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Using Oracle Data Query
to Access Vehicle Demonstration Data at the
Alternative Fuels Data Center

Example: Light-Duty Vehicle Data

Rev. 2.0 November 1994

1.0 Introduction to the AFDC and Accessing the Data Base

Through funding by the Office of Altemative Fuels of the U.S. Department of Energy (DOE), the Altemative
Fuels Data Center (AFDC) at the National Renewable Energy Laboratory (NREL) collects operating data from
altemative-fueled vehicles. These vehicles include passenger sedans and light trucks (light-duty vehicles)
operating within the federal fleet; heavy-duty trucks operating in private, city, or state fleets and co-funded by
DOE; and municipal transit buses operating in revenue service around the country. This document gives
examples of accessing the light-duty vehicle data.

The type of information collected on these vehicles includes: fuel usage (both reported by drivers and measured
on chassis dynamometers); daily mileage (as reported by drivers); performance problems (subjectively reported
by drivers); maintenance reports (from the shops performing the work); analysis of used lube oil and emissions
(emissions and oil are measured/analyzed by NREL contractors for selected vehicles); and monthly fuel
composition analyses (analyzed periodically by NREL-contracted laboratories at selected locations).

All data from these collection efforts are stored in a data base at the AFDC. To access the data, you must first
obtain a login identification (userid) and a password from the AFDC. At that time, you are given a free copy of
AFDC/View software. This communications package operates under Microsoft Windows on a PC connected to
the AFDC data base via modem. AFDC/View consists of a large number of predetermined queries that allow
you to very easily and intuitively select a query that retrieves the data of interest. With AFDC/View, the data
are actually retrieved to your local PC. AFDC/View then can be used to generate formatted reports or graphs
saved to a disk or copied to the Windows Clipboard and pasted into another Windows application (e.g., a
spreadsheet, data base, graphics package, or editor) for further analysis.

AFDC/View is intended to be a complete tool when used with the proper hardware and connectivity (limited to
PC Windows and modem). For other users (e.g., Intemet users, modem pools, non-PC users, or non-Windows
users), another access method, AFDC/Menu, is available. AFDC/Menu emulates all of the queries available in
AFDC/View. A separate document is available that describes AFDC/Menu. AFDC/View and AFDC/Menu
access all data in the data base, but you may wish to access the data in your own manner. Also, there will be
times when new types of data are added to the data base that may not yet be accessible through AFDC/View and
AFDC/Menmu. Cumrently, AFDC/View and AFDC/Menu are limited to giving you "pre-canned" queries and must
be programmed by AFDC programmers to access new types of data (e.g., when fuel analysis was added for.the
first time). To satisfy the users who wish to go beyond the capability of AFDC/View and AFDC/Menu, AFDC
has made available a commercial tool, Oracle Data Query.

Oracle Data Query is a character-based data base access tool that operates on the AFDC computer and any
terminal hardware (e.g., PC emulating a terminal, Macintosh terminal emulator, VT100 terminal) connected via
modem or network access (e.g., Intemet). The output from Data Query is either an ASCII or Lotus-compatible
data file on the AFDC computer. No graphics are generated directly by Data Query, nor are the results
automatically downloaded to the user. However, if you have the proper software (e.g., terminal program with a
common data transfer protocol or Internet), the data can be downloaded to your local computer. To generate a



graph, you should select the worksheet file format; download the file using the data transfer protocols (see
Section 7); and use Lotus 1-2-3, Excel, Quattro Pro, or other spreadsheet software on a local PC to generate
graphs. An ASCII data file also can be displayed and captured by many communications programs.

To use Data Query, you will need to be more knowledgeable about the data base structure than an AFDC/View
or AFDC/Menu user. Several example queries have been generated and are available to you as public queries.
You should copy these queries to your own account (see Section 5.3 on Copying Queries). Once copied, the
queries can be modified (see Section 5.4 on Modifying Queries) for your particular needs.

To help you understand the data base structure, a complete diagram of the data base is included in Appendix 1.
This diagram also shows Join relationships (see Section 5.5 on how to join tables). Further help is available in
Data Query for descriptions of every table and every column provided on-line and in Appendix 1. These
descriptions can be seen whenever you do a show List (see Section 5.5) specifying tables and columns.

To further help you understand the data base and obtain the data in which you are interested, detailed
explanations of how to get data on vehicle specificatons, mileage, fuel use, performance, maintenance,
emissions, and oil analysis are given later in this documentation.

