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Web CAAT

Analytical review procedures are widely recommended as an efficient and effective audit technique.  Many 

of these procedures can, and should be, automated to the extent possible.  This is due not only to the often 

large transaction volumes present, but also to the ready availability of transaction and other data in 

electronic format.

Although the benefits of automating analytic review procedures may seem apparent, the rate of adoption of 

automated procedures has been estimated to be as low as 30%.  In some audits, there is simply little, if any, 

data available in electronic format.  In other instances, the amount of data to be reviewed is sufficiently small 

that the auditor may feel confident in “eye balling” the data.  However, in this monograph, an attempt will be 

made to show why automated procedures may be more efficient and effective than manual procedures, 

even for relatively small transaction volumes.

The software used to illustrate the concepts is currently being used to teach auditing concepts, statistical 

sampling and data mining.  EZ-R Stats, LLC is registered with the North Carolina State Board of Certified 

Public Accountant Examiners as a provider of Continuing Professional Education. 

This software is a “work in progress” and is updated based upon comments and suggestions received from 

practicing auditors as well as class participants.  All comments and suggestions are welcome.  A number of 

inquiries have been received regarding use of the software for the most common audit functions done by the 

“non power” users.  In fact, this is the primary intention for the use of this software.  

The name “Web CAAT” is derived from the two key aspects of the software – 1) it runs as a web service 

either on a stand alone machine or as part of a corporate intranet, and 2) it is a computer assisted audit tool 

(CAAT). The primary advantages of the software are 1) only a web browser is required to run it (nothing to 

install on the client machine) and 2) it leverages powerful open source software such as MySQL to provide 

extensive audit capabilities.  Advantages also include the ability to easily share data between auditors, and 

also enhance audit productivity by enabling most auditors to run standard, menu driven procedures without 

the need for lengthy learning cycles.  This is done by providing over 100 “ready to run” audit procedures, all 

using standard web based forms that most auditors are familiar with. 
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About Web CAAT

1 System overview

This document is divided into the following sections:

• Section 1 – System overview 

• Section 2 – Getting Started

• Section 3 – Analytic Review Techniques

• Section 4 – Continuous audit / stored queries  

• Section 5 – Data Import Procedures 

• Section 6 – Appendix  

1.1 Who Should Use It

Auditors, researchers, business analysts and academics who use data analysis to perform their jobs.

• Auditors:  can use the software to for a variety of common audit tasks.  Altogether, over 40 useful 

analytical audit functions are included 

• Researchers: use the software for:

o Data analysis, trend investigation

o Preparation of statistical reports and charts  

1.2 Purpose

The purpose of this monograph is to provide a practical guide to analytic review procedures using Web 

CAAT.  The auditor does not need special computer skills in order to be able to perform these tests because 

they are largely menu driven with “fill in the blanks”.

Development of the software began in August 2005 when the author searched fruitlessly for a relatively easy 

to use, economical software package for analyzing data on Excel work sheets (and other).  During its 

development, suggestions and improvements were made by a variety of audit practitioners.

More information about the system is available from the website. More information is also available about 

the author.

1.3 Scope

This guide provides a general approach for performing analytical review procedures, as well as examples of 

use.  
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About Web CAAT 

1.4 Intended audience

The software is intended for use by both internal and external auditors, researchers, program monitors, 

students learning data analysis, business analysts and anyone else interested in performing data analytics 

in a more efficient and effective manner.

1.5 Hardware requirements

At least 512 MB of memory (more if possible).  Minimum free disk space is 500 MB.

1.6 Software requirements

Requires Windows XP, Vista or Windows 7, Linux, or Mac OS/X. A web browser is required to use the 

software.
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2 Getting Started

Most auditors will start by using the audit program steps which are pre-defined and included with the system. 

This can be done by importing key data from application systems of business processes being audited into 

the Web CAAT database.  Once the data has been loaded, then the pre-defined program steps can be 

tailored to specific audit needs by specifying the names of the data elements, providing starting and ending 

dates for the audit period, etc.

Often the most challenging part of the process will be obtaining and importing data into the system.  Section 

5 of this manual provides more specifics on this process.

2.1 Key application areas and audit program steps

The starter system includes a number of pre-defined audit program steps which may be of use in the 

following application areas or business processes:

Accounts Payable

Fixed Assets

Expense Reports

Inventory

Procurement Cards

For each of these audit areas, suggested program steps are provided.  These steps can be tailored to meet 

specific audit requirements.  In many cases, audit program steps useful in one area are also useful in other 

audit areas as well.  It is a relatively simple process to replicate or re-use audit program steps.

