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1 Introduction

This document describes the recommended style for writing programs, where code with "good style" is defined as that which is:

Organized

Easy to read

Easy to understand

Maintainable

Efficient

1.1
References

Refer to the SOFTWARE ENGINEERING LABORATORY C coding guidelines.

"C Programming Guidelines" (c) 1989, by Thomas Plum, Plum Hall Inc., ISBN 609-927-3770

The Software Engineering Institute's (SEI) "Key Practices of the Capability Maturity Model, Version 1.1" (http://www.sei.cmu.edu/)

NASA's Software Engineering Lab's (SEL) "Recommended Approach to Software Development, Revision 3" (http://fdd.gsfc.nasa.gov/seltext.html)

2
Commonly Used Terms

2.1
Global Variables

Variables that are always in scope and defined in the program, except when overridden by a local variable of the same name.

2.2
Module Variables

Variables that are always in scope within a module only.

2.3
Local Variables

Local variables that are only in scope within a procedure.

2.4
Modules

A module is a file that contains individual functions, subroutines, etc.  For VB, a module could be a .BAS file, a .CLS file, a .FRM file, etc.  A module in C would typically be a .c file.

2.5
Procedure

A procedure is a small component of code.  Procedure names should begin with a verb, such as InitNameArray or CloseDialog if possible.

3
Programming Basics

3.1
Y2K Compliance

All programs should be Y2K compliant.  This means that programs will operate after crossing the millenium date/time.  Ways to accomplish are to use 4 digit years (instead of 2 digit) or to use other date formats like CYYDDD.

3.2 
Database Connectivity

Programs should be written to connect to databases across networks.  Use of ODBC and methods such as RDO and ADO is encouraged.  It is encouraged to write programs so they are not tied to a specific database type (i.e., Access, SQL Server).

3.3 
Object Orientation

All programs should be written in an Object Oriented style.  Where true object orientation is not possible (e.g., Terminals), a modularized style should still be maintained.

3.4 
Procedure Size

Procedures should be small in scope.  Make them perform very specific tasks.  Small procedures are much easier to debug than large procedures.

3.5 
Comments

Don’t be afraid of comments.  It is much easier to comment a program while programming.  Make sure the comments are understandable and that they are updated as the code changes.

3.6 
Share Code

Share your code.  If you create a procedure or utility that may be helpful to others, make sure it gets into the shared components area and that other programmers are made aware of it’s existence.  If you do create a shared procedure, take extra care in commenting and documenting the procedure so that others will find it easy to use.  All shared components will be maintained by the R&D department in a special SourceSafe database.  The component must have already been through a code review process and signed off by the Program Managers for the Production and R&D groups.

3.7 
Header Comment

Each module should have a header explaining the general procedures performed within the module.  For VB modules, this header should be above the Option Explicit statement in the module variable declaration area.  The header should have the following format (VB comment style shown):

'*************************************************************

' Copyright (C) 1998 Fitzpatrick Company Inc., 

' All Rights Reserved
 

' Information Contained Herein Is Proprietary and Confidential

'

'   PROJECT:    Filename (i.e. Module.bas)
'

'   DESCRIPTION:

'           The reason for this module and its general

'           function.

'

'   DEPENDENCIES:

'           Any external modules, etc. that this module

'           needs in order to function.

'

'   MODIFICATIONS:

'           08/05/98  initials   General changes
'

'   SOURCESAFE INFORMATION:

'           $Logfile$

'           $Date$

'           $Revision$

'           $Author$

'           $NoKeywords: $

'*************************************************************

3.8
Procedure Header Comment

Each procedure should have a header explaining its specific function and input/output variables.  The parameter descriptions should specify whether the parameter is an input, an output, or both.  The procedure header should have the following format (VB comment style shown):

'*************************************************************

'   NAME:   Procedure name
'

'   DESCRIPTION:

'           Explanation of procedure
'

'   USAGE NOTES:

'           Any special conditions that need to be met in
'           order to use this procedure.
'

'   CAUTIONS:

'           This is an optional component which alerts
'           users to special considerations/cautions.
'

'   ARGUMENTS:

'           param1 – (INPUT, OUTPUT or INOUT) explanation of        

'                    parameter #1
'           param2 – (INPUT, OUTPUT or INOUT) explanation of

'                    parameter #2
'

'   RETURN:

'           param – explanation of return parameter

'

'   MODIFICATIONS:

'           08/05/98  initials   Explanation of changes
'*************************************************************

This header is optional for very small procedures where there is little code and the purpose of the code is very clear.

