
USAGE IS COMP-2 8 D_floating D-FLOATING DOUBLE
PIC S9(n) n<=8 USAGE IS COMP-3 (n+1)/2 rounded jup Packed Decimal PACKED-S CHAR
PIC 9(n) n<=18 USAGE IS COMP-3 (n+1)/2 rounded up Packed Decimal PACKED-U CHAR
PIC (n+s) <=18 USAGE IS DISPLAY n+s Trailing Overpunched Numefic TRAILING- CHAR
S9(n)VI(s) OVERPUNCHED-
NUMERIC
SCALE=s
PIC (n+s) <=18 USAGE IS DISPLAY n+s Trailing Overpunched Numeri¢ TRAILING- CHAR
S9(n)VI(s) SIGN IS TRAILING OVERPUNCHED-
NUMERIC
SCALE=s
PIC (n+s) <=18 USAGE IS DISPLAY n+s Leading Overpunched Numeric LEADING- CHAR
S9(n)VI(s) SIGN IS LEADING OVERPUNCHED-
NUMERIC
SCALE=s
PIC (n+s) <=18 USAGE IS DISPLAY n+s+1 Trailing Separate Numeric TRAILING-SIGN- CHAR
S9(MVa(s) SIGN IS TRAILING NUMERIC
SEPARATE
PIC (n+s) <=18 USAGE IS DISPLAY n+s+1 Leading Separate Numeric LEADING-SIGN- CHAR
S9(n)VI(s) SIGN IS LEADING NUMERIC
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COBOL Size of n COBOL USAGE No. Bytes VMS Data type Easysoft Field Easysoft
PIC Column
PIC (n+s) <=18 USAGE IS DISPLAY n+s Unsigned Numeric NUMERIC CHAR
9(n)VI(s) SCALE=s

PIC (n+s) <=4 USAGE IS COMP 2 Word Integer WORD SMALLINT
9(MVA(s) SCALE=s

PIC 5<=(n+s) <=9 | USAGE IS COMP 4 Longword Integer LONGWORD INTEGER
9(MVA(s) SCALE=s

PIC 10 <= (n+s) <= [USAGE IS COMP 8 Quadword Integer QUADWORD DOUBLE
PIC (n+s) <=4 USAGE IS COMP 2 Word Integer WORD SMALLINT
SQ(n)VQ(S) SCALE=s

PIC 5<=(n+s) <=9 | USAGE IS COMP 4 Longword Integer LONGWORD INTEGER
SAMVI(s) SCALE=s

PIC 10 <= (n+s) <= [USAGE IS COMP 8 Quadword Integer QUADWORD DOUBLE
PIC (n+s) <=18 USAGE IS COMP-3 (n+s+1)/2 roundedPacked Decimal PACKED-U CHAR
9(n)V9(S) up SCALE=s

PIC (n+s) <=18 USAGE IS COMP-3 (n+s+1)/2 rounde®acked Decimal PACKED-S CHAR
SQ(n)VQ(S) up SCALE=s
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APPENDIX F

Easysoft PowerHouse PDL
Converter

The Easysoft PowerHouse PDL Converter is used to convert PowerHouse data dictionary
file definitions to the CSV form (Comma Separated Value) required by the PC-based
Easysoft Administrator and the server-based Administrator. These file definitions are
stored in PowerHouse Dictionary Language files, which are also known as PDL files.

Since QSHOW, which is part of the PowerHouse package, generates PDL files, the
converter is also known as the QSHOW converter.

This document is based on the assumption that you know about the form and function of
PDL files.

For the installation and use of the PDL converter, you will need write privileges to the
server.

Using the Converter

This section describes the options available; examples for each option are presented after
this.

The entire process of conversion and using the generated CSV file is:
1. Convert the PDL file

2. Either
a) Import the CSV file directly into the Easysoft Administrator on the PC (this import will
include a validation process), or

b) Import the file in two stages. First, the CSV file should be imported into the server-
based administrator, then download the catalog into the PC Administrator. The
advantage of the two-stage process is that with large files, the overall import time will
be quicker than by importing the CSV file directly into the PC-based Administrator

3. Set the database privileges (if the imported database is new)

4. Upload the definitions to the catalog on the server

The command syntax to run the converter is:

$ @EASYSOFT_SQL_SYSTEM:PDLCONVERT <PDL file specification> [<options>]
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Where <PDL file specification> is the hame of the PDL file to convert. This hame must
include the PDL file extension (if it exists). If this parameter is omitted, a short listing of
the options available is displayed, and then the routine stops.

<options> is one or more of the following, in any order.

Option Explanation

/OUT=output_file <output_file> is the name of the file which is generated by the
conversion process.

If <output_file> is not specified, then the output is sent to the
screen.

[FILLERS Outputs multiple FILLER and FILLER-NUMERIC fields.
/SUBSTRUCTURES Outputs sub-structured fields.

/IDEL=delete_chars Prevents the specified characters from being generated in the
output. Used in cases where the PDL definitions contain
characters which are not allowed in the Easysoft CSV definitions.

/DEF=define Define condition names for use by the pre-processor.
If condition variables are defined in the PDL file, you may want to

convert the sections of the file to correspond with these condition
variables.

After the PDL file has been parsed, you are asked to supply the name of the database and
the default directory. See “Basic Conversion”, page 32, for detalils.

There is no limit to the size of the PDL file which can be converted.

The converter has no effect on any other software.

If you wish to quit the routine whilst a conversion is taking place, then do the following:
PressCtrl-y

If the PDL file contains invalid PDL syntax, then a message is generated stating this, but

processing will continue whenever possible, so that those definitions which are valid will be
converted.
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Basic Conversion

This example shows the basic options required to convert a PDL file. Say there is a PDL
file calledTESTDATA.PDL To convert this and put the output in a file called
TESTDATA.CSV, you would type:

$ @EASYSOFT_SQL_SYSTEM:PDLCONVERT TESTDATA.PDL /OUT=TESTDATA.CSV

Easysoft PowerHouse PDL Converter Version <version>
<copyright notice>

Pre-processing file
Processing file
Parsing PDL data

Database Name : TEST

Default Directory : TESTDIR

After an introductory message, you are asked for Database Name. This is the name that
you want to call the database which holds the definitions which will be generated by the
conversion. You must enter a value.

Default directory refers to the location of the data files stored on the server . It is optional;
if a value is not entered, an empty string is generated in the output.

Converting parsed data to CSV data.
Conversion Statistics

Total number of FILE definitions ; <n>
<other conversion statistics

Conversion completed successfully

Comparison

Say the PDL file contained these definitions:

File EMPLOYEES Organization INDEXED CREATE
Record EMPLOYEE
Item SSN Datatype CHARACTER Size 9
Item NAME Datatype CHARACTER Size 30

The CSV file that is generated would contain the following:
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"FILE","EMPLOYEES","INDEXED","FIXED",39
"FIELD","EMPLOYEES","SSN","STRING",0,9,9,0,0,"",""
"FIELD","EMPLOYEES","NAME","STRING",9,30,30,0,0,"",""

"DB" "TEST""TESTDIR" "VAX-RMS" "™

"TABLE","TEST","EM YEE","TABLE","EMPLOYEES","EMPLOYEES",™"

This is the database This is the default
name that was entered directory that was

at the start of the entered at the start of
processing. the processing.

The Database definition {4ine) contains the name of the database and default directory
(if any) that you entered.

Any hyphen characters in Record or Item definitions in the PDL file (File or Field
definitions in the Easysoft Administrator) are converted to underscore characters in the
Table and Column definitions in the Easysoft Administrator.

Output FILLER Fields

If a record contains more than one FILLER field, then by default, only the first one is
converted. If you want to see all thelIER fields, then use this option.

FILLER_NUMERIC fields, and any other fields starting with the name FILLER- (hyphen)
or FILLER_ (underscore) are noborverted unless this option is used.

Because field names in the Easysoft Administrator (and corresponding SQL column
names) must be unique within a record (row), a suffix is added to the second and
subsequent FILLER fields. This suffix is _n, where n represents a character digit
corresponding to the additionallEIER field.