2.2 Overview of audit programs

Web CAAT provides the ability to establish and use electronic audit programs.  Electronic audit programs 

are similar to traditional audit programs in that they document audit planning, background information, audit 

objectives and audit procedures.  However, they differ in that there is no single “document” which contains 

all this information.  Instead, the information is maintained in a database on the Web server, which can be 

accessed through a web browser using an intranet or other connection.

For each audit step or procedure, work papers are completed and uploaded to the server.  The auditor then 

indicates which steps have been completed, and they are then available for review.  The most significant 

difference, however, is that certain audit steps which can be performed directly using computer assisted 

audit tools, using the information contained in the audit program (and stored in the database).
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Getting Started  

2.3 Audit Directory structure

In Web CAAT, audits are organized through the use of two categories, unit and audit number.  A unit is an 

organizational or other logical grouping for the overall structure of the audit information.  Some organizations 

may wish to use only a single unit, others may wish to establish a number of units, perhaps one for each 

subsidiary, client, geographical location, etc.  Within a unit, one or more numbered audits may then be 

established.  All the audit information is stored within a database on the server.  

An example may clarify:

2.4 Setting up (importing an audit program)

Because an electronic audit program does not exist as a single document, the information comprising the 

audit program must be imported into the database using a text file in a special format and a menu item.  The 

input document used to prepare an audit program is a simple text file.  Each line of the text file represent 

different information, each of which is identified by a symbol on the following line:

Description Terminating symbol
• An audit step #
• An audit program caption title #T
• An audit objective #O
• An item of information (e.g. planning, 

background, etc.)

#I

These items are contained on one or more lines followed by the terminating symbol which identifies the type 

of information.  There are examples of audit program provided.

The typical procedure to convert a word document or PDF document to electronic format is as follows:

1. Create a text file with the information from the audit program. (Can use html coding to format tables 

or other information which needs to be displayed in a special format) 

2. Divide each item of information using the symbols above.

3. For program steps than can be performed electronically, define/develop the script which performs 

the process.

4. Import the text file into the system using the menu system provided (“Audit programs | Import audit 

program”.

The program file import form requests the following information:

1. Name of the text file which contains the audit information (must first be uploaded)
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Analytic review techniques
2. The unit to which the audit program step relates (can copy audit programs if there is multiple use)

3. The assigned audit number 

4. The short hand notation for the primary area of concern

An example form appears as follows:

The menu item is “Audit Programs | Import Audit Programs”

Clicking on the menu item brings up the following form:
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Getting Started  

The five items of information needed are as follows:

1. The name of the text file containing the audit program being imported.  (Note that the file must be 

uploaded to the server.)

2. The applicable unit (default is 01)

3. Assigned audit number (can included letters)

4. Audit title – a brief description of the audit 

5. Area of concern – an abbreviation for the area of concern (e.g. AP – Accounts Payable)

This process is then repeated for all audit programs to be imported.  This information can be accessed using 

the menu item “Audit Programs | List Audits”.  
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Analytic review techniques

Click the “List Audits” item brings up the following form:

Clicking on the audit title, brings up the electronic audit program.
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2.5 Processing audit program steps

Processing audit steps depends upon the type of step which can be:

1. A manual program step (e.g. interview, review of documentation, planning, etc.)
2. An information item (e.g. background information, audit objective, etc.)
3. An electronic audit program step, i.e. a step that can be accomplished using a script or other com-

puter procedure.

For audit steps type 1 and 2, the process is very similar to that which auditors are already used to.  Some 
sort of document is obtained, memo prepared, etc.  This document is then uploaded to the server.  Note that 
each audit program step may include one or more documents and the documents can be of various types 
such as Excel work books, Word documents, documents prepared using Word Pad, documents in Adobe 
format – in short almost any type of electronic document.  Currently there is a limit on file size of 4 MB per 
document.  (This limit may be increased if there is sufficient interest).

Processing of electronic audit program steps requires that computer processing scripts have been de-
veloped and uploaded to the database.  The installed system contains over 100 examples of such scripts 
and they are stored in the application folders /server2go/htdocs/ap, /server2go/htdocs/er, etc. etc.  Note that 
these examples are stored for illustrative purposes.  The actual script used has been uploaded to the data-
base.

There are at least two ways to run an electronic audit program step.  The first is to select an audit program 
and then notice the task number shown to the left of the electronic audit program step.  This task number 
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Analytic review techniques
can then be selected at the bottom of the form.  Clicking on the selection brings up the first of several pro-
cessing forms.