3.9
White Space

a. A minimum of one blank line will be used to separate the logical sections of source code within a procedure. Additional blank lines are acceptable where they improve readability.

b. Tabs shall be set to 4 characters.  Where applicable, use actual tabs instead of filling with spaces.  Note: some editors will translate tabs to spaces.

3.10
Debug Code

a.
Debug code should be left in if it is useful to other programmers or if it helps document the code.

b.
Code that is generated for debug usage must always have the appropriate #ifdef DBG_xxx statements surrounding it.  

3.11
Error Handling

a.
Procedures typically should handle errors within the procedure.

b.
Reasonable care must be taken to handle errors that may occur within a routine.

c.
Pass back the proper error returns to denote to the caller that the error has occurred.  

3.12
Scope of Variables

Variables should be kept to the smallest scope possible.  As much as possible, limit the use of global and module variables.

4
Naming Conventions

4.1
Basic Rules

a.
Identifiers are named from GENERAL concept to SPECIFIC concept.  For example, when there are five identifiers such as:

PrintPage()

PrintPageHelp()

FormatPage()

FormatPageHelp()

DeletePage()

Then they are renamed as follows:

PagePrint()

PagePrintHelp()

PageFormat()

PageFormatHelp()

PageDelete()

The definitions of GENERAL concept and SPECIFIC concept are left to the programmer.

b.
Avoid identifiers that differ only in one character, like "foo" and "boo".

c.
Avoid creating identifiers that are defined in standard libraries.

4.2
Constants

Constants are named in all uppercase, with the words separated with underscores.  Constants should include a scope prefix as defined below.  It is acceptable to preface the constant with an identifier such as tpg_.

Example:

POINTS_PER_LINE

4.3
Naming Conventions – Visual Basic Programs

Use of Hungarian style notation (HN) is encouraged. The programmer may change or extend this syntax if it is documented in the source code.  Local variables are not required to include a data type prefix since the declaration of the variable should be easily viewed. 

a.
Variable naming

Syntax:
[<scope>]<type><Name>

Where: 
<scope> is the Variable Scope. Not used for local variables.

<type> is the Data Type. Only one data type is allowed.

<Name> is a Descriptive Variable Name

Variable Scope:

g, g_, or app
global variables

m, m_, or my 
module variables

Data Type:

b, bln
boolean

i, int
integer

lng
long

sng
single precision floating point

dbl
double precision floating point

str
string

col
collection

dec
decimal

cur
currency

typ, udt
user defined type

Note:  The programmer can optionally include an underscore following the data type designation if he feels this improves readability.

Descriptive Variable Name:

Name that identifies the variable. Identifiers are named with the first character of each word of the name in uppercase and succeeding characters in lowercase.

Examples:

gstrSomeString
a global string. In this case, the variable scope is "g", the data type is "str", and the Name is "SomeString".

mintSomeInteger
a module integer.  In this case, the variable scope is "m", the data type is "int", and the name is "SomeInteger".

lngSomeLong
a local long.  In this case, there is no variable scope defined, which means that it is a local variable, the data type is “lng”, and the name is “SomeLong”.

b.
Control naming

It is stongly suggested that the developer rename every object with the following naming conventions; however, in the case where no code is being run against the control (such as frames), it is not required to rename the control from the default.

Syntax:
<type><Name>

Where: 
<type> is the Control Type.

<Name> is a Descriptive Control Name

Control Type:

fra
frame

frm
form

pic
picture box

txt
text box

lbl
label control

com
comm control

cmd
command button

chk
check box

opt
option button

cbo
combo box

tmr
timer

img
image

lst
listbox

ctl
generic control

4.4
Naming Conventions – C programs

Use of Hungarian notation (HN) is encouraged. The programmer may change or extend this syntax if it is documented in the source code.

Syntax:
[<Scope>]<Attribute><Type><Name>

Where: 
<Scope> indicates the identifier’s scope.

<Attribute> is the Data Type Attribute. Its use is optional.

<Type> is the Data Type. Only one data type is allowed.

