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 TC  Abstract Abstract

Timekeeping is essential to all businesses not only for the employers to track how much work is being done, but for employees to be able to prove they actually did work as requested.  In the Corps of Engineers, their financial management system does not produce records of time in and time out, nor does it produce printable records of project charges.  Timekeepers and employees have had to make their own procedures to meet these requirements.

1. Introduction
ATS is the child of a system called ETS (electronic timekeeping system) and the first version of ATS.  The main functions of ATS are 3-fold:
· Produce printable timesheets and project charge sheets

· Track project fund usage

· Allow the timekeepers a single point to retrieve their employee’s data

ATS will not, at this time, upload any data to CEFMS.  One of the jobs of the timekeepers is to enter the time into CEFMS manually.  However, the timekeepers need printable timesheets so the employee and supervisor can sign the timesheets.

Supervisors wanted a way to track project charges so they would know when they were about to run out of money.  This requires information from CEFMS about employees and projects.  It will also require ATS to mirror the calculations done to find an employee’s charge rate.  This will give an accurate accounting of project money being drawn and allow supervisors to request more if it is getting low.

2 Project Requirements

Beyond the user’s request for certain functionality, there were few functional requirements.  Many of the requirements in 3.1 are were identified to make the user’s functions possible.  For example, item 6 would not be possible without items 1 and 2.
3.1 Functional Specifications

1. The system must have a page for employees to enter their time in/time out.
2. Time in/time out must include the work type they worked. (e.g. RG – Regular Rraded, OT – Overtime Scheduled, LA – Leave Annual, etc…) A list of all work types can be retrieved from RM(Resource Management)

3. The system must have a page for users to enter project charges.

4. The page for project charges will only allow users to enter charges for days they worked and for work types that are chargable. (e.g. you cannot charge to a project when you are on leave)

5. The system will not allow users to charge more time than they have worked for that day.

6. The system will produce paper timesheets.

7. The system will produce paper project charge sheets.

8. Timekeepers will be identified in ATS by pulling data about timekeepers from CEFMS.

9. Timekeepers will be allowed to enter information for employees for which they are timekeeper.  They will also be able  to print those same employees’ timesheets and project charge sheets.

10. As employees charge to each project, a running tally of each project’s available funds will be displayed.

11. When printing reports, all the records for a single pay period will be displayed.

12. Users will be allowed to print reports from past pay periods but not alter their contents.

13. The user will be able to enter time and project charges only for this certification period.

3.2 System Specifications

The system must be constructed using Visual Basic 6.0 running Windows 2000 or Windows XP.  This system must use a SQL server back end.  The resulting executable must also run using Windows 2000 or Windows XP but the end-user system might not have Visual Basic installed.  At a minimum, the system should have 256 Mb of memory and run at a speed of 450 MHz or higher.   The video adapter must be capable of a resolution of at least 800 by 600 pixels.

4. System Design

Due to the selection of Visual Basic 6.0 as the programming language, a true object-oriented design is not possible.  However, a modular decomposition and event-based design was performed. 

A SQL server is used to interface with the CEFMS database and ATS.

4.1  User Interface Design

The user interface is centered around 2 forms, frmATSMain and frmReports.  frmATSMain has 4 areas: a general information area, enter time records area, charge projects area, and reports/other functions.  frmReports has a report display area and a few different reports.  frmATSMain can be seen below.
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The general area at the top of the window displays information about the employee currently being viewed.  That is, his CEFMS ID, his name, organization, etc…  This is also where the timekeeper can select different users by choosing another name from the employee drop-down list.

The area you see below the general area is a tabbed area with one tab for Enter Time Records, Charge to Projects, and Reports and Functions.

Enter Daily Time is where users can enter time they worked for each day.
Charge to Projects is where users can enter their project charges.

Reports and Functions is where users access reports.  It is also where Administrators perform administrative functions such as changing to a new certification or pay period, entering holiday information, etc…  Users can also open the reports page from this tab.
frmReports can be seen below.
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This report gets the user’s information and pulls data about the current certification period selected.