2.0 Data Bases, Tables, and Joining Tables

The AFDC uses the Oracle Relational Data Base Management System for storage of all vehicle demonstration
data. A relational data base contains the data in data base tables that can be related to each other. Within tables
are fields or columns. Two tables are considered to be related if they can be tied together by a common column
or field. As an example, mileage data are collected in a mileage table called LDV_MILEAGE. This table
contains the vehicle identification number (VIN), along with the date and the daily beginning and ending
odometer readings for every vehicle used on any given day. If you know something else about the vehicle but
not the VIN, you should still be able to find the desired information. For example, if you know the license plate
number, you can look up the VIN in the LDV_VEH table containing the cross reference between license plate
number and VIN. You could then search the LDV_MILEAGE table for entries with the correct VIN. This is
not very efficient. An easier way is to Join the two tables by VIN. Once joined, you can specify a search for
mileage records (from LDV_MILEAGE) corresponding to a certain license plate number (from LDV_VEH)
without directly referring to the VIN.

Joins are very useful in searching relational data bases. The following sections on retrieving various types of
data will point out when you may want or need to Join tables. In some cases, the AFDC has joined two tables
together in a View. A View appears as a table, but the Join has already been done so you do not have to
specify it. The down side of a View is that it is slower in retrieving data.

3.0 Basic Data Tables and Calculated Summary Tables

Data, after passing the quality assurance procedures at the AFDC, are entered into basic data tables. These ..
tables (e.g., LDV_MILEAGE, LDV_FUEL_ADD, etc.) contain all data received from the field. In addition to
these basic tables, several tables are generated that summarize the data, typically on a monthly basis (e.g.,
EMIS_SUM, etc.). These tables are calculated from the basic data tables and are updated every night.
Calculated tables of this type are indicated as such in the road map of tables (see Appendix 1) and in their on-
line descriptions. '



4.0 Understanding the Development of Queries Using Data Query

To effectively use Data Query to access the AFDC, you need a good understanding of the data base tables. The
following sections illustrate how various types of data are organized and how to build a query to retrieve the
data. Additionally, to help you understand how to query the data base, a set of examples has been created.

To run one of these queries, you should execute Run Query from the Action Menu (see examples later in the
documentation). To select different options in the public queries, first execute the Copy Query from

the same menu. Once copied, the queries can be modified to suit your needs using Modify Query (See Section 5
for an explanation of these commands.)

4.1 Understanding the Decal ID

Vehicles in the system can be identified by VIN, Decal ID, or GSA license plate number. The VIN is useful in
that it is permanently attached to the vehicle and is the best way to identify vehicles in the field or in the original
equipment manufacturer's (OEM) records (such as maintenance reports). The AFDC Decal ID has been
physically applied to some of the earlier vehicles in the field, but that practice has not been continued with more
recently purchased vehicles. However, a unique Decal ID does exist for all vehicles in the data base, and it
contains a wealth of important information. It contains the location, design fuel, model, and whether the vehicle
is being used as a control. The Decal ID is up to 8 characters in length. Table 1 indicates the structure of the
information contained in the Decal ID.

TABLE 1
Decal ID Codes*

Characters 1, 2 Character 6 Character 7

_ Site | Fuel Vehicle

““‘“AR- Argonne, IL C-CNG L-Chevrolet Lumina Sedan "

‘BK-Bakersﬁeld, CA E-E85 C-Chevrolet C-2500 Pickup I_l

DC-Washington, DC G-Gasoline T-Ford Taurus Sedan "
i DT-Detroit, MI M-M85 S-Dodge Spirit Sedan “
u DV-Denver, CO L-LNG (future) R-Chrysler B250 Van "
u EL-El Paso, TX P-LPG (future) E-Ford Econoline E150 Van "
u HS-Houston, TX "
" LA-Los Angles, NY
u NY-New York, NY
u SD-San Diego .

*Digits 3, 4, and 5 are sequential numerical identifiers given at each site. Character 8 (if used, always a C)
denotes a control vehicle.



As an example, 'DT023MLC' can be decoded as follows: DT designates the site, Detroit; 023 denotes the
twenty-third car in this program in Detroit; M denotes the fuel type, M85; L denotes the vehicle model, a
Lumina; and Cindicates that this car is a control vehicle.