A second (and more direct manner) is to select the menu option “Audit programs | run script for a step”.  This 
brings up a form which asks for the unit, audit number and task number to be run.  Shown below is an ex-
ample form:

On this form, there are three items of information which must be provided – unit number, audit number and 
task sequence.  The task sequence is obtained by examining the sequence number shown on the audit pro-
gram list as shown below:
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Once the unit number, audit number and task number are entered on the form, the “Process” button is 
clicked which brings up the starting input form used to gather the processing parameters.  An example is 
shown below:

Clicking “Run Step” opens the following form:
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Information on the form can be changed as required, and then the “Process” button at the bottom of the form 
is clicked. This results in the performance of the audit program.
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2.6 Developing or updating program step code

To make permanent changes to an electronic audit program step, the source code of the audit program step 

should be updated using a text editor such as Word Pad, Scite, etc.  Scite is recommended for those who do 

not already have a test platform for running PHP programs.  The program is open source and more 

information can be located at http://www.scintilla.org/SciTE.html.  Key advantages of Scite are that 

program code can be readily tested and developed using the editor, which provides information as to 

location of program errors as well as enables running and testing PHP scripts directly from within the text 

editor.

New audit program steps can be developed, usually starting with existing audit program steps and making 

the changes needed to provide new or different audit program functionality.  The audit program steps are 

routines written in the PHP language (or called from routines written in the PHP language).

The starter system contains over 100 audit program steps as examples, all of which are written in the PHP 

programming language.
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Analytic review techniques
 
Each electronic audit program step can generally be accomplished using two processing forms.  The first is 
referred to as a “show” form, because it “shows” the processing parameters required for the procedure. 
Once the parameters have been input, the program then “posts” or provides this information to a “run” form 
which takes the processing parameters provided and does the actual analysis.  

There is no formal naming convention required although the examples provided as part of the “starter” sys-
tem have a naming convention as follows.  The “show” form will be named YYNN.php.  YY is the name of 
the process or subsystem e.g. AP for accounts payable. ER for expense reports etc.  NN is a sequence or 
step number.  The corresponding “run” program will then be named “RunYYNN.php” where the YY and NN 
correspond exactly.

As an example, the first script for the accounts payable audit program has a “show: script name of AP01.php 
and a “run” script name of “RunAP01.php”.  

Scripts may be assigned to audit program tasks either individually (some tedious) or loaded in a batch of 
steps all at once.  This requires that a text file be developed and uploaded.  Several examples are provided 
and they are named BatchLoad-AP.txt, BatchLoad-ER.txt, etc. These text files of commands can then be 
processed using the menu item “Audit Programs | Upload batch of PHP scripts”.

Clicking the “Process” button will upload all the scripts to the database and provide a report of the results.  If 
the script could be uploaded, the results will be reported in green, otherwise the results will be shown high-
lighted in yellow (generally the script was not found or the task number has not been established).
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2.7 Maintaining the menu system

The menu system is contained entirely within the module “cHtml.php”. The structure of the menu is 

simply an unordered html list which contains the contents of the menu item to be displayed with a link to the 

program to be executed.  

2.8 Uploading documents

Audit documents can be uploaded using the  menu item “Audit documents | Upload audit documents”.

The form is shown below:
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Uploading a document consists of filling in the form, browsing to the document on the local system and then 

clicking the “Upload” button.  Note that currently there is a size limit of 4 MB per document.  There is no limit 

to the number of documents or type of document that can be uploaded.

When the document is uploaded, a confirming form is displayed.

Page 15



Getting Started  

Five options are shown on the form (but can also be obtained using standard menu items).  Review and 

approval of an audit program step can be done both at the step level and for each document.

Note that the system does not enforce or restrict any access, so the review and approval can be done by 

anyone with an id and password to the system

2.9 Auditing transactions 

Analytical review procedures are based on transactions which may have been summarized or not.  Often the 

auditor is faced with too much data and too little “information”.  Web CAAT, like other analytical systems, first 

needs to have the key transaction data loaded into the system before analysis can begin.  Section 5 

addresses the process for getting data loaded into the system.