<Name> is a Descriptive Variable Name

Scope:

g_
global variable declared "extern"

M_ 
global variable, module scope

m_
member of

Attribute:

(the following appear in any order)

a       array

p       pointer

u       unsigned

 Type (if omitted, "i" is assumed):

c
char

e
enum

i
int

l
long

f
single precision floating point

d
double precision floating point

s, sz
string (zero terminated char array)

z
structure or union

b
bool or BOOL (int)

h
handle to a file or other data structure

Descriptive Variable Name:

Name that identifies the variable. Identifiers are named with the first character of each word of the name in upper case and succeeding characters in lower case.

Examples:

g_pzSomeStruct
a global pointer to a structure. In this case, the data type attribute is "g_p", the data type is "z", and the name is "SomeStruct".

uiSomeFunct()
a function that returns an unsigned int.  In this case, the data type attribute is "u", the data type is "i", and the name is "SomeFunct".

acSomeString[]
a statically allocated array of characters.  This array is allocated at compile time, typically from the stack. In this case the data type attribute <a> is "a" and the data type <t> is "c". This variable might have also been created as: szSomeString[].

apuiSomeInts[]
a statically allocated array of pointers to unsigned int. This array is allocated at compile time.  In this case, the data type attribute is "apu" and the data type is "i".

5
Visual Basic Specific Items

5.1
Functions

a. A function should always be defined with an explicit return type (i.e., Boolean, Integer, etc.).

b. Do not refer to a function as a sub when calling.  A function returns a value so make sure the function is assigned to a variable (i.e., bResult = MyFunction(strData) – not MyFunction(strData))

c. If no arguments are required for a function, include the opening and closing parenthesis even though they are not required 






YES
-  bResult = MyFunc()






NO 
- bResult = MyFunc

5.2
IDE Setup

a.
Set the IDE to require variable declarations (Option Explicit).

b.
Typically, you will want to set error trapping to break on all errors.

5.3
Variable Declaration

Do not declare variables as New.  If you use one after you have set it to Nothing, Visual Basic obligingly creates another object.

5.4 Procedure Arguments

Arguments should be passed to procedures using ByVal, unless you explicitly need to change the value of the passed argument.

6
C Specific Items

6.1
Modules

A module is a file of source code with an optional associated header file. The source code and the header file have the same filename, but different extensions. The header file extension is ".h". The source code file extension is ".c".

6.2
Module/File Organization

The files "Template.c" and "Template.h" give examples of module organization. They are in SourceSafe database:

$/C Templates/Template.c

$/ C Templates /Template.h

Many coding style hints are explained in these files.

6.3
Header Files

a.
Header files are used to contain data declarations and defines that are needed by more than one program. 

b.
Avoid header filenames that are the same as library header filenames. 

c.
Do not use path names for header files. 

d.
Use the <name> construction for getting them from a standard place. 

Example: 

#include <math.h>.

e.
The use of ‘C’ Language code fragments is not allowed in included files.

6.4
Constant, typedef, and enum naming Syntax

Always use a typedef when declaring enum's and struct's.  This is a combination of Preprocessor Constant Naming Syntax and Function and Variable Naming Syntax.

Examples:

const unsigned int uiPOINTS_PER_LINE;

typedef int POINTS_PER_LINE;

/* Anonymous enum's and struct's are preferred */

typedef enum {

eSAMPLE_Unknown,

eSAMPLE_Go,

eSAMPLE_Stop,

} eSAMPLE;

6.5
Macros

a.
Macros should avoid using globals, since the global name may be hidden by a local declaration.  

b.
Macros that change named parameters (rather than the storage they point at), or may be used as the left-hand side of an assignment, should mention this in their comments. 

c.
Macros that define variables MUST be fully bracketed. The variable names defined within the MACRO must end in an underscore (_). No other identifiers shall end in an underscore. 

d.
Macro arguments are always enclosed on paren's in the macro expansion.  

Example: 

#define PRINT1(buffer, arg) printf((buffer), (arg)).

6.6
Special Considerations

This section contains some miscellaneous do's and don'ts to help guide the developer's style.

a.
Don't use floating-point variables where discrete values will do.

b.
Always test floating-point numbers as <= or >=, never use an exact comparison (== or !=).

c.
Prevent accidental omission of the second "=" of the logical operator "==". 

d.
Always use an explicit test if an assignment is also made.

bool bContinue = TRUE;

while (bContinue) {}   




/* OK */

while (bContinue = bSystemReady()) {}


/* BAD */

while ( (bContinue = bSystemReady()) == TRUE) {}
/* OK */

e.
Explicitly comment global variables wherever they are changed.

