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Introduction

The following document outlines a database coding standard that is required by
all developers throughout the company, and is based on widely-accepted coding
standards and other best practices. This coding standard provides the software
development team with guidance for database connectivity and development . It
includes naming conventions for database objects: table names, stored
procedures (queries), and attributes.

The purpose of this document is to provide a set of guidelines to the software
development team, specifically to the XXXXX project. It is meant to be used in
conjunction with the XXX Java coding standards document.

Overall Design Considerations

The primary objective of this Coding Standard is standardization such that all the
software and documentation has a common look and feel. Other by-products of
standardization:

« Programmers will be able to evaluate and support other team member®

code.

* It will be easier for new developers to join the team.

« Programmers won®waste time developing their own styles.

* There will be fewer mistakes in consistent environments.

Naming

We want to develop a consistent naming convention for XXX, for all parts of the
database. The following general rules apply:

Do not capitalize every letter in an abbreviation in any names (there are 2
exceptions for constants and DLL procedures).

For example: use Xml, not XML, or Html not HTML.

We encourage the use of standard abbreviations to keep names shorter, yet
enhance descriptiveness of the names. With each project, we will have a
dictionary of approved abbreviations that we all should use, so that we do not get
several different abbreviations for the same term.

Database Naming Considerations:

These database naming conventions are derived from the LNC (Leszynski
Naming Convention, which, in turn, are derived from Hungarian notation), and is
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based on prefixes, suffixes and tags. We did not use the full LNC but have
modified it specifically for XXX, and have simplified it for easier compliance.

The rules are as follows:

* Because of limitations on ODBC drivers (the MS Access DB Engine has
an absolute limit of 30 characters), limit the names of tables, queries and
attributes to a target of 15 characters, but use 30 as an absolute limit. If
we ever have to move a database to another engine, we would not want to
have to rename things (and all the cascading problems that would incur).

Object Naming

* Construct database object names in this order: tag + BaseName + [suffix]
+ [qualifier]

* Tags are lower case and designate the type of object. These are ONLY
used for objects stored within the database (tables, stored procedures,
etc.). Use the following tags (minimal list):

1. tbl Bregular table
2. ztbl btable (tables that are for testing purposes and can be deleted
when the system is rolled out)
3. tlkp Blookup table (stored standard data that is normally not
changed, i.e. a list of US States).

tadm D administration data, keeps administrative specific items,

such as login names & passwords.

tlog B tables that store logging information

gsel Bselect query

qupd D update query

gdel Bdelete query

. qapp Bappend query

10.gmak B make table query

11.quni Bunion query

12.qgsum D query for counts (in general, everything with statistics)

13.rpt Breport

14.rptsub -- subreport

15.frm Bform

16.frmsub B subform

H

© 0N

* Develop an object base name. Start with general and go to specific and
abbreviate to standard abbreviations. For example, if you are creating an
object base for objects that define a Customer (Cust being the approved
appreviation), start with the Cust, and then the specifics, such as Address
(Add) or Phone Numbers (Phone). The resulting objects would be
CustAdd and CustPhone.

* Capitalize the first letter of each part and do not capitalize all letters in any
part, even if it is normally all capitalized (CamelCase). By going from
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general to specific, alphabetized lists of the objects will group those
objects together that belong together. The rules are as follows:
1. Spaces are not allowed in any object name, even when the host
application (such as Access) allows them. Spaces create a
multitude of problems with consistency, readability, and
documentation. Where the readability of a space is required, use an
underscore instead.
2. Object names begin with a letter and should include only letters
and digits. Using special characters in object names is disallowed
in order to comply with the naming rules of many different DBMS.
Note: Rules 1 and 2 apply to all naming elements: prefixes, tags,
qualifiers, and suffixes. These elements should never include
spaces or special characters.
3. Object names use mixed upper and lower case to add readability
to the name
4. The only syntax element that can have multiple capital letters is
the base name. A qualifier or suffix begins with a single capital
letter and then contains only lower case letters, unless it is an
abbreviation, as in qgsumSalesPerfBestUSA.
5. Object names are singular (Widget) rather than plural (Widgets).
By implication, tables, queries, forms, and reports usually contain
more than one record, so why restate the obvious?
6. An object® base name should include the base names of any
other objects it is built on, if practical. For example, if you have
created a report based on a query, the query base name should be
in the report name, such as rpt

Object base name elements should be ordered from left to right (general
to specific) with respect to their importance, readability, and desired sort
order. For example, CustAddrHome is a better name than HomeAddrCust,
because the group name portion (Cust) carries greater weight in an
object® name than the specific item name (AddrHome or AddrWork).
Think of Cust as the name of a collection of customer-related items, and
this rule becomes clear.