The primary advantages of Web CAAT include:

• Pre-built functions for the most common audit tasks

• Significantly reduced time required to perform more complex extracts and analyzes

• No need to “pre-sort” the data 

• Logging facility – log work performed, can be shared or used as a basis for future analysis

• Very few inherent limitations in terms of theoretical analytical capabilities

• Can be customized or tailored for use

The primary disadvantages of Web CAAT include :

• Database knowledge is required in some situations

• Data import procedures are not simple

2.10 The “starter” kit 
The system includes example data for about ten commonly encountered business processes. Each of these 

processes also includes example analytic review procedures which may be used for testing/learning or as a 

start in developing analytic review procedures for any specific business process.

The starter kit includes analytic review procedures for the following processes or systems:

• Accounts Payable

• Fixed Assets

• Expense report
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• Inventory

• Duplicate Invoice testing

• Procurement Cards

2.11  Continuous auditing

Once analytic review procedures have been designed and tested, they can then be converted for use in a 

continuous auditing system.  By this is meant that the procedures can be run on an unattended basis for the 

purpose of testing for exceptions, identifying trends and obtaining baseline data for audit or sample planning. 
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3 Analytic review techniques
The type of analytic review technique best used for any particular situation depends upon the nature of the 

data being tested.  This monograph will provide examples and descriptions of procedures that are most 

commonly used. 

3.1 Overview and general procedures

All of the procedures described can be completed using menus, drop down lists and “fill in the 

blanks”.  For each type of analytical review procedure described, a general overview of the procedure and 

its purpose will be provided. 

3.2 Trend lines

Much of the underlying data making up account balances can be effectively reviewed using trend 

lines.  The basic concept of trend lines is fundamental.  However, more advanced concepts, using statistical 

measures of regression and deviation can be quite useful in narrowing the audit focus to areas or 

transactions that are more likely to be in error or highlight underlying issues of interest.  Making the analysis 

more difficult is that summarized data is either unavailable or time consuming to compile.  This in turn makes 

it more difficult to isolate transactions or groups of transactions which may be statistically significant as to 

their differences.

3.3 Outliers

Extreme values are often of audit interest as they may constitute a significant portion of the amount being 

audited and may represent some of the key amounts or transactions comprising a balance.  It is sometimes 

also important to determine if the amounts are sufficiently extreme to constitute “unusual” amounts given the 

inherent variability of all of the transactions being examined.

3.4 Cross tabulations

One of the more frequently used analyzes is the “cross tabulation” which is used to “drill down” to specific 

transactions of interest based upon criteria provided.  Amounts measured are most commonly totals, but 

may also include counts, maximum and minimum values, averages and variability (as measured using 

standard deviation).
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3.5 Data Classification

Perhaps one of the most basic techniques of analytical review is to first classify data elements. 

Classification may be based on numeric values (e.g. stratified data), date values (e.g. ageing) or text values 

(frequency distributions).

3.6 Data Summarization

       Before any analysis is undertaken, one of the first steps is to test the validity of the data by obtaining 
control totals which are then tied back to general ledger accounts, feeder system totals, etc.   

3.7  Tests for "impossible" conditions 

Another analytical procedure is simply basic tests of reasonableness.  Invariably the auditor is aware of what 

ranges transactions may have, as well as reasonable values for both account totals and transaction details. 

There are many tests which can be applied to determine if the data being examined is in fact, reasonable. 

Often such tests are labeled as tests for “impossible” conditions such as over depreciation of fixed assets, 

payroll calculations which do not extend or cross foot, negative inventory counts, etc.

Analytical review procedures can be tailored to handle such types of tests on an automatic basis. 

3.8 Potential duplicate payments

Despite the best built-in system controls, duplicate invoice payments are possible due to the human element 

required to key in the invoice payment information.  What often happens is that vendors perceive that they 

have not been timely paid and submit a duplicate invoice.  If the duplicate invoice is processed, and an error 

is made in keying in the information, e.g. a transposed invoice number, the system will generally not detect 

this and a duplicate invoice payment will be made.

Perhaps one of the most common reasons for duplicate invoice payments being made is that duplicate 

vendors have been established.  A starting point for a review of payment processing should consider looking 

at controls over the vendor master and also doing tests to ensure that duplicate vendors have not been 

established.  Such tests would include two or more vendors having the same IRS taxpayer identification 

number (TIN), mailing address, contact telephone number or bank account number.

Once tests over the vendor master have been completed, then tests for duplicate invoice payments should 

be performed.  Tests for duplicate invoice payments can be performed by identifying two payments which 

are similar.  Note that unless system controls are not working, it is unusual to encounter an exact duplicate 

on all key fields – vendor number, invoice number, invoice date and invoice amount.  However, it is possible 
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to identify potential duplicate payments based upon matches of invoice payments using one or more 

columns of information.  Matches for potential duplicate invoice payments can be classified as two major 

types:

• “Exact” match

• “Fuzzy” match

Exact match

An exact match is where the contents of one or more columns are identical for two payments.  An example 

is two invoice payments for the same invoice number, same invoice date and same invoice amount (but 

possibly different vendor numbers).  This example can arise when duplicate vendor numbers have been 

established.