4.2 Data Structures

The underlying data for ATS is in database tables.  The organization of these tables is as follows:
4.3 System Architecture

The system initializes by gathering the user’s windows logon id.  ATS connects to the database and gathers information about that user, specifically that user’s permissions.  Once it has this information, the system affects the program to allow or disallow certain actions such as making the user drop-down list locked if the user is not a timekeeper.  ATS then loads the user’s time information that has previously been entered and displays it on the first tab on frmATSMain.  
When the user selects the Charge Time tab, the system queries the database about these time entries and displays the days for which time has been entered.  When the POST button is clicked, the system checks the information to see if it is acceptable and submits it to the SQL server to be stored.  Tied to this event, the project charge list at the bottom of the window will update with all the charges the user has made.

Clicking on a timekeeping group at the top of the window, will cause a list of employees to be gathered from the SQL server and put into the user drop-down list.  This will not cause a new user’s time or project charge information to be displayed.  That will only occur when a new user is selected.

When opening the report page, it will gather all the pay periods for which the currently selected user has time entries.  It will not automatically display any report.  It will only display a report when one is selected.  It does this by using crystal reports that takes the user’s name and pay period and gathers the information from the database.  It then displays those records.
4.4 Algorithms

The only algorithm used in this program is one designed to calculate project charges.  This one is not very straight forward due to having 3 different inputs that can change the outcome.
The first constraint is, of course, the user’s base rate of pay.  This is multiplied by what is called an effective rate.  This rate is applied to all labor regardless of any other constraint.

The second constraint is the work type.  If the work type is RG, for example, the rate is multiplied again by COLA(cost of living allowance).  If, however, the charge code is overtime, COLA is not applied.  A list of all the work types and whether COLA is applied or not was given to the design team from RM(resource management).

The third and most confusing constraint is the project the user charges to.  The project can have 2 additional rates applied: S&A overhead and departmental overhead.  In CEFMS, project codes for LABOR referance a record in the funding account table.  This funding account has two EXCLUDE indicator fields, one for S&A, one for departmental overhead.  If the indicator is 1 or true, the rate is NOT applied.  If it is 0 or false, it is applied.

Of special note, in the original design specs for ATS, this last information was not known.  The original specs referenced a different indicator that was supposed to tell if these rates were to be applied.
Once the final rate is calculated, it is multiplied by the number of hours the user entered to get the deduction.  The rate is stored in the actual project charge record.  The final deduction is stored in the project table to keep a running tally of deductions.

The available money in a project is calculated by subtracting the total deductions from the total amount for the project.

5. Software Development Process

Because of the very linear process of ATS, I used Incremental Development.  I first gathered the improvements requested of the original ETS and ATS and built each step after the one before had been completed.  Espically when the new requirement discussed above was discovered, this approach allowed me to incorporate that change much easier than if the whole system was already fully developed.
5.1 Testing and Debugging

I spent much of my time debugging the third-party controls.  It was not the critical things but the way the time displays and how the number of hours is displayed.

One of the more difficult bugs is the behavior of the controls.  Users believe it should act one way and it acts another.  It is a difficult hurdle to overcome.

5.2  Incremental Development Challenges
There were surprisingly few incremental development challenges.  Other than the one already discussed, there seemed to be little problem with this development cycle.

5.3 Other Development Challenges

Unfortunately time constraints and scheduling constraints on the development team hindered the process.
6.  Results

ATS was not completed as scheduled.  The current requirements are being continually updated as the Corps of Engineers requests different features or different behavior.
6.1  Future Steps

The Corps of Engineers continually has requests for improvements, both large and small.  For example, a change so project balances can go into negative numbers.  These request will keep ATS a project to be continually improved for a long time to come.
7.  Summary and Conclusions

Due to scheduling constraints on behalf of the design and implementation team, this project was not completed on time.  In the future it would be more beneficial if the Corps of Engineers would devote more manpower to its development team.

The development of ATS has helped me to grow as a developer and shown me valuable tools I can use in future projects.  
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