7
Visual SourceSafe Usage

This section defines the procedures for using Visual SourceSafe (VSS).  




All files will be checked in and out directly through the VSS interface and not through any Add-Ins (such as in Visual Basic).  


(

All VSS databases should be set to not allow multiple checkouts (this is done through the Administration program).  




A project should not be checked in unless it is in working condition (with the exception of new projects that are being developed).

7.1
Checking Out Files

This section defines the process for checking out files saved in VSS.

a.
Open VSS.

b.
Refresh the file list.

c.
Ensure no one has checked out the file you need.

d.
Get Latest Version.

e.
Select the items needed, as well as any dependencies (example:  .FRX is a dependency of .FRM)

f.
Check out

7.2
Checking In Files

This section defines the process for checking in files saved in VSS.

a.
Save project in current application.

b.
Close current application (i.e., VB, Visual Studio, Word, etc.)

c.
Open VSS.

d.
Go to the project directory.

e.
Check in all files.

8 SQL Server

8.1 Coding and Structure


Arguments (Input Parameters)

All arguments should be checked for validity. SQL Server may end up returning some bizarre result sets or error conditions that are not intuitively obvious to debug.


Comment Header 

Goals:

Allow a DBA to check or compare versions installed.

Allow Visual Source Safe to update version numbers

Provide developers a quick scan of the code’s purpose and history

Each procedure should have a header explaining its specific function and input/output variables.  The parameter descriptions should specify whether the parameter is an input, output, or both.  

The comment header should appear after the AS keyword in the CREATE PROCEDURE line.  If the comment header is before the Create Procedure it may not be stored in SQL Server’s system tables.  

The lines in the comment header should be structured as a C comment:

· First line starts with forward-slash splat (/*),

· Middle lines start with a splat space (* ),

· Last line ends with a splat forward-slash (*/)

Any time a change is made the modification section should be updated with the developer’s name. Insert from the top of the list.

Example:

/********1*********2*********3*********4*********5*********6*********7*********\

* Copyright (C) 1999 The Fitzpatrick Company Inc.,  All Rights Reserved
 

* Information Contained Herein Is Proprietary and Confidential

*

* Description      The reason for this module and its general function.

*        

*

* Arguments        

*

*

* Dependencies     External modules, etc. that is needed in order to function

*     None

*

*

* Return Code Values

*

*

* MODIFICATIONS: (Latest to earliest)

* Developer       Date        Version Description

* --------------  ----------  ------- ------------------------------------------

*                                     Created

*  

* Visual SourceSafe Information: No not modify the following lines

*   $Author::                 $  Who last changed the file

*     $Date::                 $  Last Checkin 

* $Revision::                 $  VSS Version Number

*  $ModTime: $ 

* $Workfile: $

*  $Logfile: $

* $NoKeywords: $

\********1*********2*********3*********4*********5*********6*********7****rcva*/


Debug Code

Debug code should be left in if it is useful to other programmers or if it helps document the code.


Error Handling

Procedures typically should handle errors within the procedure.

Reasonable care must be taken to handle errors that may occur within a routine.

Pass back the proper error return parameter to denote to the caller that the error has happened.  


Return Parameters

All stored procedures return a RETURN value.  This RETURN value is used by the data and business layers to determine success or failure (and degrees of such) of the execution.  The TPG standard error code values are:

	0
	*Success – The stored procedure execution was successful.

	-1 to –99
	SQL Server error; this is dependent upon SQL Server

	-102
	SQL Server related error occurred

	-160
	Error in the arguments passed to the function

	-500
	Reached an area in the code which ain’t finished yet


*Some stored procedures may return values which are not error codes.  For example, fn_GetNextID() returns an int value if successful, or a negative number if an error occurred.


Scope of Variables

Variables should be kept to the smallest scope possible.


Use Fully Qualify Table Names

A fully qualified table name has this format: DatabaseName.TableOwnerName.TableName.

Right
Select * From Entity.dbo.People
Wrong
Select * From People
Note: You can use table aliases to shorten queries.  For example (p is used as a table alias):


Select p.FirstName, p.LastName From Entity.dbo.People p 


Whitespace

A minimum of one blank line will be used to separate the logical sections of source code.  Additional blank lines are acceptable where they improve readability.

8.2 Default Environment Settings

	Tab size
	4

	Indent size
	4

	Spaces vs Tabs
	Tabs


8.3 Naming Conventions


Prefix

Do not use sp_ as a prefix for stored procedures.