It is also possible to have a match when certain information, e.g. invoice number,  has been transformed.  A 

common example is when embedded spaces are considered.  Take the example of two invoices in the same 

amount having the same invoice date and from the same vendor.  One invoice number “12345A” and the 

second invoice number is “12345 A”.  Many invoice processing systems will consider these to be distinct 

invoice numbers.  A similar situation can arise with case, e.g. invoice “12345a” and “12345A”.  All of these 

invoice numbers can be first transformed before they are compared.  Examples of types of transformations 

include:

• Removing all characters except letters and digits

• Converting all letters to upper case

• Examining only the left 4 digits

• Rounding the dollar amount to the nearest $10.

Fuzzy match

Other instances of similarity, but not exact match, include transpositions.  Few, if any, automated 

processing systems will check for transpositions, whether they occur in the invoice number, vendor number, 

invoice amount or invoice date.  Transpositions are a special case of a more general test called 

“Levenshtein distance”.  Levenshtein distance is a mathematical algorithm for measuring the extent of 

similarity and will can detect not only transpositions, but suffixes, prefixes, character insertions, deletions, 

etc.  The primary disadvantage of this technique are that it can require substantial CPU processing. 

However, this disadvantage can be offset by using a continuous auditing technique, and doing the analysis 

as an unattended process, likely during “off hours”.
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Web CAAT has a number of examples of processes used for duplicate invoice testing.  The examples are 

named DI01.php – DI06.php (DI – “duplicate invoice”).  

There is no “canned” approach that will work in every instance.  Instead, the auditor should try various 

techniques to see which is most effective in identifying potential duplicate invoices in a particular situation. 

Often these techniques can then be converted into a continuous auditing process which can be very 

effective. 

Detail procedures for the detection of duplicate payments are located in a separate document. 

http://ezrstats.com/Xampp/Duplicate_Payments_UserGuide.pdf
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4 Continuous audit / stored queries

Once audit queries have been developed and tested and found to meet audit objectives, they can 

then be saved and run on a repetitive basis, possibly “off hours”.  It then becomes feasible to have many 

procedures performed.  Even though it may require significant processing, there is no direct auditor 

involvement, making the process efficient and cost effective.

As an example, the installation includes scripts to perform checking for duplicate invoice payments.  These 

scripts can be run on an on-going basis and will detect potential duplicate payments whenever the payment 

file is loaded into the system.  

In addition, it is also very feasible to continuously test for those “impossible conditions” that should never 

happen.  Since the scripts can be run unattended and automatically, there is little or no cost in processing 

them during “off hours”.  If they identify an exception, this information will be made available immediately.

4.1 Maintaining queries / procedures

Development of queries is most often done by starting with ad-hoc queries in order to obtain the results 

desired.  Ad hoc queries can be performed using a two step process:

1. Select a “table” for processing, e.g. payroll

2. Select an analytical procedure, e.g. cross tabulations, Benford’s Law, etc.

All of this can be done using the menu system – “Table Selection” for the first step, and then selecting the 

particular analytical procedure for the second step.  
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Table selection

Select table
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Analytical procedure

Once the table has been selected, any of the 20 or so analytical procedures may be run using the menu 

system.  For example to obtain basic statistics, select the menu item “Numeric Functions | Statistics”.

Once this is selected, a form is shown where the numeric column to be tested can be selected from a drop-

down list.  Once the column is selected, the “Process” button is clicked and the results are shown on the 

form as well as being written out top a work-paper file.

Select column
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View report
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4.2 Setting up the schedule

The generally recommended approach to continuous auditing is to start small, get a few “wins” and then 

expand the scope of the effort.  Often there are at least three hurdles to face:

1. Getting “buy in” from audit management as to the benefits from such a system
2. Getting resources to develop the scripts to be used in the process
3. Setting up a procedure to run these scripts in an automated fashion, usually during “off hours” when 

system resources are readily available.