Suffixes provide specific information about objects and can be considered
Qie breakersOwhen 2 objects are very close.

Attribute Naming

Attributes have slightly different rules, although the size limit still applies.
Attributes that exist in multiple tables (i.e. foreign keys), should have the
same name. If, for example, you have a key called Custld, that name
should be repeated exactly in every table in which it exists.

Some naming conventions require a prefix for each attribute that is the
name of the table in which it exists. This makes the names far too long,
and would then violate the previous rule. We have therefore decided not to
use this rule.
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* It would be nice from a programming point of view if we prefixed with a tag
that is the datatype of each attribute (int, txt, etc.). There is a major issue
with doing this, and that is if (when?) we change DBMS, the attributes may
have to change datatypes. For example, the datatype GntegerOin MS
Access can be a TINYINT, SMALLINT, MEDIUMINT or INT in MySQL.:
which one do you use?

* Use the same base naming rules as for database objects, that is the
UpperAndLowerCase style and the General to Specific sequence.
Therefore UserNameLast is preferable to UserLastName and especially
preferable to LastNameUser!

« Don®use wishy-washy terms that are too generic. ID doesn®make a good
attribute name, but CustID does.

Documentation

XXX requires documentation of all code. Designs and descriptions must be
maintained in the version-controlled library (CVS). Documentation is the most
free form of the coding standards, but perhaps the most important. The
documentation will describe the database, its parts, its design and its
functionality.

What to comment

All tables and attributes should be described as notes in the database. Keep
these definitions simple, yet descriptive.

Attribute Declarations

If the name does not provide enough definition, write a short explanation. For
example, SSNo (Social Security Number) is descriptive enough to stand on its
own (i.e., you don®need to do a dissertation on the US Social Security
Administration), but PhotolD (the foreign key to a photo in another table) needs
explanation.

Numeric Data. Tell us what the number represents: inches, feet , furlongs or
light years: it makes a difference. And because different systems store numbers
in different precisions, let us know the precision that this attribute requires. You
must also define time attributes specifically, i.e., whether it's expressed in
elapsed seconds since 1-1-1980, milliseconds since the start of the program and
so on. Different operating systems and DBMSs have different time formats.

Numeric Values. Specify the range of values allowed in the attribute (If
relevant).
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Default Values. Specify the default value of each attribute, and describe the
reason for the default value.

Required Attributes. If a user will be required to enter a value for an attribute,
be sure to specify why it is required.

Don® Document the Obvious. The purpose of documentation is NOT to write a
novel. Don®clutter the program with descriptions of obvious attributes. We all
know that there are 12 months in a year.

Database Documentation:

Database documentation is slightly different than programming documentation,
but is just as important. Since there is no procedural code within a database, the
database documentation is a structural explanation, and procedures to extract or
input data should be described by the procedures (programs, classes, etc.) that
perform these functions.

XXX has developed a standard database documentation standard included with
the context diagrams and programming docs. Visio has database documenting
tools to develop E-R diagrams of the database structure itself.

SQL

* Any program with SQL statements (stored or explicit) should describe
these statements within the source code and the other XXXX
documentation, even if it copies query descriptions from other sources
where the same stored procedure may be used.

* Any stored procedures should be documented within the query file, and in
the case of MS Access, where queries are stored within the database
files, use the @escriptionOproperty of each query to describe what it does.

* The database documentation should contain a list of all stored (and
therefore accessible) queries, along with explanations.
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Complexity Management

"Less and less effort is spent on fixing original design flaws; more and more is
spent on fixing flaws introduced by earlier fixes. As time passes, the system
becomes less and less well-ordered. Sooner or later the fixing ceases to gain any
ground. Each forward step is matched by a backward one. Although in principle
usable forever, the system has worn out as a base for progress.” Frederick P
Brooks.

To manage complexity, we must use some of the fundamental techniques of
effective database design. That means:

1. Small tables. Limit the number of attributes in each table to embrace a
single concept.

2. Don®use attributes to store values. Be very careful when it comes to
limiting the number of things that exist in a table. For example: a few years
ago, people had work phones and home phones. Now there can be
several different phones associated with a single person, so a one-to-
many relationship should be set up with phones, rather than limiting your
design to a defined number of phones. Even if the requirements state that
there will never be more than X number of widgets in the database, look
upon that statement skeptically.

3. Normalization: you don®have to be absolutely normalized, but strive for a
fairly normalized design.

4. Store allowed values in dictionary tables within the database. For
example: if the requirements say that the valid values for a particular
attribute are red, green and blue, store those values in a table that can
changed by an administrator, so that if yellow becomes a valid value, it
can be added.