Here is a contrived example. Say there was a record, FILLDEMO, defined as follows:

Record FILLDEMO

Item FIRSTNAME Datatype CHARACTER Size 20
Item FILLER Datatype CHARACTER Size 4
Item LASTNAME Datatype CHARACTER Size 20
Item FILLER Datatype CHARACTER Size 12
Item FILLER Datatype CHARACTER Size 16

Iltem FILLER-NUMERIC Datatype INTEGER Size 2
Iltem FILLER-NUMERIC Datatype INTEGER Size 2

Without this option, the resulting column definitions would be:

"COLUMN","TEST","FILLDEMOQO","FIRSTNAME","FIRSTNAME","VARCHAR",20,1,1,™
"COLUMN","TEST","FILLDEMOQO","FILLER","FILLER","VARCHAR",4,1,1,""
"COLUMN","TEST","FILLDEMOQO","LASTNAME","LASTNAME","VARCHAR",20,1,1,™

To see all the FILLER fields, use the option, thus:

training-appendix.doc e a sys Oﬁ



Easysoft PowerHouse PDL Converter, page 34

$ @EASYSOFT_SQL_SYSTEM:PDLCONVERT TESTDATA.PDL /OUT=TESTDATA.CSV
/FILLERS

Using the option, the resulting column definitions for the FILLDEMO record would be:

"COLUMN","TEST","FILLDEMOQO","FIRSTNAME","FIRSTNAME","VARCHAR",20,1,1,™
"COLUMN","TEST","FILLDEMOQO","FILLER","FILLER","VARCHAR",4,1,1,""
"COLUMN","TEST","FILLDEMOQO","LASTNAME","LASTNAME","VARCHAR",20,1,1,™
"COLUMN","TEST","FILLDEMQO","FILLER_1","FILLER_1","VARCHAR",12,1,1,"™"
"COLUMN","TEST","FILLDEMOQO","FILLER_2","FILLER_2","VARCHAR",16,1,1,™"
"COLUMN","TEST","FILLDEMQO","FILLER_NUMERIC","FILLER-
NUMERIC","SMALLINT",2,1,1,"™
"COLUMN","TEST","FILLDEMOQO","FILLER_NUMERIC_1","FILLER-
NUMERIC_1","SMALLINT",2,1,1,™

Output Sub-structured Fields

If the PDL file contains sub-structured items implemented usin@H®N STRUCTURE
andEND STRUCTUREelements these are not converted by default. Only the lowest level
fields are converted.

For example, you may have the following PDL substructure:

File EMPLOYEES Organization INDEXED CREATE

Record EMPLOYEE
Item SSN Datatype CHARACTER Size 9
Item NAME Datatype CHARACTER Size 30
BEGIN STRUCTURE
Item FIRSTNAME Datatype CHARACTER Size 14
Item LASTNAME Datatype CHARACTER Size 16
END STRUCTURE

Visually, this equates to:

SSN NAME Without this option only
S the lowest level is
FIRST NAME LAST NAME converted.

By default, the output from the conversion process would be:

"FILE","EMPLOYEES","INDEXED","FIXED",39
"FIELD","EMPLOYEES","SSN","STRING",0,9,9,0,0,"",""
"FIELD","EMPLOYEES","FIRSTNAME","STRING",9,14,14,0,0,"",""
"FIELD","EMPLOYEES","LASTNAME","STRING",23,16,16,0,0,"",""
"DB","TEST","TESTDIR","VAX-RMS",""
"TABLE","TEST","EMPLOYEE","TABLE","EMPLOYEES","EMPLOYEES",™"
"COLUMN","TEST","EMPLOYEE","SSN","SSN","VARCHAR",9,1,1,""
"COLUMN","TEST","EMPLOYEE","FIRSTNAME","FIRSTNAME","VARCHAR",14,1,1,""
"COLUMN","TEST","EMPLOYEE","LASTNAME","LASTNAME","VARCHAR",16,1,1,™

The NAME field and its corresponding columns does not appear. To see the NAME field,
you would use the option, thus:

$ @EASYSOFT_SQL_SYSTEM:PDLCONVERT TESTDATA.PDL /OUT=TESTDATA.CSV
/SUBSTRUCTURES
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The output (only table and column definitions shown) would then be:

"TABLE","TEST","EMPLOYEE","TABLE","EMPLOYEES","EMPLOYEES",™" NAME appears
"COLUMN","TEST","EMPLOYEE","SSN","SSN","VARCHAR",9,1,1,"" in output.
"COLUMN","TEST","EMPLOYEE","NAME","NAME"," AR",30,1,1,™
"COLUMN","TEST","EMPLOYEE","FIRSTNAME","FIRSTNAME","VARCHAR",14,1,1,""
"COLUMN","TEST","EMPLOYEE","LASTNAME","LASTNAME","VARCHAR",16,1,1,™

Stripping Characters

Characters which are valid in the PDL definition may not be valid in the Easysoft CSV
format, for example, the $ character.

Valid characters in the Easysoft Administrator are:

File Name atoz, Ato Z, underscore (_), hyphen (-)
Field Name atoz, Ato Z, underscore (_), hyphen (-)
Database Name atoz, AtozZ

Table Name atoz, Ato Z, underscore (_)

Column Name atoz, Ato Z, underscore (_)

To prevent invalid characters from being generated in the output file, use the option thus:
$ @EASYSOFT_SQL_SYSTEM:PDLCONVERT TESTDATA.PDL /OUT=TESTDATA.CSV /DEL=&

In the case exemplified above, the ampersand character (&), if it existed in the PDL record
or item definitions, would not appear in the CSV output.

PDL definitions contain a section called System Options, and within this, there may be a
section entitled Special Name Characters. Any characters that are listed in

Special Name Characters will not appear in the output file. There is no need to use this
option to remove them.

System Options & _
;deflnltllo“v oh - & These characters will not
pecial Name aracters "-_'%#" d ; ;
~definitiona> 2 appear in the output file.

Define Conditions for use by the Pre-
processor

Say that the following record structure is defined in PDL.

File NAMES Organization INDEXED CREATE
@IF GB
Record NAME
Item FIRSTNAME Datatype CHARACTER Size 18
Item LASTNAME Datatype CHARACTER Size 20

@ELSEIF FR
Record NOM
Item PRENOM Datatype CHARACTER Size 18
Item NOM Datatype CHARACTER Size 20
@ENDIF
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If the converter is used without this option, then the output will not contain information for
either the record called NAME, or the record called NOM (because neither of the condition
variables is set to TRUE). If you ran the converter, you would see the following

definitions only:

"FILE","NAMES","INDEXED","FIXED",1
"DB" "TEST""TESTDIR" "VAX-RMS" "

To convert, for example, the French version (condition variable FR), you would use this
option to set the condition variable, thus:

$ @EASYSOFT_SQL_SYSTEM:PDLCONVERT TESTDATA.PDL /OUT=TESTDATA.CSV /DEF=FR

The output would be:

"FILE","NAMES","INDEXED","FIXED",38
"FIELD","NAMES","PRENOM","STRING",0,18,18,0,0,"",""
"FIELD","NAMES","NOM","STRING",18,20,20,0,0,"",""

"DB" "TEST" "TESTDIR""VAX-RMS" "™

"TABLE" "TEST" "NOM" "TABLE" "NAMES" "NAMES" "
"COLUMN","TEST","NOM","PRENOM","PRENOM","VARCHAR",18,1,1,"™"
"COLUMN","TEST","NOM","NOM","NOM","VARCHAR",20,1,1,""

You can set as many condition variables as you like; each one must be preceded by the -d
option. The order in the command line is not important. The output depends upon the
structure of the PDL file; output is based on the first condition that is TRUE. Say there
were three conditions:

@IF GB OR US
<definition 1>
@ELSEIF FR
<definition 2>
@ELSEIF DM
<definition 3>
@ENDIF

If the define options containedd FR -d US, then <definition 1> would be converted.

Notes / Information

If the PDL file contains multiple defined fields implemented usingrRE®EFINESkeyword

in anITEM statement, then after importation into the Easysoft Administrator the user

should deselect columns from the relevant tables to prevent multiple views of the same data
appearing in an ODBC application.

Database privileges are not set, so the user is required to set them using the Easysoft
Administrator before any data can be accessed.

There is no un-install option for the software. To remove the software, delete the
compressed file that was transferred to the server and the files that were generated during
the installation.
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APPENDIX G

Troubleshooting

This appendix shows you how to investigate problems that may occur, and what to do to
resolve them. You will see how to:

» determine what ODBC function calls are being sent to the server

» check what is happening to the network

» see what physical files are accessed by a query and the number of I/Os for that query
» view the SQL that is sent to the server

» view the Query Execution Plan for a query

» use the Microsoft ODBC Administrator to trace ODBC function calls

» work out what is happening at the server (processes running and how to stop them)
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Easysoft ODBC Logging

The Easysoft ODBC Logging dialog box is used to specify what is logged and where the
log information is saved. It is accessed by selectingging... on the Easysoft ODBC
Setup dialog box.