Each of these hurdles may be overcome using the techniques summarized below:

1. Audit management “buy in” can often be achieved with a few “small wins” which can then in turn be 
expanded upon.  Often auditors will have a pretty good idea as to good candidates for testing pro-
cedures which can produce “small wins” based upon recently completed audits and areas with 
known weaknesses.
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2. Scripts can be developed with minimal technical knowledge by first running some queries in Web 

CAAT and noting the results.  Any query in Web CAAT can be converted to a script just by replacing 
values in the examples provided.  As a result, it is possible to set up some very useful test scripts 
without investing a lot of time and effort in training or computer program development.  

3. Setting up a procedure to run these scripts “off hours” is also a relatively straight forward process. 
How this is done depends upon the environment in which Web CAAT is operating.  If the environ-
ment is Windows, then there are two primary options – “Windows scheduler” and “PyCron”.  The 
windows scheduler is provided by Microsoft and is included as part of Windows.  Although it is effect-
ive, it is also fairly cumbersome and inconvenient to use.  In the opinion of certain web hosting ser-
vices and others (myself included) there is a much more effective option – “PyCron”.  PyCron is also 
open source and is designed to work much like the traditional “Cron” process found in Unix.  All of 
the syntax and processing is the same between PyCron and cron.  There are also very good write-
ups of PyCron and explanations of its use.  Web CAAT also includes numerous examples in the 
folder named “/server2go/htdocs/cron”.

An article which provides an overview of the system is available at http://www.bigbluehost.com/article4.html. 

The system can be freely downloaded at Source Forge http://sourceforge.net/projects/pycron/. License is 

GNU General Public License (GPL). 

Installation procedures on Windows are relatively straightforward and the system can typically be set up in 

15 minutes or less.  The large majority of the time will be devoted to setting up all the continuous audit 

scripts to be run using the scheduling file named “crontab.txt”.  Generally, a good starting point will be to 

take the schedule provided with Web CAAT and then tailor it to meet specific needs.

4.3 Running the queries

The queries are run using the Unix utility program “cron” or the Windows look-alike “PyCron”.  The 

procedure consists of xx steps:

1. Install “PyCron” (download page is at http://www.kalab.com/freeware/pycron/pycron.htm)

2. Configure “PyCron” by editing the file in the installation folder, typically c:/program files/pycron.cfg, 

using a  text editor such as WordPad to specify the location of the PyCron log and crontab.txt file.  If 

Web CAAT is installed on the “E” drive, then the config file contents will appear as follows:

[pycron]

old_dow_compatibility = 0

crontab_filename =e:\xampp\htdocs\cron\crontab.txt

log_filename = e:\xampp\htdocs\cron\pycron.log
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3. Review the contents of the file “/server2go/htdocs/cron/cron.ini” which contains numerous examples 

of queries suitable for continuous auditing (these queries can be edited using a text editor such as 

Word Pad and changed to suit other needs).  An example of a portion of this file which checks for 

over-depreciated fixed assets is as follows:

[task1]

;

; prepare a schedule of over depreciated assets

;

table=fa

auditor = Mike Blakley

column = cost

where = (cost - ad) < salvage

comments = prepare a schedule of over depreciated assets

title = Over depreciated assets

pgm=extract

outfile = /server2go/htdocs/cron/Reports/t-task1.htm

4. Set up the entries in the “crontab.txt” file which was defined in step 2 above.  An example to run the 

query above is shown below.

#

# task 1

# Obtain data extraction - over depreciated assets

12 1 * * * "c:\xampp\php\php.exe" c:\xampp\htdocs\cron\Extract.php [task1]

Any lines beginning with an # are comments and are ignored.  The single text line that processes the script 

is more fully explained in the crontav.txt itself, however it is in industry standard “cron” format.  The 

command can be interpreted as follows – at 1:12 a.m. every day run the program, “c:\xampp\php\php/exe” 

(which is standard PHP).  The program to be run is the PHP program named 

c:\xampp\htdocs\cron\Extract.php .  This program has a single argument, namely “[task1]”.  This single 

argument is the name of the section in the cron.ini file that is included with the system.

5. Review the report results.  The existing script schedule includes a step which prepares a report 

named “Exception-Reports.htm” which lists all of the reports produced, provides the comment that 

was used when setting up the routine as well as a link to click in order to view the report.  The report 

provides the date and time the report was produced, including file size.
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Add/modify the scripts as needed.  Note that some (but not all) of the ad-hoc queries automatically update 

the file /server2go/htdocs/logfile.ini which includes information on the commands run.  This information can 

then be copied over to “cron.ini” and set up in the schedule.
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5 Data Import Procedures

5.1 Overview

There is a complete tutorial/overview of the data import process available at http://webcaat.org/moodle/ 

which provides detail step by step procedures, video tutorials, exercises and quizzes.