 “System stored procedures are typically used for administrative activities, and are created and stored in the master database and have the sp_ prefix. System stored procedures can be executed from any database without having to qualify the stored procedure name fully using the database name master.

…

It is strongly recommended that you do not create any stored procedures using sp_ as a prefix.  SQL Server always looks for stored procedures beginning with sp_ in this order: 

Look for the stored procedure in the master database first. 

Look for the stored procedure based on any qualifiers provided (database name or owner). 

Look for the stored procedure using dbo as the owner, if one is not specified. 

Therefore, although the user-created stored procedure prefixed with sp_ may exist in the current database, the master database is always checked first, even if the stored procedure is qualified with the database name. 

Important If any user-created stored procedure has the same name as a system stored procedure, the user-created stored procedure will never be executed.” – Microsoft Help File
	Prefix
	Use

	fn_
	Stored procedure function

	vw_
	View

	sv_
	Save

	vl_
	Validate

	kl_
	Kill



Table Operations

Stored Procedures which target an operation on a table should use a generalized name with suffixes which allows the grouping of the table operations.  

	Prefix
	Use

	Ins
	insert

	Upd
	update

	Arc
	Archive

	Pur

Del
	Purge

Delete


Example: 

fn_Address_Ins


fn_Address_Upd


fn_Address_Pur


Names

Keep names descriptive of use

Keep names as short as possible, no more than 32 characters.


Abbreviations

These abbreviations are used to build stored procedure names, as well as supply constant information for the objects themselves.  For example, to construct a view of account transactions, the name would be vw_ACTR.

	Object Name
	Long

Abbreviation
	Short 

Abbreviation

	Account
	ACCT
	AC

	AccountTransaction
	ACTR
	AT

	AccountTransType
	ATTY
	

	AccountType
	ACTY
	

	ACHTransaction
	APAY
	AP

	ACHTransType
	APTY
	

	Address
	ADDR
	AD

	AddressType
	ADTY
	

	Agreement
	AGRE
	AG

	Bank
	BANK
	BK

	Card
	CARD
	CD

	CardApp
	CDAP
	CA

	CardAppKeyset
	CAKY
	

	CardAppUseType
	CAUT
	

	CardCardApp
	CDCA
	

	CardList
	CDLS
	CS

	CardListAction
	CSAC
	

	CardModel
	CDML
	

	CardOrder
	CDOR
	

	CardStyle
	CDST
	

	CardUseType
	CDUS
	

	CCBatch
	CCBT
	

	CCTransaction
	CCTR
	CC

	CCTransactionType
	CCTY
	

	Client
	CLNT
	CL

	ClientSchool
	CLSC
	

	ClientType
	CLTY
	

	CommEntry
	COMM
	CM

	CommEntryType
	CMTY
	

	CommSession
	COSE
	

	Contact
	CNCT
	CN

	ContactType
	CNTY
	

	CurrencyType
	CUTY
	

	EBankFlag
	EBFL
	

	EBankMessage
	EBMS
	EB

	EBankMessageType
	EBTY
	

	EthnicType
	ETTY
	

	FundPool
	FDPL
	FP

	FundPoolCardApp
	FPCA
	

	GenderType
	GDTY
	

	Grade
	GRDE
	

	Keyset
	KEYS
	KY

	LanguageType
	LGTY
	

	Location
	LCTN
	LC

	Manufacturer
	MANU
	

	MealStatus
	MLST
	

	MiscData
	MISC
	MC

	MiscDataType
	MCTY
	

	MovementType
	MVTY
	

	ObjectInfo
	OBIN
	

	Price
	PRIC
	

	ProcessBatch
	POBT
	

	ProcessOrder
	PROR
	PO

	ProcessOrderType
	POTY
	

	Purse
	PRSE
	PR

	PurseBatch
	PRBT
	

	PurseTransaction
	PRTR
	

	PurseTransactionType
	PRTY
	

	School
	SCHL
	SC

	SchoolTrack
	SCTR
	

	Share
	SHRE
	SH

	ShareType
	SHTY
	

	StudentType
	STTY
	

	Terminal
	TERM
	TR

	TerminalOrder
	TROR
	

	TerminalParameter
	TRPM
	

	TrackType
	TKTY
	

	TransportationType
	TPTY
	

	Workstation
	WORK
	WR


8.4 Testing

Tests should include compliance with Y2K.
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