Easypsoft DDBC Logging

Trace

’7'_ ODELE = saL I~ |Network I~ Data Access ‘ lLI

[opec sl I"Hetwork! T Data Access Help
I~ |Server I | Hemory,

Dutput
’7|_ saL " GEP ‘

Log Files
Client IC:\EASYSDFT.LDG

Server ISYSSLDGIN:EASYSDFT.LDG

Easysoft ODBC Logging Information
(Only available options are described)
Trace ODBC The ODBC functions that are used are recorded in the log file.

The option can only be enabled using the EASYSOFT.INI file,
- see the next section.

Trace Network Network information is recorded in the log file The option can
only be enabled using the EASYSOFT.INI file (described below
this table).

Network (Statistics)  Statistics about data transmitted and received.

Data Access Lists the files accessed for a given query and the number of I/Os

(Statistics) to files for that query.

SQL (Output) Lists the SQL query which is passed to the Server.

QEP (Output) Lists the Query Execution Plan.

Log file (Server) Path and name of server file to which logging information is

sent. Default can be changed.
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EASYSOFT.INI

The Easysoft Administrator installation process places new files and modifies existing files
in the Windows directory. Of relevance is the EASYSOFT.INI file, which is described
here.

This file controls the Easysoft Administrator and Easysoft ODBC. An example is shown
below, and following this, some important settings/options are described in detail.

[Options]
SystemDB=C:\EASYSOFT\SQL\SYSTEM\essystem.sec
[Administrator]

Path=C:\EASYSOFT\SQL\SYSTEM

Language=ENG

Username=Mike

Company=Easysoft Limited

[LOGGING]
ODBC=1
NET=1

Explanation of Sections

The order of the sections in the EASYSOFT.INI file is not important.

Comments can be included by prefixing a line with a semicolon character (;).

[LOGGING]

OoDBC=1 To turn on thdrace ODBC option in the Easysoft ODBC Logging
dialog box, set this value to 1. The log file that is generated is called
\ESODBC.LOG.

NET=1 To turn on th&@race Network option in the Easysoft ODBC Logging
dialog box, set this value to 1. The log file that is generated is called
\ESNET.LOG.

[NETWORK]

IgnoreWinsock=1 If Pathworks is being used, setting this flag to 1 disables Winsock.

[SETTINGS]

messages=0 To turn off informational messages generated by the Server.

[Options]

AllowReservedWords=1 This option lets you use words reserved for SQL(see “Reserved
Words” in Module 2. The default is O (i.e. the line can be omitted).
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[Administrator]

This section contains information relating to the Administrator setup.

Path Location of Easysoft files.
Language Defines the language; currently only English is supported.
Username The name of the user as specified in the Easysoft Administrator Setup

(User Details) dialog box.

Company The name of the company as specified in the Easysoft Administrator
Setup (User Details) dialog box.

DatabaseRepair=True Repairs corrupt local database.

ThreeD=False The Easysoft Administrator uses the Microsoft file CTL3D.DLL which
gives a 3-D effect to Windows dialog boxes. Sometimes, other
applications can interfere with the correct functioning of this. One
solution is to not use the file by: ThreeD=False.
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Microsoft Trace Options

Version 3.0 Trace Options

The Tracing tab is used to specify how the ODBC Driver Manager traces calls to ODBC
functions. The information that is generated using the Tracing tab is not particularly
useful to the average user, but if there are problems with your system we may request that
you send us a log file.

&10DBC Data Source Administrator [2]x]
User DSN | System DSN | Fils DEN | 0DBC Drivers Tracing | bout |

—vhen to trace

(Cl Enn'i"i?éce: Start Tracing MNow |
Al the time
" One-time only
~Log file Path Custom Trace DLL
\SOLLOG Iudbmrac.dl\
Browse... SelectDLL..

ODBCtracing allows youto create logs of the calls to ODBC drivers for use by
support personnel ario aid you in debugging your applications.  Note: log files
can become very large.

oK I Cancel ARl Help

When to trace
These options can only be set when there is no connection.
Don't trace: disables tracing.
All the time: tracing is performed for all connections at all times.
One-time only: tracing is performed for the next connection, then disabled.

Start Tracing Now

Enables dynamic tracing, which is performed as long as the dialog box is open. Dynamic
tracing can be enabled whether or not a connection is open. When this option is selected,
the button is replaced with Stop Tracing Now. When Stop Tracing Now is selected, or
when the ODBC Administrator dialog box is closed, dynamic tracing is disabled.

Log file Path
Displays the path and file where the log information will be stored. You can change the
path and file name by editing the entry box, or by usingBhewse button.

Custom Trace DLL
If you prefer to use your own custom DLL to perform the tracing operation, replace the
default file with the name of your file.
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Click the Apply button to accept changes without closing the dialog box, or @ikto
make changes and close the dialog box.

SQL.LOG Described

SQLAIllocEnv(phenv0006E740);

SQLAllocConnect(henvO006E740, phdbc0007B658);
SQLDriverConnect(hdbc0007B658, hwnd00010456, "DSN=Coda - Fulla - User
Carolyn;UID=MIKEU", 41, szConnStrOut, 256, pcbConnStrOut, 1);
SQLGetInfo(hdbc0007B658, 2, rgbinfoValue, 256, pcbinfoValue);
SQLAllocStmt(hdbc0007B658, phstmtO00A3ABO);

SQLGetInfo(hdbc0007B658, 1, rgbinfoValue, 2, pcbinfoValue);

The log file that is generated lists the ODBC functions that were called by the query. This
file can become huge. For example, during a test performed when this course was
developed, the SQL.LOG grew to over 14 Mbytes.
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How to Work Out What the
Server is Doing

Imagine this scenario. You've started a query from some application on the PC, and the
hourglass symbol appears. You wait. And wait... You decide you don't want to wait any
longer. But what can you do?

In this section, you will see how to determine what processes are running on the server and
how to stop the process that is causing the long wait at the PC. The overall steps are:

1. log on to server

2. determine what process is causing the problem
2.a) monitor the process (optional)

3. view log file (optional)

4. stop the process

Step 1 requires no further explanation.
For steps 2,3 and 5 you will need the appropriate privileges.
The name and structure of the log files that are generated depend upon the network

transport that was specified when the Server Component was installed. Here, the examples
are based on DEC UCX. The transport will be one of the following:

UCX (DEC UCX)

DECNET (DEC PATHWORKS)
TCPWARE (Process TCPWARE)
MULTINET (TGC Multinet)
PATHWAY (Wollongong Pathway)

Someone in your organisation should know which one was used (the default is DECNET).

Find the Process Causing the
Problem

» To see what network processes are running type:
$ SHOW SYSTEM/NETWORK
You will see a list of processes. Here is an example for DEC UCX:
OpenVMS V6.2 on node FULLA 27-FEB-1997 11:48:14.86 Uptime 3 01:06:40

Pid Process Name State Pri /O CPU Page fits  Pages
20200094 EVL HIB 6 39 0 00:00:00.37 766 78
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N

20200241 UCX$BOOTP_BG3 LEF 10 74 0 00:00:00.94 621 675
N

2020024F UCX$REXEC_BG298 HIB 5 406 0 00:00:06.27 2446 2021
N

* You must make a guess at which of these processes might be the offender. Look at the
details of the process, to verify that it is the one causing problems. To do this you
would type:

$ SHOW PROC/ID=<process id>/CONTINUOUS

<process id> is the process identifier, and is found in the first column of the output above,
under the Pid heading. /CONTINUOUS instructs the output to be shown on screen.

Continuing the example, and assuming that you thought that the last process in the list
was the likely offender, you would type:

$ SHOW PROC/ID=2020024F/CONTINUOUS

Process UCX$REXEC_BG298 11:49:19
State HIB Working set 2021
Cur/base priority 6/4 Virtual pages 7124
Current PC 7TFFEDF8A CPU time 000:00:00:06.27
Current PSL 03C00000 Direct 1/0 105
Current user SP 7FEC75D4 Buffered 11O 301
PID 2020024F Page faults 2446
uiC [MIKEU] Event flags 60000001

80000000

DKA300:[VERSION.RMS12B350.SYSTEM]SQLSRV.EXE;12

» If the user with a UIC (user identification code - the login name) of MIKEU was the
user who sent the query from the PC, and assuming that this user does not have any
other processes running on the server, then we know that this is the offending process.