Below is a recap of some of the information presented there.

Before data can be analyzed using the system, it must first be imported into the system.  Imported data must 

either be in delimited text file format or converted into that format.  The most common examples of “delimited 

text file” format are “comma separated values (csv)” or “tab separated values”.  Almost all software 

programs, including Microsoft Excel and Access, provide for “exporting” data in formats such as tab 

separated values.  For example, in Excel, a sheet can be saved in tab separated value format by selecting 

the output file format from the drop down list during the save operation (shown below).

There are two primary means to import data into the system 1) Basic (simple) import or 2) use standard 

database techniques.  Each has their advantages and disadvantages:

Basic (simple) import Database standard
Advantages

Easy to use Supports more sophisticated 

database structures
Faster Better control over the process
Less knowledge required

Disadvantages
Not able to handle all data Learning curve
Less control over conversion process Slower process
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Basic (simple) import

The process for doing a basic import requires three steps:

1. Export data from Excel or other source in text delimited format

2. Import the data into the system using menus

3. If necessary, convert any date/time columns to the proper formats using menus

Database standard import

The process for importing data using standard database procedures is as follows:

1. Export data from Excel or other source in text delimited format

2. Define table structures to contain the data

3. Create the table(s)

4. Import the data using a menu system and database import procedures using “load data” command

Menus for basic (simple) import

To illustrate the process, a simple example will be shown.  Data is contained on an Excel worksheet named 

“Inventory Data” and is to be loaded into the database with the same name (Inventory Data).

Data on the worksheet appears as follows:
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Note that the work sheet contains labels on row one and does not contain any blank rows or blank columns. 

This is the format needed for a successful data import. The sheet is then saved as a delimited text file using 

the “Save As” function in Excel (the same principle applies for data exported from Access databases, Oracle 

databases, etc.)

The process of loading data into the database consists of the following steps:

1. Convert the data to be loaded into a text file in delimited format. Most computer applica-
tions that data have a built-in facility for exporting the data from that application to a text de-
limited file. A text delimited file is a text file (for example a file that can be edited in Note-
pad, WordPad, etc.) where each of the column values are separated by a delimiter. Common 
types of delimiters include the following:

a. Comma separated values (CSV)

b. Tab separated values (TSV)

c. Other delimiters such as colon, pipe, etc.

2. Once the data has been converted to a text delimited format, update the text file to the 
server.

3. Determine where the data is to reside, i.e. which database table.

4. If the table does not currently exist, then use the form provided to change or specify the 
column names and the column types. Once all this information has been entered, click the 
"Process" button.

5. If the table already exists, i.e. additional information is to be added to the table or replace 
existing data, then the process is similar, with two exceptions:

1. The column types need to be verified for the columns of date or time format only

2. Whether existing data needs to be replaced, must be answered by selecting "Yes" or 
"No". Once this information has been completed, click the "Process" button.

When the data has been loaded into the table, twenty rows of data will be displayed in order 
to see how the data looks. Note that although the table may contain a considerable number of 
rows, only twenty rows of data are shown.

Menu item – “Data Import | Data Import”
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Browse for file to upload
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Select the file

Upload to server
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Once the data has been uploaded to the server, there are two options:

1. Load the data into an existing table (if one exists), or

2. Create a new table.

The system will guess at the data types for each column of information in the uploaded file.  However, this 

guess must be closely examined and changed, if necessary, by selecting the actual type of data from the 

drop down list of values.  Once all the values have been selected, the “Process” button is clicked.

For the best explanation of the process, view a short video tutorial in the course “Data Conversion – Getting 

the data ready for analysis” available free at http://webcaat.org/moodle (Select “Login as a guest”).  If you 

wish to take the quizzes or post in the forums, it is necessary to register (send name and contact info to 

Mike.Blakley@ezrstats.com – an id and password will be e-mailed within 24 hours).
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6 Appendix

6.1 Starting the system

In order to start the system, the web services and database must be started.  This is generally done by 

double clicking a shortcut to the program “Server2go.exe” which is found in the root directory of the installed 

system.  Once the system is started, it is then available using the web server, i.e. anyone on the intranet, or 

on the local machine through the use of “localhost”.  

Access using a LAN will generally be accomplished using a browser pointing to the IP address of the server, 

e.g. http://10.271.3.35 (or using a host name if one has been established in the “hosts” file).  For use on a 

local system, the command will be http://localhost/ (without the quotes).