4.2 Developing Queries for Vehicle Specifications
Data Base Tables for Vehicle Specification Information:

LDV_VEH_TYPES
LDV VEH

To understand and use the vehicle demonstration data, it is important to know the characteristics of the vehicles.
Complete specifications for all vehicles in the program are kept in the LDV_VEH_TYPES table. To search for a
particular vehicle, you will need to know the Decal ID or VIN or license plate number. By Joining
LDV_VEH_TYPES to the LDV_VEH table using the common field VEHICLE_TYPE_NUM, you can select
information (fields or columns) on the vehicle from the LDV_VEH_TYPES and set the condition (see

Section 5.4 on Conditions) equal to the known VIN, or Decal ID, or license plate number. If you wish to
retrieve all vehicles from one site, you can use the LIKE conditional (see Section 5.4) and the first two
characters of the Decal ID.

4.3 Developing Queries for Mileage Information

Data Base Tables for Mileage Related Information:
LDV _MILEAGE

Driver-reported daily mileage is stored in the LDV_MILEAGE table. This table contains the date, daily
beginning and ending odometer readings, and the VIN. Again, to search for vehicle data by Decal ID or license
plate number, you must Join to the LDV_VEH table using the common field, VIN. If you wish to select the
vehicle by its VIN, then joining is not necessary.

To select the miles driven each day by a vehicle or set of vehicles, specify the difference between the ending and
beginning odometer columns, END_ODOM - BEGIN_ODOM. To calculate the total reported miles driven by a
vehicle, specify SUM (see ‘Section 5.4 on Modifying Queries) of END_ODOM-BEGIN_ODOM. To determine

the number of days that the vehicle was reported to be driven, specify COUNT of END_ODOM. To determine
the latest odometer reading, specify MAX of END_ODOM. To determine the odometer when the vehicle was
put in service, specify MIN of BEGIN.ODOM. You should note that the reported miles driven will not
necessarily be the same as the latest odometer because of missing data.

It should also be noted that multiple vehicles can be selected using either AND in the Condition or LIKE with a
partial Decal ID or VIN (see Section 5.4 on Modifying Queries).

4.4 Developing Queries for Fuel Usage

Data Base Tables for Fuel Usage Information:
LDV_FUEL_ADD

Information on the fuel used by a vehicle is stored in the LDV_FUEL_ADD table. Included in this table are the
date, amount of fuel added (in U.S. gallons for liquid fuels and gasoline equivalent gallons for gaseous fuels),
fuel type M is M85, E is E85, C is CNG, and G is gasoline), and current odometer reading. Most users are
interested in fuel economy. Determining the difference between odometer readings in two records (miles driven
between refuels) is difficult in a data base. It is suggested that if you are interested in the individual refuel
occurrences, the AMOUNT_ADDED and CUR_ODOM fields should be selected. The data then can be exported
as a worksheet file, downloaded (see Section 7.0 on Downloading), placed in a spreadsheet, and the miles
between refuels and the individual refuelings calculated.



To calculate monthly averages, SUM the fuel consumed and divide by SUMed miles from the mileage table.

As with LDV_MILEAGE, data are stored in the LDV_FUEL_ADD table by VIN. To search by Decal ID or
License Plate Number, you will need to Join to the LDV_VEH table, using VIN as the common field.

4.5 Developing Queries for Performance

Data Base Tables for Performance Related Information:

LDV_PERF

Drivers report their perceptions of how well the vehicle is operating by recording daily any of eight categories of
problems as troublesome or annoying. The data are then coded and stored in the LDV_PERF table. Each entry
is stored as date, problem code (PROB_CODE), and problem severity (PROB_SEVERITY_CODE). Again, the
data are stored by VIN; therefore, to search by Decal ID or License Plate Number requires Joining to the
LDV_VEH table.

The problem codes currently being collected are:

PROB CODE Description
E Check Engine Light Problem
H Hard to Start
C Hesitation/Coughing
I Idle Quality Problems
L Lack of Power
P Pinging
S . Stalled After Starting
T Stalled in Traffic

A second code is used to specify the problem as Annoying (A), Troublesome (T), or No Comment (X). This is
stored as the PROB_SEVERITY_CODE. Please note that there are other PROB_CODE:s in the data base from
early in the program, and there is an 'S' code for superior; therefore, a simple COUNT of PROB_CODE will
NOT indicate the number of reported problems. If you need a count, add a condition that selects only the eight
PROB_CODEs (‘E',H','C",'T','L','P','S",'T") and three PROB_SEVERITY_CODEs (‘A",'T', 'X").