Transport Process name
UCX (DEC UCX) UCX$REXEC
DECNET (DEC PATHWORKS) UCX$REXEC

TCPWARE (Process TCPWARE) with REXEC: REXECCD_<characters>
with TCP/IP: EASYSOFT_<digit>

MULTINET (TGC Multinet)

PATHWAY (Wollongong Pathway)
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View Log File

* Toview the log file that is generated, type:

$ TYPE <log file name>

A list of the log file names for each of the transports is shown at the end of this section.
» Continuing with our example, to see the log file for UCX-REXEC type:

$ TYPE SYS$LOGIN:UCX$REXECD_STARTUP.LOG

-SYSTEM-F-LINKDISCON, network partner disconnected logical link
MIKEU job terminated at 27-FEB-1997 11:41:37.99

Accounting information:

Buffered 1/0 count: 159 Peak working set size:
1326
Direct /O count: 20 Peak page file size:
6410
Page faults: 1684 Mounted volumes:
0
Charged CPU time: 0 00:00:02.53 Elapsed time: 0
00:00:14.60
$
Transport Log file name
UCX- REXEC (DEC UCX) SYS$LOGIN:UCX$REXECD_STARTUP.LOG
UCX-TCP/IP  (DEC UCX) EASYSOFT_SQL_LOG:RUN_SERVER_UCX.LOG
DECNET (DEC PATHWORKS) SYS$LOGIN:NETSERVER.LOG
TCPWARE (Process TCPWARE)

MULTINET (TGC Multinet)
PATHWAY (Wollongong Pathway)

Stop the Process

Once you know which process is causing the problem, you can stop it. To do this, type:

$ STOP PROCESS/IDNETIFIER=<process id>
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When you look at the PC Application, you will see a message. What you see depends
upon the application. This example is from Microsoft Excel.

- H|

& Unable to retrieve values.

Help |
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APPENDIX H

Using Easysoft Support
Services

These addresses/numbers are for Support. Other services are also available on different
numbers.

\ ft.com
s support@easyso
“.|

email

01937 860001

http://www.easysoft.com/

@ 01937 860000
phone

Thorp Arch Grange, Thorp Arch,
2> Wetherby LS23 7BA, United Kingdom

ftp://ftp.easysoft.com
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Support Check List

Before contacting Easysoft, use the following check list to look for information relevant to
the problem you wish to resolve. Only if you can't find anything, or if there is not enough
information, contact our support team.

» Manuals (use the Index, Glossary, Contents, Lists of Figures and Tables,
Troubleshooting chapters and Appendices).

» Easysoft FAQs (web site and FTP site).
» Third-party documentation where appropriate.
» Easysoft Web site - Technical Support (particularly Fixes), Help, Search.

» If you need to send data to Easysoft, refer to the next but one section, “Sending Data to
Easysoft”, for information on how to do this.
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The Easysoft FTP Site

You've already seen the structure of the FTP site - recall the web tour - so we'll dive
straight into accessing data. Let's say you want to access a FAQ sheet on Microsoft
Access. There are many different implementations of FTP - here, we’ll use Microsoft
FTP.

1. Start a DOS session - click the MS DOS Command Pror% ) in the Program
Manager. The DOS prompt appears. Note the name of the current directory - this is
where the file you download will be put.

2. Start an FTP session and connect to the Easysoft FTP site
\users\default> ftp ftp.easysoft.com

3. Anintroductory message appears, after which you must enter a user name and
password. The username to use is “anonymous” and the password is your full email
address

User (lodur.easysoft.com:(none)): anonymous
331 Guest login ok, send your complete e-mail address as password.
Password: <enter your email address here>
<additional messages may appear here>
230 Guest login ok, access restrictions apply.
4. Change directory to /pub/fagmdows and list the files there
ftp> cd /pub/fag/windows
ftp>  dir
PORT command successful.
150 Opening ASCIlI mode data connection for /bin/ls. total 19288
<directory listing>

<informational messages>

5. ftp> bin
200 Type set to I.

The files should be downloaded in binary mode.

6. Download the Access 2.0 FAQ into the current directory.

ftp> get access2.doc  (goes in directory from which FTP was called)
Note that filenames are case sensitive.

7. Just to check that you have what you want, start Microsoft Word, and look at this file.
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Sending Data to Easysoft

To send data to Easysoft do the following:
1. Preparation

If you are requested to send your data to Easysoft, you need to make sure that you send
both the Easysoft Catalog and the data. Before you back up the data make sure that no
one is using the software by using the Host Administrator SHOW USERS command:

$ RUN EASYSOFT_SQL_ADMIN
ADMIN> SHOW USERS

2. Sending data
* Ontape

Back up the Catalog and the data. You can back up to TK50 or DAT and send it in
the post. e.qg.

$ BACKUP/REWIND/VERIFY EASYSOFT_SQL_CATALOG:*.* DATA** -
MKA700:EASYSOFT/LOG

Onfloppy
Back up the Catalog and the data to a disk file. e.g.

$ BACKUP/REWIND/VERIFY EASYSOFT_SQL_CATALOG:*.* DATA** -
EASYSOFT.BCK/SAVE/LOG

Create a Zip file using ZIP. e.g.

$ ZIP:==$EASYSOFT_SQL_SYSTEM:ZIP.EXE
$ ZIP "-V" EASYSOFT.ZIP EASYSOFT.BCK

Send the zipped files on a floppy disk to Easysoft.
»  Electronically
Create a .ZIP file (see above) and then use one of the following methods:

Internet Mail: support@easysoft.com
Internet FTP: ftp.easysoft.com
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APPENDIX |

RMS in Context

This appendix presents RMS within the context of OpenVMS and DCL.

Relationship between the components

[ T T
| VAX/ Alpha computer

DCL CLI

Digital Equipment Corporation (DEC) is the company which produces VAX and Alpha
computers.OpenVMSformerly VMS, Virtual Memory System) is a general-purpose,
multi-user operating system which is used by VAX and Alpha computers.

OpenVMS Alpha supports Digital Equipment Corporation's Alpha series computers, and
OpenVMS VAX supports VAX, MicroVAX, VAXstation, and VAXserver series

computers. For convenience, we use the term OpenVMS to include both OpenVMS Alpha
and OpenVMS VAX.

Aside - VAX and Alpha Architecture

VAX (Virtual Address Extension) is a high-performance, multiprogramming computer
system based on a 32-bit architecture. The VAX architecture is a robust, flexible,
complex instruction set computer (CISC) architecture used across the entire family of
VAX systems.

The Alpha architecture newer and faster than VAX. It is a high-performance reduged
instruction set computing (RISC) architecture that can provide 64-bit processing oh a
single chip. It processes 64-bit virtual and physical addresses and 64-bit integers and
floating-point numbers. The 64-bit capability is especially useful for applications that
require high-performance and very large addressing capacity.
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DCL (DIGITAL Command Languaés the standard user interface to all OpenVMS and
VMS systems. A user writes DCL commands to access the routines provided by the
OpenVMS operating system.

RMS is one of the data management facilities provided by OpenVMS. It interprets the
record structure of files and it provides a set of routines which is used to manipulate files.
Specifically, this manipulation is the opening, closing, reading from, writing to, extension
of and deletion of files.

RMS promotes safe and efficiefile sharingby providing multiple file access modes,
automaticaecord locking(where applicable), and optionaiiffer sharingoy multiple
processes.

RMS utilities and a File Definition Language (FDL) aid file creation and record
maintenance. The utilities convert files from one organisation and format to another;
restructure indexed files for storage and access efficiency; and reclaim data structures
within indexed files. The FDL is a special purpose language that is used to describe the
file organisations for data files.

Buffer A temporary storage space for data.

FDL (File Definition Language) A language used to describe file organisations of data
files.

File organisation The file structure that is used as the physical arrangement of the
data on the storage medium.

Operating System An integrated collection of programs that performs system
functions.

Record locking The ability to control the operations being performed on a file that is
being simultaneously accessed by more than one program. It prevents two
programs accessing the same record.

Routine A set of computer instructions that perform an operation.
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Overview of OpenVMS

This section reviews the basic concepts of OpenVMS. For the exercises in the modules
you should have a working ability with the material presented here, but you do not need to
be an expert.

The OpenVMS operating system includes a number of services:

» DCL. This provides a consistent interface with which to access the OpenVMS
operating system. It is discussed in more detail in “Digital Command Language”,
appendix page 56.