By using these techniques, updates and changes will be easier, and will have
less of a detrimental effect on the entire system.
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Logging

The use of logging for testing, troubleshooting and recording is encouraged.
There are some standards, however, that these logs should follow.

1. When testing the initial rollout, log as much as you need to diagnose
problems correctly.

2. Have a plan to roll over logs as they increase in size.

3. Anticipate that at some time in the future, a problem will arise that will
create large log files. Have a plan to deal with that inevitability.
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Testing and debugging

The testing procedures for XXX software are documented elsewhere. Those
procedures deal with system level testing, and there are those tests that every
programmer runs to see if his/her code will actually run. The following section is a
base for low-level code testing.

Testing and debugging will also include those system-level requirements that are
published in the XXXX System Testing documents.

Sample Data

Create a sample data set on which to perform your testing, and save that data for
future use.

Validation Tests

In some cases, you should store additional sample data sets that can be used to
provide test cases for different situations.
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Best Programming Practices

Best programming practices are not the same as style guides. We can agree on
naming, capitalization, brackets, etc. but still end up with bad code because we
have not followed best programming practices for the particular programming
language.

Database Access:

Use ANSI SQL where possible. That means that we may not want to take
advantage of some newer native datatypes available in some DBMSs. This is
not a hard and fast rule, in that some datatypes, especially dates, are different in
every DBMS. If we code to the simpler standard, it makes our code more
portable when a DBMS is changed. Be sure to document anything you code that
is DBMS specific, both within the code and in the overall documentation for that
program/database.

Error Handling

Errors must be trapped and handled. This is essential in creating bulletproof
code. There are several categories of errors, each category is based on how we
should handle errors of that category. Some errors require that a program be
shut down, like a program that requires a database for all its activity and the
database is unavailable or missingEt hat program should shut down. Other errors
can be corrected and/or set to defaults, such as the user who enters a date of
February 30, where we go back to the user and ask for better data. Other
internal errors involve buffer overruns, boundary conditions, datatype
conversions, etc.
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This is an example of abbreviations that could be used in a specific program:

Abbreviation Meaning

Srv Service

no Number

S Semantic Web
Ik Link

msg Message

q Queue

Don®assume that other programmers will use the same abbreviations as you do.
Spell it out. For example, number could be abbreviated as hum or no: so pick

one and publish it.

This list should be kept in version control available to all programmers. Adding

new abbreviations should be a simple procedure.
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Appendix B B SIMPLIFIED RULES TABLE

CATEGORY

RULE

Object Naming

Do not capitalize every letter in an abbreviation

Limit the names of tables, queries and attributes to a target
of 15 characters, 30 maximum

Name objects: tag + BaseName + [suffix] + [qualifier]

Base Names: go from general to specific

Use CamelCase in NamingThings

No Spaces

Letters and digits only

Singular, no plurals

Include any base name in the name of your object

Attribute Naming

Attributes that exist in multiple tables (i.e. foreign keys),
should have the same name

No attribute prefixes as they make the names too long

Use the same base naming rules as for database objects,
that is the CamelCase style and the General to Specific
sequence

Don®be too generic: use Custld rather than Id

Tags * tbl Bregular table

» ztbl Btable (tables that are for testing purposes and can
be deleted when the system is rolled out)

* tlkp Blookup table (stored standard data that is normally
not changed, i.e. a list of US States).

* tadm Db administration data, keeps administrative specific
items, such as login names & passwords.

* tlog btables that store logging information

* (gsel Bselect query

* qupd Bupdate query

* qdel bdelete query

* qapp Bappend query

* gmak b make table query

* quni Bunion query

* gsum B query for counts (in general, everything with
statistics)

* rptDreport

* rptsub -- subreport

e frm Bform

* frmsub D subform

Documentation There will be a set of stored documents that describe the

database, its design, its functionality, and all its parts.
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Write a short description of each table and attribute: simple,
yet descriptive.

Write comments for the following:
1. The meaning of the attibute
2. Numeric data descriptions
3. Numeric value ranges
4. Default values
5. Required entry

Don®document the obvious.

Database Use Visio to create E-R Diagrams
Documentation
All stored queries should be described in plain language
Stored procedures should be documented using coding
standards applicable to the procedure® language
Complexity Use small tables (limit the number of attributes in each)
Normalize, but not too obsessive about it.
Don®use attributes to store values.
Use dictionary tables
Logging Use logging, but be careful about long-time log storage.
Testing Create a sample data set
Database Access | Use ANSI SQL unless absolutely necessary
Abbreviations Keep a chart of abbreviations that everyone agrees upon
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