4.6 Developing Queries for Maintenance

Data Base Tables for Maintenance Information:
LDV_SHOP_MAINT P
LDV_SHOP_REPAIRS P
LDV_DRV_MAINT

LDV_DRV_OIL_ADD

Maintenance data are collected from area automotive dealerships that have been assigned to perform maintenance
on altemative fueled vehicles. This information is stored in two tables: LDV_SHOP_MAINT_P and
LDV_SHOP_REPAIRS P. The purpose of having two tables is that one visit to the maintenance shop (one
record in LDV_SHOP_MAINT_P) may have performed several repairs (several records in
LDV_SHOP_REPAIRS P). The information stored in LDV_SHOP_MAINT P includes the date, odometer
reading, dealership number, and dealer work order number. The LDV_SHOP_REPAIRS_P table contains the
description of the repair (CPSC_REPAIR_CODE), the type of repair (SERVICE_CODE), and various cost data.
The LDV_SHOP_MAINT _P table also contains a system-generated number, MAINT NUM, that links it to the
same field in the LDV_SHOP_REPAIRS P. LDV_SHOP_REPAIRS_P contains no information about the
vehicle identification. Searching for a particular vehicle in LDV_SHOP_REPAIRS P must be accomplished by
linking to the LDV_SHOP_MAINT _P table where VIN and Decal ID are stored.



Repair descriptions are stored as codes rather than as text. To get the actual repair description, the
CPSC_REPAIR_CODE must be linked to the AFDC_CODES table. (Please refer to Example Query 5 in
Appendix 3 for the procedure to do this.) The description of the SERVICE_CODE can also be found in the
AFDC_CODES table. However, because there are so few SERVICE_CODEs, they are listed below:

SERVICE_CODE DESCRIPTION
RPR Repair
RPL Replace
TST Diagnostic Test
ADJ Adjussment
R&R Repair & Replace
SM Scheduled Maintenance

There is also a table in the system for driver-reported maintenance: LDV_DRV_MAINT. This table has
information reported by the driver regarding when the vehicle was taken in for maintenance. These data are
generally not complete, even as to the total number of occurrences, and are definitely not reliable regarding the
the type of maintenance. The only use for these data is to verify that for every driver-reported maintenance, a
corresponding shop maintenance record exists. More shop maintenance records exist than are reported by
drivers.

4.7 Developing Queries for Emissions Test Results

Emissions: Related Basic Data Tables
LDV_EMISSIONS P
LDV_EMIS_SPEC_P

Emissions: Related Calculated Summary Tables
EMIS_SUM

Emissions are measured on a selected number of vehicles by testing laboratories contracted by NREL. While the
number of vehicles being measured is limited, the vehicles chosen will have their emissions tested on a regular
schedule. Generally, the emissions are measured at 4,000 miles, 10,000 miles, and then every 10,000 miles
thereafter for the life of the project.

Like the maintenance data, the emissions data are stored in two tables: EMISSION_TESTS_P and
EMISSION_DATA. Howeyver, to aid the user, a VIEW of these two tables has been created, called
LDV_EMISSIONS_P. LDV_EMISSIONS_P contains nearly all of the same data as the two individual tables
and is much easier to query. As with most other tables, the data are stored by VIN. To search for Decal IDs, a
JOIN will have to made with LDV_VEH.

Data contained in LDV_EMISSIONS_P include many fields that contain supporting information items, such as
Vmix or dilution factor, and may not be of interest to the general user.

4.8 Developing Queries for Oil and Fuel Analysis Results
Oil and Fuel Analysis Related Basic Data Tables:

FLUID_SAMPLES
FLUID_ANALYSIS DATA

Used lubricating oil is being collected from a small set of vehicles. For these vehicles, a sample is taken from
each standard oil change. The sample is sent to an NREL-contracted laboratory and analyzed for various.metals,
contaminants, and indicators of oil breakdown. Fuel is also collected periodically from demonstration sites and
analyzed. The results of these analyses are contained in two tables: FLUID_SAMPLES and



FLUID_ANALYSIS DATA. The FLUID_SAMPLES table contains information on the vehicle, location, date,
odometer, and laboratory conducting the analysis. The second table, FLUID ANALYSIS_DATA, contains all of
the analysis results. The field COMPONENT_TYPE_CODE in the FLUID_ANALYSIS_DATA table contains
an abbreviated test name. The complete name can be found in the AFDC_CODES table. The analyses done on
fluid samples are listed in Appendix 4.

5.0 Running Data Query

Data Query is a commercial tool developed by Oracle Corporation. It has drop-down menus and point and shoot
capabilities, but it is completely character based, not graphics based. This means that it can be run equally well
from any terminal device connected to the AFDC Unix computer. That could be a VT-100 connected by modem
or Intemet or a PC emulating a terminal (using a DOS communications package, Windows Terminal program, or
network terminal emulator). There are no special requirements on the user side.