 RMS. This provides an interface at the application-program level to record and file
management functions.

* Runtime Library. This is a set of language-independent procedures that establish a
common runtime environment for application programs written in any VAX language.
Application programs can be composed of modules written in many different
programming languages. The runtime library is not discussed further.

* OpenVMS System Services. These are procedures provided by the operating system
to control resources available to processes, provide for communication among
processes and perform basic operating system functions such as I/O coordination.
They are not discussed further.

When you log in to OpenVMS from a terminal an interactive OpenVMS session is started.
An interactive process created which performs work for you. This process executes the
programs that make up the applications that you run on the computer.

After you log in, DCL checks your login directory (defined later) for a file called (by
default) LOGIN.COM. If it exists, it is automatically invoked and all the commands
contained in it are executed before DCL issues the first command prompt (defined later).
The login procedure can be used to set a personal working environment, for example, to
change the DCL prompt or to define logical names (defined later).

Once an interactive session has started you are able to tell OpenVMS what to do. This is
accomplished by issuing@mmandat the terminal. This command will be carried out by

a special program called@mmand language interpretéCLI). In OpenVMS the

standard CLlI is called DCL. DCL takes commands from the keyboard, analyses them and
then performs them.

During an interactive session control of the terminal lies with DCL. To indicate that it is
ready to accept a command, it display D€L prompt This is a dollar sign ($) by

default, but you can change it if you wish. All DCL commands conform to the same basic
format; this is described in more detail in “Digital Command Language”, Appendix

page 56.

All or part of a file specification (a unique identification for a file - see “File Specifications
in OpenVMS”, Appendix page 54) can be replaced bggical name(or logical). The
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main purpose of logicals is to relieve the user from having to remember the disk and
directory location of a file.

Objects such as files and disk volumes can be protected so that only certain users can
perform specified operations. For example, a file can be protected so that all users can
read it, but only the creator can modify or delete it. This object protection usesd¢ne
identification codgUIC), which is a number assigned to objects to identifydtaerof

the object. A UIC is assigned to each user. When you log in to OpenVMS, your UIC is
located, and becomes associated with the interactive process that OpenVMS creates for
you.

Privileges are used to restrict the use of system functions and resources which could have a
negative impact on the system when they are used indiscriminately. For example, the

ability to delete files that normally cannot be deletédithorised privilegesire assigned

to a user by the system manager. These are the privileges that the user is allowed to
enable. Process privilegeare the privileges that the user has actually enabled. The

system manager determines which privileges will be enabled when a user logs in.

Command An instruction (usually an English word) that specifies an operation to be
performed.

DCL prompt By default this is the dollar sign ($). It indicates that DCL is ready to
accept a command.

File specification A unique identification for a file which gives its physical location,
the file type and the version number.

Logical (hame) An alias for a file specification.

Privilege A characteristic which specifies the allowed operations that a user or
program can perform.

File Specifications in OpenVMS

One of the purposes of an operating system is to support the creation and manipulation of
data files. In OpenVMS a file is designated by a sequence of characters chlied a
specification(or file sped. The complete format for a file specification is:

node::device:[directory.Jname.type;version
Nodeidentifies a particular node in a DECnet network. The name of the node is followed
by two colons, to distinguish it from the device name. The node can be omitted, in

which case the local node is assumed.

Devicespecifies the disk or tape on which the file resides. It can be omitted, in which case
the device containing the working directory is assumed. (The working directory is the
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directory in which a user is currently working, and is established wittsH#Te DEFAULT
command.)

Directory specifies directory location of the file. If this is omitted, the working directory is
assumed.

Name in conjunction with the type component, identifies the file in the selected directory.
Typeis used along with the file name to uniquely identify a file in a directory.

Versionspecifies the version number of the file. In OpenVMS (unlike, for example, DOS)
a given file that is specified by a name and type combination can have multiple copies
in the same directory. These copies are accessed by specifying the version number. If
version number is omitted, then the latest version is assumed.

When a user logs in to OpenVMS tlagin directory, also known afiome directoryis
established. At any time throughout an OpenVMS session one directory is chosen as the
default directory When a file is accessed with a file specification that does not include a
device and directory, the file is assumed to reside in the default directory. When a user
logs in, the login directory is automatically established as the default directory. The
default directory can be changed with $&T DEFAULTcommand.

Wildcards are special characters that can be inserted into a normal file specification. A file
specification can include the following wildcard characters:

* The asterisk character matches zero or more characters. It can be used in a directory
name, file name, type, or version.

% The percent sign matches exactly one character. It can be used in the directory name,
file name or type.

... An ellipsis matches the entire directory subtree below the named directory. It can be
appended to a directory name in a directory specification.
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Digital Command Language

This section is provided for the benefit of people who are not
familiar with DCL. It is by nho means comprehensive, its function
is purely to provide a basic reference so that you will be able to
perform the exercises in the modules.

DCL Commands

The structure of DCL commands conform to the same basic format, which is a command
verb followed by parameters and qualifiers if appropriate.

Thecommand verlis one or more words that identifies the command. Command verbs
can be abbreviated provided the abbreviation is unambiguous. For example, the COPY
command can be abbreviated to COP, but not to CO, because the latter could not
distinguish between COPY, CONVERT and CONTINUE. A command verb is guaranteed
to be unique if four or more letters are specified. In these examples, the full command is
shown.

Some commands take one or mpagametersafter the verb. A parameter is an item of
information that is used to refine the action that will be taken by the command. The verb
specifies the action and the parameter specifies the object to be acted upon.

In some cases parameters are always needed, in which case they aneqailexti
parameters For example, the DELETE command always needs a file specification as a
parameter e.g.

using the wildcard character (*) results in the

$ DELETE SALES.DAT; deletion of all versions of SALES.DAT

Optional parametersire specified only when they are needed. For example, to see a list of
all logicals, you would (in full) type:

$ SHOW LOGICAL

However, if you wanted to see just the Easysoft logicals, then you would use an optional
parameter (which specifies those logicals that you want to see) e.g.

$ SHOW LOGICAL EASY*

DCL commands can be further modified by the use of comnupuadifiers Most

gualifiers are optional, and when specified they alter some aspect of the operation that is
performed by the command. Qualifiers consist of words preceded by the forward slash
character (/). Sometimes, qualifiers require a value. In this case, the qualifier name is
followed by an equal sign (=) and then the value. For example, to delete all the old
versions of the SALES.DAT file created before tieof February 1996 you would type:
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$ DELETE /BEFORE=1-FEB-1988 SALES.DAT;*

Commands can be split over multiple lines by ending each line (except the last) with a
hyphen (-). A command can be split wherever a space or a comma appears.

Command Procedure

A sequence of commands can be grouped and saved in a text file. Later, this sequence of
commands can be executed. The file in which the commands are saved is é@0&d a
command procedure

Each command in the procedure must start with a dollar sign, which indicates to DCL that
the line contains a command which it should interpret. There can be one or more spaces
after the dollar sign. Then the DCL command is specified exactly as it would be typed at
the DCL prompt.

DCL command procedure files are given the file type COM (for command) by convention.
Once a procedure file has been created, it can be played back using the at-sign (@)
command. DCL assumes that the file type of a procedure is COM, so this can be omitted
(if the type really is COM).

The text file that you create can be made visually more appealing by separating commands
with one or more lines containing just the $ sign (lines cannot be completely blank).
Comments can be included on a line. The comment indicator is the exclamation mark (!);
this, and anything after it will be ignored by DCL. If you want a comment to extend over
two or more lines, you must put an exclamation mark on each line.

Command An instruction (usually an English word) that specifies an operation to be
performed.

Parameter A value that is passed to a command.

