Developing Systems with Application Software Packages



In developing information systems, it is unlikely that each system will be developed entirely from scratch. Except for very large or novel systems, bespoke development is the exception rather than the rule. For small to medium enterprises an effective alternative strategy is to develop an information system by purchasing application software packages. 



An application software package is a set of prewritten, precoded application software programs that are commercially available for sale or lease. Application software packages may range from a simple task (e.g. printing address labels from a database on a microcomputer) to over 400 program modules with 500,000 lines of code for a complex mainframe system. When an appropriate software package is available, it eliminates the need for writing software programs, when an information system is developed and reduces the amount of design, testing, installation and maintenance work. The table below provides examples of applications for which packages are commercially available.



Accounts Payable�Accounts Receivable�Architectural Design�Banking Systems�Bond & Stock Management��Check processing�Computer-aided Design�Construction Design�Data Management Systems�Document Imaging��Electrical Engineering�Education�E-mail�Financial control�Forecasting and modeling��Forms Design�General ledger�Government purchasing�Graphics�Health Care��Health Insurance�Hotel Management�Human Resources�Installment loans�Inventory control��Job Accounting�Job Costing�Library Systems�Life Insurance�Mailing labels��Maths/Stats modeling�Order Entry�Payroll�Performance Measurement�Process Control��Real Estate Management�Route Scheduling�Sales & Distribution�Savings Systems�Stock Management��Tax Accounting�Utilities control�Word Processing�Work Scheduling���

Packages have flourished because organisations have many common information requirements for functions such as payroll, accounts receivable, general ledger, or inventory control. For such universal functions with standard accounting practices, a generalised system will fulfill the requirements of many organisations. Therefore it is not necessary for a company to write its own programs; the pre-written, predesigned, pretested software package can fulfill the requirements and can be substituted instead. Since the package vendor has already done most of the design, programming and testing, the time frame and costs for developing a new system should be considerable reduced.



Packages are likely to be chosen as a development strategy under the following circumstances:



Where functions are common to many companies. For example, every company has a payroll system. Payroll systems typically perform the same functions: They calculate gross pay, net pay, deductions and taxes. They also print paychecks and reports. Consequently, application software packages have been widely used for developing payroll systems.

Where information system resources for in-house development are in short supply. With trained and experienced systems professionals in limited supply, many companies do not have the staff that is either available or qualified to undertake extensive in-house development projects. Under such circumstances, packages may be the only way to enable a new system to be developed. Most companies also lack the budget to develop all of their systems in-house. Consequently, the most cost-effective development strategy is likely to involve an application software package.

Where desktop microcomputer applications are being developed for end users. Numerous easy-to-use application packages have been developed for microcomputers and are the primary source of applications for desktop systems.



Advantages and Disadvantages of Software Packages



Although it is tempting to view software packages as the antidote to escalating software and development costs. Application software packages can facilitate system design, testing, installation, maintenance support and organisational acceptance of a new system. Packages also have serious limitations.



Advantages of Packages



The major advantage of software packages is of course, that most of the difficult design work has already been carried out. Software package programs have been extensively tested before they are marketed so that major technical problems have already been eliminated. Testing the installed package can be accomplished in a relatively shorter period. Many vendors supply sample test data and assist with the testing effort. Vendors also supply tools and assistance in installing major mainframe or mini-computer systems and provide much of the ongoing maintenance and support for the system. for systems such as human resources or payroll, the vendor is responsible for making changes to keep the system in compliance with changing government regulations. The vendor supplies periodic enhancements or updates; these are relatively easy for the client's in-house staff to apply.



Fewer internal information system resources are necessary to support a package-based system. Since 50 - 80 percent of information systems budgets can be consumed by maintenance costs, the package solution is one way to cut these costs and free up internal staff for other applications. The package vendor maintains a permanent support staff with expert knowledge of the specific application package. If a client's information systems personnel terminate or change jobs, the vendor remains a permanent source of expertise and help. System and user documentation are prewritten and are kept up-to-date by the vendor.



An added benefit of packages is the way they can reduce some of the organisational bottlenecks in the systems development process. The need to work and rework specifications is reduced because package specifications are already fixed; users must accept them as is. External design work is often perceived as being superior to an in-house effort.



Management can be more easily convinced to support a new information system based on packaged software because major software costs appear to be fixed. Problems with the system can be attributed to the limitations of the package rather than to internal sources. Thus, the major contribution of packages may be their capacity to end major sources of organisational resistance to the systems development effort.



Disadvantages of Packages



Packages do however have a number of disadvantages, which may be substantial and even overwhelming for a complex system. Commercial software has not yet achieved the level of sophistication and technical quality needed to produce multi-purpose packages that can do everything well that users want in a specific application. It is much easier to design and code software that performs one function very well than to create a system with numerous complex processing functions. For example, many human resources package vendors had to develop specialised packages for processing employee retirement benefits or applicant tracking because these functions were not handled well by many more comprehensive, multipurpose human resources packages.



In some circumstances, packages may actually hamper the development effort by raising conversion costs. Although package vendors often provide conversion software and consulting help, a package may actually prolong the conversion process, especially if conversion to the package is from a sophisticated automated system. In such cases, conversion costs have been known to be so astronomical as to render the entire development effort unfeasible. Conversion to a package is easiest from simple manual applications or from automated applications that are not very sophisticated.