A reference book titled Oracle Data Query User's Guide and Tutorial, Version 3.0 (part number 6551-30-0492)
can be purchased directly from Oracle for approximately $75. Two other reference books from Oracle that may
be of interest are SQL *PLUS User's Guide and Reference, Version 3.0 (part number 5142-V3.0 0691, $65) and
Introduction to SOL (part number 19464-0489, $20). Oracle's telephone number is (415) 506-7000 (Oracle
accepts phone orders with credit cards).

51 Logging Into Data Query

Following are the steps used to access Oracle Data Query:

1. Using your system's access procedure (Intemet would not require a phone number), connect to the AFDC
computer:

(303) 275-4199 for modem connection
telnet afdc.nrel.gov or telnet 192.48.125.16 for Intemet connection
2. The AFDC computer will respond with:

login:

(98 )

. At this prompt, type in your assigned userid:

userid

S

. The computer will respond with:

password:

W

. At this point, enter your corresponding password:

password

=)

. The computer will respond with:
enter terminal type (VT100)
7. Press Return/Enter to select a VT'100 terminal type. This will yield the AFDC prompt:

AFDC>



8. Execute Data Query by typing:
go
From the "go" menu, select item 2) Data Query. The opening menu in Data Query allows you to select Action

or Help. To select an option, simply arrow to the desired selection or select the appropriate key letter and press
Enter. A drop-down menu will appear, as shown in Figure 1.

Figure 1. Opening Action Menu

From the Action Menu, you can select Create, Modify, Run, or Copy Queries. In addition, you can also Export
or Import Queries. Most of these features will be described later. Oracle applications map various Data Query
functions to keys and key combinations on the terminal. Listed in Appendix 2 are the keyboard mappings for a
VT100. This listing can be obtained on-line for the type of terminal being used by pressing 2K (control key
and K). Other common keys on the VT-100 include: List (of values), *F, Do key, <F3> (function key F3);
and the cancel key, <F4>.

52 Running Queries

The Run Query command on the opening Action Menu allows the user to run an existing query. An existing
query is either one previously created by the user or a Public Query. To run a query, select Run Query from.the
Action menu by either moving to Run Query with the cursor and pressing Enter; or by typing an R From the
Run Query screen, you can either type in the name of an existing query or execute the List command. The
public queries are marked with a P in the second field (see Figure 2).
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Figure 2. Run Query Screen showing List

By typing either the first few characters of the name before executing List or by moving to the Find line of the
List, you can refine the list. For example, typing EXAMPLEI in the Find field (move to Find field using the
Previous Field key) shows only the queries whose short name begins with EXAMPLE1 (see Figure 3 below).

Figure 3. Run Query Screen showing EXAMPLE] in Find field and returned list of queries



To select a query, move to the query name and press Enter. The name will be transferred to the Run Query
Screen. Press Enter again, and the query will execute, showing results (see Figure 4).

oatpat

Figure 4. Results of EXAMPLE] Query

From this screen the results can be viewed. Note the commands for up, down, left, right, or save to an ASCII
file for future downloading. Quitting from the Results screen retums you to the Action Menu.

The printing function has been disabled for remote users (printing would occur at the Data Center in Colorado
and not locally). Some communications software allows the user to tum on a "capture" mode. If this is done,
you can view your results after logging off the AFDC computer. Other programs, like Windows Terminal, let
you highlight the data, copy to the clipboard, and then to another program. If neither works, you can save the
results as a file and then transfer it to your computer with the AFDC Download System after leaving Data
Query.

5.3 Copying Queries

Many, if not all, of the Public queries have conditions that you may wish to change. These may include date .
ranges, vehicle number, site locations, etc. As they exist, the Public queries cannot be modified. They must first
be copied to your space. To copy a query, select Copy from the Action Menu, either by moving to the Copy
command with your cursor keys and pressing Enter or typing O (C is used for Create). A Copy Query

screen appears, asking for the name of the existing query and the new name. As with the Run command, the
show List function can be used for finding the name of the existing query; selecting is the same as for Run.

10



Once an existing query has been identified, you must enter a name and description for the copy (see Figure 5).

rigtion tar + query and prezs [Hetursd.