Quialifier A portion of a command string that modifies a command verb or a command
parameter. It has the format: /qualifier[=option].
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Global Index

The page numbering shows the module number followed by the page number within the

module.

special characters

B

% in SQL LIKE operator, 2-14
* (in SQL statement), 2-9

A

Access control listSeeACL
Access modeSeeRecord access mode
Access rights of an objecEee Privileges under
object
ACL, 3-22
ACL-based file protectionSeeFile protection
Active file
view, 4-14
Add Criteria dialog box (MS), 6-5
Add criteria in applicationSee under spéic
application
Add Data Source dialog box (MS), 5-3
Add rows to tableSeelNSERT statement (SQL)
Add Tables dialog box (MS), 4-10, 6-4
Add-Ins dialog box (MS Excel), 12-3, 12-4
ADMIN user
passwordSee undePasswords and
usernames
Administrator greetings screen, 8-5
Aggregate functions, 2-16
Allow editing in MS Query.SeeMicrosoft Query
Alpha
architecture, A-53
Alternate key (RMS)See undeKey (RMS)
American National Standards InstitugeeANSI
Analyze/RMS_File utility, 7-5
AND operator (SQL), 2-11
ANSI, 1-13
API, 1-4
conformanceSeeODBC conformance
Application
using ODBC, 1-5
Application Programming Interfac&eeAPI
Approximate Numeric Data TypeSee under
Data types
Architecture
Easysoft.SeeEasysoft architecture
ODBC. See unde©DBC
Ascending index (SQL)Seelndex (SQL)
Available Data Sources list box, 6-2
AVG function (SQL), 2-16

BEGIN STRUCTURE element, A-35
BETWEEN operator (SQL), 2-13
Block /0, 3-16
Brackets.See parentheses
Brackets in SQLSee undeBQL, parentheses
BROCHURE table, 11-13
BROCHURE.DAT, 10-3
BROCHURE.FDL, 10-12
Brochures

list of, 10-7
Byte order

reversed, 3-28

C

C\EASYSOFT\SQL\SYSTEM, 8-23, 8-32
Catalog.SeeEasysoft Catalog
CSV description, 10-21
functions, 1-10
importing to server, 9-5
Impromptu, 6-24
Catalog administrator
passwordSee undePasswords and
usernames
Catalog Driver, 4-4
Catalog Login
changing password, 9-3
Catalog tables
view, 4-10
Catuser routine, 9-3
Cell reference, 12-20
Change rows in tabléseeUPDATE statement
(SQL)
Character String Data TypeSee undebData
types
Characteristics of a fileSeeFile attributes
Characters, valid for definition&ee under
appropriate defition
Characters, valid for nameSee under
appropriate name
Choose Field dialog box (Crystal Reports), 6-33
Choose Fields dialog box (Lotus), 6-18
Choose SQL Table dialog box (Crystal Reports),
6-31
COBOL converter
abort conversion process, A-23
conformance, A-21
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Database Name, 9-8, A-24
Default Directory, 9-8, A-24
FILLER fields, A-25
hierarchical field structure, A-25
hyphens - conversion to underscore, 9-8, A-24
hyphens - convert to underscore, A-24
installation, A-21
invalid syntax in COBOL file, A-23
maximum size of COBOL file, A-23
purpose, A-21
removing, A-27
size of installed files (RMS), A-21
view output on screen, A-23
Cognos ImpromptuSeempromptu
Collation
ascertaining, 7-29
Column definition, 4-6
Column Definitions dialog box (ES), 8-16
Column heading
changing, 11-3
Column name
allowed characters, 2-8
Column Selection dialog box (RMS macro), 12-7
Columns
defined, 2-3
defining, 8-16
Combining conditions in SQL, 2-11
Combining data from different tableSeeloin
Command procedure (DCL), A-59
Command verb (DCL)
defined, A-58
Company
example for training, 10-1
Comparison operatoSeeScalar comparison
operator (SQL)
Condition variable (PDL), A-37
Conditions
combining in SQL.SeeCombining conditions
Connect TimeoutSe€eTimeouts
Connect to External dialog box (Lotus), 6-16
CONTACTS table (local Access), 11-43
CONVERT command (RMS), 7-20
Converting data type$ee undebata types
Copying definitions See under appropriate
definition
COUNT (*) function (SQL), 2-16
COUNT DISTINCT function (SQL), 2-16
Create New Data Source dialog box (MS), 5-9
Create Report Expert dialog box (Crystal
Reports), 6-31
Criteria
parentheses, 11-12
Criteria pane, 6-4
Criteria Selection dialog box (RMS macro), 12-
7,12-12
Crystal Reports, 6-30
add criteria, 6-33
view SQL, 6-34
CTL3D.DLL, A-41
Currencies
list of, 10-8
Currency code, 10-3

Currency conversion, 11-18
Currency rates
obtaining from Internet, 11-18
CURRENCY table, 11-21
CURRENCY_MASTER table, 11-17
CURRENCY_MASTER.DAT, 8-2, 8-17, 9-11,
10-3
CURRENCY_MASTER.FDL, 10-13
CURRENCY_RATE table, 11-17
CURRENCY_RATE.DAT, 3-25, 7-4, 7-5, 8-2,
9-11, 10-3
CURRENCY_RATE.FDL, 7-8, 10-13
CUSTOMER table, 11-11, 11-23, 11-25, 12-11
CUSTOMER.DAT, 10-4
CUSTOMER.FDL, 10-14
Customers
list of, 10-6
Customised report$See undeRMS macro

D

Data

sending to Easysoft, A-50, A-52
Data Output dialog box (RMS macro), 12-9
Data source, 1-4, 1-11

configuring, 5-10

connecting to, 2-32

defined, 1-6

method of definition, 4-5

naming restrictions, 5-4

removing, 5-10

setting up, 5-2, 5-9

settings, 5-6

validation of, 5-5
Data source nam&eeDSN
Data Sources dialog box (16 bit), A-19
Data Sources dialog box (MS), 5-3
Data types

Approximate Numeric, A-10

Character String, A-10

conversion, 1-11

Datetime, A-10

Exact Numeric, A-10

purpose of, 2-14

SQL, A-10

supported by Easysoft SQL, A-11-A-14
Database Definition dialog box (Impromptu), 6-

26
Database Definitions dialog box (ES), 8-13
Database dialog box (MS), 6-11, 6-12
Database management syst&aeDBMS
Database Security dialog box (ES), 8-18
Database structure

pictorial representation, 2-8
Databases

defined, 1-4, 2-3, 4-5

defining, 8-13

setting privileges, 8-18, A-27, A-37

specifying in data sources, 5-7
Databases dialog box (Impromptu), 6-25
DATE data type, 1-10
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Dates

defining, 8-12

formats, 8-12

returned in wrong order, 3-28

stored as ASCII, 3-28
Datetime Data TypesSee undebata types
DBMS, 1-4
DCL, A-55

defined, A-54
Default directory

defined, A-57
Defining an objectSee under appropriate object
Definitions

exporting, 8-23

importing and exporting, 8-23—8-26
Definitions, imported

changing, 8-25, 8-26
DELETE statement (SQL), 2-20
Deleting definitions See under appropriate

definition
Descending index (SQLBeelndex (SQL)
DESTINATION table, 11-10, 11-21
DESTINATION.DAT, 10-4
DESTINATION.FDL, 10-15
Destinations

list of, 10-9
Digital Command Languag&eeDCL
DIRECTORY command (RMS), 7-4
Disable WinsockSee undeWinsock
Download System Catalog dialog box (ES), 8-8
Download Wizard (RMS macro), 12-7
Driver. SeeODBC driver
Driver Manager, 1-5, 1-6, 4-15
DSN, 1-11
Duplicate rows

eliminating, 2-15
Dynamic tracingSeeFunction calls, tracing

E

Easysoft Administrator
access security, 8-6
invalid characters, A-36
licence information, 8-5
Easysoft Administrator - Log on dialog box, 8-6
Easysoft Administrator dialog box, 8-7
Easysoft Administrator files
default location, 8-32
Easysoft Administrator installation, 8-31
Easysoft Administrator Setup (Directory) dialog
box, 8-32
Easysoft Administrator Setup (Introductory)
dialog box, 8-32
Easysoft Administrator Setup (Successful
Installation) dialog box, 8-33
Easysoft Administrator Setup (User Details)
dialog box, 8-32
Easysoft architecture, 4-3
Easysoft Catalog, 2-28, 4-4
creating, 9-2
directory, 9-2