Packages may not meet all of an organisation's requirements. To maximise market appeal, packages are geared to the most common requirements of all organisations. But what happens if an organisation has unique requirements that the package does not address? To varying degrees, package software developers anticipate this problem by providing features for customisation that do not alter the basic software. Customisation features allow a software package to be modified to meet an organisation's unique requirements without destroying the integrity of the package software. For instance, the package may allocate parts of its files or databases to maintain an organisation's own unique pieces of data. Some packages have a modular design that allows clients to select only the software functions with the processing they need from an array of options. Packages can also be customised with the user exits, these are places in the package program code where clients can exit from the processing performed by package programs to call software modules they write themselves for their own unique processing requirements.



It is standard policy among vendors to refuse to support their products if changes have been made that altered the package's source code. Some packages have been so heavily modified with user source code changes that they are virtually unrecognisable and unmaintainable. In addition to making maximum use of the package's customisation tools, one way to prevent this situation is to add front- or back-end programs that run before or after the package but do not interfere with the package software. These front or back ends may be much more extensive than the package software itself. 



So much modification and additional programming may be required to customise a package that implementation is seriously prolonged. Customisation that is allowed within the package framework may be so expensive and time-consuming that many of the advantages of the package are eliminated.



The initial purchase price of the package can be deceptive because of these hidden implementation costs. An internal study by one company of the cost and time required to install six major application packages (including manufacturing resources planning, the general ledger, accounts receivable and fixed assets) show that total implementation costs ranged from 1.5 to 11 times the purchase price of the package. The ratio was the highest far packages with many interfaces to other systems. The same study showed that management and support costs for the first year following installation averaged twice the original package purchase price.



Selecting Software Packages



Application software packages must be thoroughly evaluated before they can be used as the foundation of a new information system. The most important evaluation criteria are the functions provided by the package, flexibility, user-friendliness, hardware, software resources, database requirements, installation and maintenance effort, documentation, vendor quality and cost.



The package evaluation process is often based on a Request for Proposal (RFP), which is a detailed list of questions submitted to vendors of packaged software. The RFP is likely to include questions such as the following:



Package Evaluation Criteria



Functions Included - The functions included vary by application. But for the specific application, the following considerations are important:



How many of the functional requirements will the package meet?

Which functions can be supported only by modifying the package code?

How extensive are the modifications required?

Which functions cannot be supported at all by the package?

How well will the package support future as well as current needs?



Flexibility



How easy is the package to modify?

What customisation features are included?

Is the vendor willing to modify the software for the client?



User Friendliness



How easy is the package to use from a non-technical standpoint?

How much training is required to understand the package system?

How much user control does the package allow?



Hardware and Software Resources



What model computer can the package run on?

What operating system is required?

How much CPU and storage resources does the package take up?

How much computer time is needed to run the package?



Database/File Characteristics



What kind of database/file structure does the package use?

Do the standard fields in the package file correspond to the data elements specified by the application requirements?

Does the database or file design support the client's processing and retrieval requirements?

Are there provisions to add customised user fields for data elements that are not standard with the package?



Installation Effort



How much change in procedures would the package necessitate?

How difficult would it be to convert from the current system to the package system?



Maintenance



Does the vendor supply updates or enhancements to the system?

How easy are these changes to apply?

What is the minimum internal staff necessary for on-going maintenance and support (applications programmers, analysts, database specialists)?

Is the source code clear, structured and easy to maintain?





Documentation



What kind of documentation (system and user) is provided with the package?

Is it easy to understand and use?



Vendor Quality



Is the vendor experienced in this application area?

Does the vendor have a strong sales and financial record?

Will the vendor continue to remain in business and support the package?

What kinds of support facilities does the vendor provide for installation and maintenance (support staff, hotlines, training facilities, research and development staff)?

Is the vendor responsive to client's suggestions for improvements?

Does the vendor have an active user group that meets regularly to exchange information on experiences with the package?



Cost



What is the purchase or lease price of the basic software?

What does the purchase price include (add-on modules; consulting time; training; installation support)?

Is there a yearly maintenance fee and contract?

What are the annual operating costs for the estimated volume of processing expected from the package?

How much would it cost to tailor the package to the user's requirements and install it?



Packaged Software and the Systems Development Process



The table below illustrates how the use of an application software package affects the systems development process. Systems analysis will include a package evaluation effort that is usually accomplished by sending out request for proposals (RFPs) to various package vendors. The responses to the RFP will be compared to the system requirements generated during this phase and the software package that best meets these requirements will be selected. Design activities will focus on matching requirements to package features. Instead of tailoring the system design specifications directly to user requirements, the design effort will consist of trying to mold user requirements to conform to the features of the package.



One of the principal concerns of system development is to provide systems which fit well with the organisation they serve. When a package solution is selected such a fit may be much harder to attain. The organisation no longer has total control over the development process. Even with the most flexible and easily customised package, there are limits to the amount of tailoring allowed. Firms that are experienced in using packaged software for major business applications have noted that even the best packages cannot be expected to meet more than 70% of most organisations requirements. What happens to the remaining 30%? They will have to go unmet by the package or be satisfied by other means. If the package cannot adapt to the organization, the organisation will have to adapt to the package and change its procedures. 



One of the most far-reaching impacts of software packages is their potential effect on organisational procedures. The kind of information a company can store for an application such as accounts receivable, for example, and the way in which the company organises, classifies, inputs and retrieves this information could largely be determined by the package it is using.



Application Package Development Cycle

Systems Analysis�Identify problem���Identify user requirements���Identify solution alternatives���Identify package vendors���Evaluate package versus in-house development���Evaluate packages���Select package��Systems Design�Tailor user requirements to package features���Train technical staff on package���Prepare physical design���Customise package design���Redesign organisational procedures��Programming, Testing & Conversion�Install package���Implement package modifications���Design program interfaces���Produce documentation���Convert to package system���Test the package���Train the users on package��Production & Maintenance�Correct problems���Install updates or enhancements to package��

Systems Analysis & Design
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