Starting up the system is generally not a lengthy procedure, lasting from 15- 30 seconds, depending upon 

the size of the server machine, database and number of files contained on the server.

6.2 Stopping the system

To safely shut the system down, click the “X” box on the upper right corner of the form.  If the system is not 

properly shut down there is a risk of corruption to the database or loss of information entered into the 

system.  Generally the shutdown process will not be a lengthy procedure.

6.3 Database sign-on

Almost all the applications on the server require that the user first be signed on to the MySQL database.  If 

the user is not signed on, then a message “Please sign on to the database” will be displayed in response to 

every processing request.

Database sign-on consists of providing a valid user id and password.  The default values provided with the 

system are “root” for a user name and “test” as a password.  Almost always these values are changed (or 

should be changed) at the time of installation.  Check with your system administrator for more information.

6.4 Database backup

Data can be backed up at any time by selecting the menu item “Other Processes|Database backup”.  A form 

is presented which shows the folder where the data will be backed, as well as the location of the MySQL 

routine “mysqldump” which performs the backup.  Generally, neither of these values will need to be 
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changed.  Results of the backup will be stored as a file with a time stamp in the file name to make it easier to 

determine when the backup was taken.  The system will store the backup information both as a text file and 

also as a zipped file.  Example name for the backup would be “bkup-2011-3-28-8-31-03.sql” for a backup 

taken on 3/28/2011 at 8:31:03 a.m.

6.5 Database restore

Once a database has been backed up, that information can also be restored using the “Other Procedures|

Database restore” menu item.  Information needed for the form is the name of the backup file.  Note that 

generally backups will be stored in the folder “backup” unless an alternative location has been specified.

6.6 WebCAAT installation

The installation process consists primarily of downloading and unzipping the software.  The installation does 

not require any system changes such as registry entries, processes, etc.  It is entirely feasible to run the 

system from a removable device such as a portable (external) hard drive, flash drive, etc.  Details for the 

procedure are described at http://ezrstats.com/Xampp/home.html. 

More information can be obtained by taking the free online course described at 

http://ezrstats.com/Xampp/Register.html. 

6.7 Security

Like any web server, there are potential security concerns, especially if the system is installed facing the 

Internet.  However, in most environments, the system will be installed within a corporate LAN, or else on a 

stand alone machine that is not connected directly to the Internet.

The standard facilities of the Apache server may be used to password protect web pages on the server. 

Often the biggest security risk is the data contained within the database.  This data can be protected through 

the use of MySQL user ids and passwords, along with standard database security design. 

6.8 Database administration

If there is a need for database administration, such as establishing a new user, changing or resetting 

passwords, etc.  this can be done using the built-in utility program “PHPAdmin”.  This is an open source 

program for administration of MySQL databases using a PHP platform.  The system contains user 

Page 37

http://ezrstats.com/Xampp/Register.html
http://ezrstats.com/Xampp/home.html


Appendix
documentation and is relatively easy to use, especially for those who have previous database administration 

experience.

The menus and forms are fairly user friendly and provide extensive capabilities.  This system is accessible 

using the menu item 

Selecting the menu item “PHP Admin” brings up the opening form:
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6.9  Menu customization

The menus and form background can be customized.  Menu colors can be changed using the menu item 
“Other Processes | Background colors “.  The color of the menu itself can be changed using the menu item 
“Other Processes | Menu color”.
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6.10 Setting up and scheduling program steps to be run

All scheduling of program steps to be run is done using either “PyCron” (Windows) or “cron” (Unix).  Details 

are provided in section 4.2.

6.11 Installation on Unix internet servers

A prototype system has been installed on a Unix “LAMPP” server.  Visit Web CAAT.  This is a “live” test 

system which can be accessed using the id “audit1” and a password of “audit1”.  Note that not all 

capabilities are installed, but this system can provide the “look and feel” of the system as it would be 

installed on either a local machine or a corporate intranet.  It can also be used to see how the system 

appears using different browsers.  Currently (6/17/11) the system is compatible with the most commonly 

used browsers, but there are some issues with Safari on some of the forms.
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As the code evolves for the Unix system, it will also be made available under the LGPL license.  It is not 

anticipated that there will be significant differences between the code used for Windows and the code using 

on a Unix LAMPP server.

6.12Questions, comments and suggestions

Please provide any comments, suggestions or questions to Mike.Blakley@ezrstats.com (or call me at 919-

219-1622).  I welcome your comments and will try to respond to all e-mails within one business day.
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