downloading, 8-8
importing definitions to local copy, 8-25, 8-26
local copy, 8-6
number of, 4-9
passwordSee undePasswords and
usernames
purpose of, 4-9
specifying location of, 5-4
update precautions, 8-8
uploading, 8-19
user information, 4-9
usernameSee undePasswords and
usernames
Easysoft Client Component, 4-3
Easysoft COBOL Converte6eeCOBOL
converter
Easysoft Excel Macro for RMSSeeRMS macro
Easysoft ODBC
cancelling installation, A-19
driver installation, A-16
driver versions, A-16
installation, A-17
memory requirement, A-16
storage requirement, A-16
system requirement, A-16
upgrading, A-16
Easysoft ODBC driver, 4-15
Easysoft ODBC Logging dialog box, A-39
Easysoft ODBC login prompt, 8-9
hiding and showing, 5-6
Easysoft ODBC Settings dialog box, 5-6
Easysoft ODBC Setup dialog box, 5-4, 9-6, A-19
Easysoft PowerHouse PDL Convert8eePDL
Converter
Easysoft Query for Windows
Message window, defined, 2-32
Output window, defined, 2-32
Query Wizard, 2-34
SQL window, defined, 2-32
Easysoft Server Component, 4-3
Easysoft SQL, 4-3
Easysoft Support
check list, A-50
contact options, A-49
Easysoft Travel Company, 10-1
EASYSOFT.INI, A-40
EASYSOFT_SQL_CATALOG, 7-3
EASYSOFT_SQL_COBOL_CATALOG, 9-11
EASYSOFT_SQL_COBOL_DATA, 9-11
EASYSOFT_SQL_DATA, 7-3, 9-11
EASYSOFT_SQL_FDL, 7-3
Easysql, 9-7
Edit/FDL utility, 7-9
Elementary items (COBOL), A-25
Eliminating duplicate rowsSee undebuplicate
rows
END STRUCTURE element, A-35
Error messages, 5-12
Errors
dealing with in ODBC.See unde©DBC
ESNET.LOG, A-40
ESODBC.LOG, A-40
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Exact Numeric Data Type&ee undeData types
Exchange rate, 10-3
Export File Definitions dialog box (ES), 8-23

F

FDL, 7-2
structure of, 7-26
FDL editor. SeeEdit/FDL utility
FDL file, 7-9
Field Details dialog box (ES), 8-10
Fields
defining, 8-10
mapping to columns, 8-14
File data source, 5-8
File definition, 4-6, 8-9See alsd-iles, defining
creating new, 8-9
displaying current, 8-9
reasons for replication, 4-7
File Definition dialog box (ES), 8-10
File Definition LanguageSeeFDL
File organisation
compared with each other, 3-4
compared with file type, 3-4
determining, 7-4
File protection, 3-20
File specification, 4-6
File structure
defining part of, 4-7, 4-8
File type
compared with file organisation, 3-4
Files
accessed by a query, A-39
attributes, 3-5
creating from FDL, 7-18
defining, 8-7-8-22
indexed, 3-9, 3-12
mapping to SQL tables, 4-6—-4-8
pre-requisites to defining, 8-3
relative, 3-7
sequential, 3-6
stages of defining, 8-3
FILLER fields (COBOL).See undeCOBOL
converter
FILLER fields (PDL).See undePDL converter
Fixed-length record formateeRecord format
Formula bar, 12-20
Function call, 1-6
Function calls
tracing, A-42

G

Get External Data dialog box (MS), 6-8
Group items (COBOL), A-25

H

Header and detail records

defining in SQL terms, 4-8

HEADER table, 11-28, 11-31, 11-33, 11-35, 11-
37

Hierarchical field structure (COBOLSee under
COBOL converter

Home directorySeelogin directory

Host Administrator, 4-4

I/Os per query
number of, A-39
Import New File Definition dialog box (ES), 8-
24
Impromptu, 6-24
add criteria, 6-28
view SQL, 6-29
Index
compared to RMS key, 3-14
Index (SQL), 2-5
Indexed file organisatiorSeerile, indexed
Indexed Sequential Access Method, 3-16
Initial Password dialog box (ES), 8-6
Inner join.See undedoin
INSERT statement (SQL), 2-18
Install Drivers dialog box, A-18
Installing Easysoft AdministratoSee under
Easysoft Administrator installation
International Standards Organisati@eelSO
Invoice, 10-4
INVOICE.DAT, 10-4
INVOICE.FDL, 10-15
ISAM. Seelndexed Sequential Access Method
ISO, 1-13

J
Join, 2-6
in SQL, 2-14
inner, 2-6
outer, 2-6
types, 2-6
K

Key (RMS), 3-9
adding to file, 7-19
alternate, 3-11
compared to index, 3-14
determining, 7-8
primary, 3-11
segmented, 3-10
simple, 3-9

Key field. SeeKey (RMS)

L

Left outer join.See undedoin
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LIKE operator (SQL), 2-13, 2-14
Link dialog box (MS), 6-10
Link Tables dialog box (MS), 4-12, 6-11
Log On Server dialog box (Crystal Reports), 6-
30
Logical (name)
defined, A-55
Login directory, A-57
LOGIN.COM, A-55
Lotus 1-2-3
add criteria, 6-18
using, 6-15
view SQL, 6-19
lotus.bcf file, 6-15

M

Mail Merge, 6-20
Mail Merge Helper dialog box (MS), 6-20
Mail Merge toolbar, 6-22
MAX function (SQL), 2-16
Messages
hiding, A-40
Microsoft Access
add criteria, 6-12
design mode of table, 6-14
using, 6-10
view indexes, 6-14
view SQL, 6-14
wildcard character] 1-3
Microsoft Excel
Formula barSeeFormula bar
reconnection to data sourck]-3
show column headings, 6-8
show row numbers, 6-9
specify download location, 6-9
using, 6-2
Microsoft Internet Explorer, 11-18
Microsoft ODBC Administrator, 5-1, A-19
apparent version anomaly, A-16
purpose of, 5-2
version 2.5 (16 bit), 5-2
version 2.5 (32 bit), 5-2
version 3.0, 5-2, 5-8
version shipped, A-16
version shipped with Easysoft, 5-2
Microsoft ODBC Setup
running, A-17
Microsoft Query
add criteria, 6-5, 6-7
allow editing,11-3
modify SQL in query, 6-7
reading file,11-3
reconnection to data sourck]-3
using, 6-2
view SQL, 6-7
wildcard character] 1-3
Microsoft Word Mail Merge SeeMail Merge
MIN function (SQL), 2-16, 11-30

Modify rows in table.SeeUPDATE statement
(SQL)
Multiple defined fields (PDL)
prevention of multiple views, A-37
Multiple definitions (COBOL)
prevention of multiple views, A-27

N

Naming restrictions in data sourcgee under
Data source
Network connection
defining packet sizeSeePacket size
packet acknowledgemergeePacket
acknowledgement
Network statistics, A-39
Network transport
PC options, 5-4
New Catalog dialog box (Impromptu), 6-25
New Connection dialog box, 2-32
New dialog box (Impromptu), 6-27
New Query Assistant dialog box (Lotus), 6-16
New Query dialog box (MS), 6-12
Non-unique index (SQL)Seelindex (SQL)
NOT operator (SQL), 2-11
NULL operator (SQL), 2-13

©)

Obiject privilegesSee under appropriate object
Obiject protection, A-56
Object securitySee ‘privileges’ under
appropriate object
Obijects dialog box (ES), 8-7
ODBC
architecture, 1-5
components
application, 1-5
data source, 1-5
determining details of, 5-10
driver, 1-5
driver manager, 1-5
conformance, 1-13
error checking, 1-6
purpose of, 1-4
ODBC Administrator icon, A-19
ODBC call, 4-15
ODBC Data Sources dialog box (MS), 6-3
ODBC date format, 2-17
ODBC driver
16 and 32 bitSee undeEasysoft ODBC
driver
functions of, 1-8
information about, 5-10
listing, 5-10
multi-tier. Seetwo-, and three-tier
single-tier, 1-6
three-tier, 1-6
two-tier, 1-6
ODBC Drivers tab, 5-10
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ODBC icons, A-20

ODBC Options dialog box (MS), A-42

ODBC Setup (welcome) dialog box, A-18

ODBC.INI, 4-15

Olsen and Associates Currency Converter, 11-18

One-to-many relationship, 2-8

Open Data Source dialog box (MS), 6-21

OpenVMS
defined, A-53

Options dialog box (MS), 4-12

Options dialog box (RMS macro), 12-5

OR operator (SQL), 2-11

ORDER BY statement (SQL), 2-15

Order data
relational.SeeRelational data

Ordered retrieval of dat&ee undeRelational
data

Outer join.See undedoin

Output Destination dialog box (RMS macro), 12-
8,12-13

P

Packet acknowledgement
enabling, 5-7
Packet size
defining, 5-6
Parameter (DCL), A-58
Parentheses
using in SQL, 2-11
Passwords
exporting, 8-24, 9-4
Passwords and usernames
ADMIN user, 9-2
catalog administrator, 9-2
Easysoft Administrator
creating password, 8-5
creating username, 8-32
for Easysoft Catalog, 5-5
Server, 5-5
PDL Converter
abort conversion process, A-32
Database Name, A-33
Default Directory, A-33
FILLER fields, A-34
FILLER-NUMERIC fields, A-34
hyphens - conversion to underscore, A-34
invalid characters in Easysoft Administrator,
A-36
invalid syntax in PDL file, A-32
maximum size of PDL file, A-32
purpose, A-31
removing, A-37
sub-structured fields, A-35
view output on screen, A-32
Physical characteristics of a filSeeFile
attributes
Pivot Output (data) dialog box (RMS macro),
12-14
Pivot Output dialog box (RMS macro), 12-14,
12-15