Figure 5. Copy Query screen showing two names filled out
Once copied, you are returned to the Action Menu.
54 Modifying Queries

A copied file can be run just like the original, or, more importantly, it can be modified to suit your needs.. To
modify a query, select Modify Query from the Action Menu by either moving the cursor to Modify and pressing
Enteror by pressing M. A Modify Query screen appears, requesting the name of the query to be modified. As
before, you can do a show List to select the query from a list or type the name of the query directly. Once the
query has been identified, press Enter and the query will be displayed as a list of Tables, Columns, Conditions,
and Sorts (see Figure 6). You can move to any of these and make changes. Use caution when modifying the
selected tables (i.e.,eliminating or adding tables), as this could disrupt the currently selected Fields, Joins, and
Conditions.

11
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Figure 6. Modify Query Screen

Columns - To modify a column, move to the column section by first moving to the Menu, » G, on a VT100
(use show Keys, 7K, to determine the Menu key on your terminal). From the Menu move to Navigate and press
Enter. A drop-down menu will appear; select Column (move to it and press Enter or C). Your cursor will be
moved to the Columns area. From here, move with the cursor or Tab to the line that you would like to change.
To delete a line, move to it and then press the Menu key; move to Edit, press Enter and then Delete. To
enter a new field, press Menu, Edit, Insert (to insert in middle of list). Then you can do a show List of field
names. Select one or more field names and press Do (F3) to return to the main screen. Formats and column
names also can be edited by moving to them and typing in new values.

To calculate the Average, Sum, Maximum, Minimum or Count of a field, move to the summary field and enter
AVE, SUM, MAX, MIN or COUNT. A show List also can be used here to see the available options. It is
important to note that the default format for date fields will not allow for a proper calculation of MAX (most
recent date) or MIN (earliest date). The default date format is DD-MM-YYYY. Data Query actually converts
this to a character (rather than keeping it as a date) before it applies the MAX or MIN function; therefore,
31-Oct will generally be your maximum date (using this format). To correct for this, change the date format to
YY-MM-DD. This format will return the correct maximum or minimum date.

Conditions - Probably the most common change that you will want to make to queries is in the Conditions area.
The public queries that have been developed are generally designed to return data on a specific vehicle, site, date
range, etc. In the public query, a "dummy" condition has been inserted, such as a specific vehicle, with the hope
that users will Copy the query and then Modify the Condition. Generally, there is nothing special about the
condition originally entered in the Public query.

To change the Condition, move to that area from the Menu, Navigate, Condition option. To change the value of
a Condition, move to Value area and type a new Condition. In general, character strings must be enclosed in
single quote marks (). Dates also should be enclosed in single quotation marks, and the best format for dates is
DD-MMM-YY, (e.g., 21-JUN-93). The Conditions are items such as Equal, not Equal, Like, not Like, greater
than, etc. You can do a show List for valid Condition values. When you specify equal (=), the value must be
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exactly the same as that in the column. As an example, when looking for vehicles by Decal ID, the full Decal
ID must be specified (e.g., 'DT00IML'). Just specifying 'DT001' will not be specific enough ('DT001' is not
equal to 'DTO0IML'). However, if you use the Like condition and a "wild card,”" the system will find a match.

The Like condition allows the use of "wild cards." As an example, to search for all Decal IDs, starting with DT,
use "Like 'DT%'". The '%' means any number of characters of any type are allowed; therefore, "Like 'DT%""
means find everything starting with 'DT' followed by any number of characters, including nothing. Another
"wild card" is the underscore "_". A condition such as "Like 'D_001ML'"" would find 'DCO0IML' and
'DTOO0IML.' The underscore "_" is a "wild card" for one space.

Sort - If no sort field is specified, the data will be displayed as retrieved from the data base. For most queries,
this will have a random appearance and be hard to use. By moving to the sort box, you can either type in a field
for sorting or use the show List command to select a field from those available. You can also specify ascending
or descending order.

5.5 Creating Queries
Creating a new query uses many of the ideas demonstrated in the previous section on Modifying Existing

Queries. To build a new query, select Create from the Action Menu. At this point you will see a blank screen
for selection of Tables, Columns, Conditions, and Sorting (see Figure 7 below).

Figure 7. Create Query Blank Screen

Create Example - We will display all fuel add records for the vehicle "LAO08" from January 1, 1992 through
the present. To do this we will need to Join two tables: LDV_VEH and LDV_FUEL_ADD. This is necessary
because the LDV_FUEL ADD table contains the VIN for vehicle identification and we want to specify Decal ID.
The LDV_VEH table contains the bridge or Join between VIN and DECAL_ID.
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You begin in the Tables section. To s