Pivot Table, 12-13

Precedence order, 2-11

Preview Sample dialog box (Crystal Reports), 6-
32

Primary key (RMS) See undeKey (RMS)

Privileges, A-56

Privileges of an objectSee under appropriate
object

Prolog strucutre, 3-13

Protection code, 3-21

Protection maskSeeProtection code

Purchase invoice, 10-4, 11-28, 11-33, 11-37

Q

QSHOW converterSeePDL Converter
Qualifier (DCL), A-58

Query and Pivot toolbar (MS Excel), 12-15
Query dialog box (Impromptu), 6-27, 6-28
Query Execution Plan, A-39

R

Random record access mo&ee undeRecord
access mode
Receive TimeoutSeeTimeouts
Record
determining fields in, 7-7
field length, 8-2
offset, 8-2
variable length, 3-8
Record access mode, 3-15
Record file address, 3-15
Record format, 3-17
Record Management Servic&eeRMS. See
RMS
Record Size field
default value, 8-9
Record structure
defining, 4-6
REDEFINES keyword (COBOL), A-27
REDEFINES keyword (PDL), A-37
Registry, 4-15
Relational data
date format, 2-4
ordered retrieval, 2-5, 2-15
structure, 2-3
Relative file organisatiorSeeFile, relative
Relative record number, 3-7, 3-15
Remote Command
specifying name of, 5-4
Remote Object
specifying name of, 5-4
Remote Service
specifying name of, 5-4
Remove rows from tableSeeDELETE
statement (SQL)
Removing definitionsSee under appropriate
definition
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Removing duplicate rowsSee undebuplicate
rows, eliminating
RENAMES keyword (COBOL), A-27
Reserved words (SQL), 2-29
retrieving RMS dataSeeRMS data
Reversed byte ordeGeeByte order
RFA. SeeRecord File Address
Right outer join.See undedoin
RMS, A-55
defined, A-54
function of, 3-3
RMS data
making relational, 4-3
retrieving - expected results, 11-2
retrieving and updating, 11-1-11-45
RMS Driver, 4-4
RMS macro
contact information, 12-2
customised reports, 12-18
creating, 12-18
generalise a report, 12-20
running, 12-19
debug options, 12-6
dialog boxesSee under name of box
download data, 12-7
failed update colour, 12-16
filename, 12-2
font colour after upload, 12-16
initialisation, 12-5
installation, 12-3
keeping connection open, 12-5
location of add-in software, 12-3
maximise access rate, 12-5
multiple queries on worksheet, 12-22
number of rows returned, 12-5
on-screen error messages, 12-6, 12-17
overview, 12-2
refresh data, 12-9
search criteria, 12-7, 12-11
select output worksheet, 12-8
set worksheet column widths, 12-9
setting timout value, 12-5
sort data, 12-8
status message, 12-6
status of upload, 12-16
successful insert colour, 12-16
successful update colour, 12-16
update sequence rules, 12-16
upgrading, 12-4
upload, 12-16
validation of SQL, 12-10
version information, 12-2
worksheet column headings, 12-9
Rms menu option, 12-2
RMS Utilities, 4-4
Rounding in SQL, 2-19
Rows
defined, 2-3
Runtime Library, A-55

S

Sales invoice, 10-4, 11-30, 11-33
Saving changes to an obje&ee under
appropriate object
Scalar comparison operator (SQL), 2-10
Select Data Source dialog box, 6-3
Select Data Source dialog box (MS), 6-10
SELECT DISTINCT (SQL), 2-15
Select ODBC Trace File dialog box (MS), A-42
Select Records Expert dialog box (Crystal
Reports), 6-33
SELECT statement (SQL), 2-9
Select Table dialog box (RMS macro), 12-7
Select Value(s) dialog box (MS), 6-6
Sequential file organisatioiseerile, sequential
Sequential record access mo&ee under
Record access mode
Server process
determining, A-45
stopping, A-47
Set Criteria dialog box (Lotus), 6-18
SHARE.EXE,A-16
Show SQL dialog box (Lotus), 6-19
Show Table dialog box (MS), 6-12
Simple key.See undeKey (RMS)
Sort Order dialog box (RMS macro), 12-8
Special Name Characters (PDL), A-36
SQL, 1-4
conversion in ODBC, 1-10
defined, 2-3
ODBC extensions, 1-10, 2-3
purpose of, 2-3
using parentheses, 2-11
SQL Access Group, 1-13
SQL Data Sources dialog box (MS), 8-8
SQL dialog box (MS), 6-7
SQL grammar conformanc&eeODBC
conformance
SQL query, A-39
SQL reserved wordsSeeReserved words
SQL statement, 4-16
SQL statements
supported by Easysoft SQL, 2-28
SQLColumns function, 1-10
SQLDataSources function, 1-11
SQLDrivers function, 1-11
SQLGetFunctions function, 1-11, 1-13
SQLGetInfo function, 1-10, 1-13
SQLGetTypelnfo function, 1-11, 1-13
SQLStatistics function, 1-10
SQLTables function, 1-10
Standards for SQLSee undeBSQL
Stream record format. See Record format
Structured Query Languag8eeSQL. SeeSQL
Sub-structured fields (PDLBee undePDL
converter
SUM function (SQL), 2-16
SUPPLIER table, 11-4, 11-5, 11-6, 11-7, 11-9,
11-15, 11-26, 11-27, 11-28
SUPPLIER.DAT, 10-4
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SUPPLIER.FDL, 10-18
Suppliers

list of, 10-10
SUPPLIERS table (local Access), 11-43
System CatalogeeEasysoft Catalog
System data source, 5-8
System Data Sources dialog box (MS), 5-3
System DSN tab, 5-9
System Options (PDL), A-36

T

User identification codeSeeUIC
User nameSee underPasswords and usernames
Users

defining, 8-17

displaying current, 8-17

specifying restrictions on, 8-15

Vv

Table definition
components of, 4-6
Table Definitions dialog box (ES), 8-14
Table name
allowed characters, 2-8
Table Options dialog box (MS), 4-10
Table pane
viewing, 6-4
Tables
defined, 2-3
defining, 8-14
differentiating between databases, 5-7
privileges, 8-15
Timeouts, 5-6
Trace of Easysoft network protocols, A-40
Trace of ODBC calls, A-40
Tracing function callsSee undeFunction calls
Tracing tab, A-43
Training companySee undeCompany
TRAINING DATA data source, 8-8, 8-20
Transmit TimeoutSeeTimeouts

U

Valid characters for definitionsSee under
appropriate defition

Valid characters for nameSee under
appropriate name

Validate Import Definitions dialog box (ES), 8-
25

Variable length recordSee undeRecord

Variable-length record format. See Record
format

VAX
architecture, A-53

VFC record format. See Record format

View SQL in applicationSee under spéac
application

VMS. SeeOpenVMS

W

uic
defined, A-56
UIC-based file protectiorSeerile protection
Unique index (SQL)Seendex (SQL)
Update rows in tableSeeUPDATE statement
(SQL)
UPDATE statement (SQL), 2-19
Updating RMS dataSeeRMS data
Upload dialog box (ES), 8-19
User
information in Easysoft catalogee under
Easysoft catalog
User authorization file, 3-20
User data source, 5-8
User Definitions dialog box (ES), 8-18

Wildcard
in OpenVMS, A-57
Wildcard character
in Microsoft AccessSee undeMicrosoft
Access
in Microsoft Query.See undeMicrosoft
Query
SQL, 2-14
Windows directory, A-40
Winsock
disable, A-40
World Destinations
list of, 10-11
WORLD_DESTINATION table, 11-10, 11-21
WORLD_DESTINATION.DAT, 7-10, 8-21, 9-
11, 10-4
WORLD_DESTINATION.FDL, 10-19
creating, 7-10

X/Open, 1-14
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