
DEVELOPMENT AIDS AND APPLICATION PACKAGES

Introduction

With the advent of general purpose computers hasWith the advent of general purpose computers has come the need to program them. With the advent of general purpose computers has come the need to program them.  That is, to
provideprovide them with a set of instructions whose execution will cause the computer to produce the
required output  form a given set of inputs.

TheThe task was originallyThe task was originally done using machine code but as theThe task was originally done using machine code but as the hardware has developed, so to has
the supporting software.  Both programmerthe supporting software.  Both programmer and endthe supporting software.  Both programmer and end user have at their disposal a wide range of
tools, these include:

* Programming Languages

* Program Development Aids

* Testing Aids

* Application Packages

Programming Languages

Machine Code

The original language of computers is Machine Code, a language of 0's and 1's. The original language of computers is Machine Code, a language of 0's and 1's.  This is termed
as the lowest level language.  Machineas the lowest level language.  Machine Code is a one-for-oneas the lowest level language.  Machine Code is a one-for-one language, the programmer has to
writewrite an instruction for every instruction step the machine has to perform to write an instruction for every instruction step the machine has to perform to complete a giwrite an instruction for every instruction step the machine has to perform to complete a given
task.

WhilstWhilst machineWhilst machine code makes the best  possible use of the computers facilities, it isWhilst machine code makes the best  possible use of the computers facilities, it is the most difficult
toto program.to program.  The programmer must  haveto program.  The programmer must  have extensive knowledge of the machines memory locations
andand addresses.  Because of the difficulty to learn this type of language and tand addresses.  Because of the difficulty to learn this type of language and the speed thand addresses.  Because of the difficulty to learn this type of language and the speed that
programs are required to be written, machine code is not often used.

Assembly Language

AssemblyAssembly Language isAssembly Language is the 2ndAssembly Language is the 2nd generation of computing languages.  It was designed to overcome
manymany ofmany of the problems that surroundedmany of the problems that surrounded machine code.  Programs are written using short symbolic
codecode for the instructions needed to carry out acode for the instructions needed to carry out a task. code for the instructions needed to carry out a task.  Each computer manufacturer invented their
ownown set  of codes, this making the transportation between machinown set of codes, this making the t ransportation between machineown set of codes, this making the transportation between machines very difficult.  Assembler
Language,Language, still maintains the one-to-one principle of machine code, without the need to  identify
memory locations in the same way.

AssemblerAssembler code or source programs are passedAssembler code or source programs are passed through an Assembler Program that converts the
sourcesource code to machine code that the computer can understand asource code to machine code that the computer can understand and exsource code to machine code that the computer can understand and execute.  This process of
convertingconverting needs only to be done once (if it is done so withoutconverting needs only to be done once (if it is done so without errors), thus making an executable
program.



High-Level Languages

WithWith the development of High-level languages, programming became easierWith the development of High-level languages, programming became easier asWith the development of High-level languages, programming became easier as this language uses
EnglishEnglish like words and phrases. English like words and phrases.   CurrentEnglish like words and phrases.  Currently there is over two hundred high-level or third
generationgeneration languages, many are developed for specific purposes.generation languages, many are developed for specific purposes. generation languages, many are developed for specific purposes.  Again, programs created with
aa high-level language need to be converted toa high-level language need to be converted to machine code,a high-level language need to be converted to machine code, this is achieved in one of two ways.

Interpreters,Interpreters, are programs that take the source code of aInterpreters, are programs that take the source code of a high level language and converts itInterpreters, are programs that take the source code of a high level language and converts it at
executionexecution time to machine code. execution time to machine code.  Because of the nature of Interpreters, theyexecution time to machine code.  Because of the nature of Interpreters, they need to reside in the
computerscomputers memory alongside the program tocomputers memory alongside the program to be executed.  This method does produce ancomputers memory alongside the program to be executed.  This method does produce an object
code or executable program.

CompilersCompilers on the other hand do generate object code, an executable form of the source program
writtenwritten in a high-level language.  This is achieved by passing the source progwritten in a high-level language.  This is achieved by passing the source program throughwritten in a high-level language.  This is achieved by passing the source program through the
compiler, when itcompiler, when it will convert it to machine code.  Again this may only be required to be done
onceonce (if no errors occur).  There areonce (if no errors occur).   There are a numberonce (if no errors occur).   There are a number of different types of compilers on the market that
allow the 'compiling' of programs to run on other machines.

BothBoth methods of running high-level language programs convert theBoth methods of running high-level language programs convert the single statement in the high-
level language to many machine code instructions.

Program Development Aids

TheThe need to increase programmersThe need to increase programmers productivityThe need to increase programmers productivity brought about the development of a whole set of
toolstools to help from thetools to help from the initial stages right throughtools to help from the initial stages right through development to the testing and implementation
stage.

InIn its simplest form a programming aid may be a text editor used for creating the source code,
modernmodern word-processors that allowmodern word-processors that allow themodern word-processors that allow the text to be saved as ASCII can greatly improve the speed
thatthat a programmer can write his program.  This typethat a programmer can write his program.  This type othat a programmer can write his program.  This type of text generation can also be used for
creating the initial files for the system.

MoreMore advanced techniques and aids are those that can either take the programmers source code
andand from it prand from it produce a fand from it produce a flowchart, this can be useful for comparing with the original program
flowchartsflowcharts produced byflowcharts produced by the programmer prior to coding.  Some flowchartsflowcharts produced by the programmer prior to coding.  Some flowcharts allow you to generate
objectobject code  formobject code  form youobject code  form you flowchart design.  Another type of programming aid is the Decision Table
InterpreterInterpreter or preprocessor.  Both of these can be used to generator object codeInterpreter or preprocessor.  Both of these can be used to generator object code whichInterpreter or preprocessor.  Both of these can be used to generator object code which is suitable
after testing, for running as production program.

AA fiA final eA final example of programming aids are the screen painters which can be used to create the
screensscreens used in on-line systems.  Thisscreens used in on-line systems.  This has the advantage of being able to involvescreens used in on-line systems.  This has the advantage of being able to involve the user in their
design.

Testing Aids

Another set of tools to improve productivity are the those used for testing of programs.  These
include:



* Trace and Snapshot, traceTrace and Snapshot, trace software isTrace and Snapshot, trace software is to monitor the path of a program run and
at each statement of the source program print out:

- the statement or the statement line number

- the contents of the main registers

- the contents of the accumulators.

SnapshotSnapshot software allowsSnapshot software allows the programmer to indicate the points at which he wants
thethe programthe program to stop when under test and at the points 'dump'the program to stop when under test and at the points 'dump' specific stores and
the restart from that point.

* TestTest Data Generators, this type of software will produce specific typesTest Data Generato rs,  this type of software will produce specific types of dTest Data Generators, this type of software will produce specific types of data
againstagainst which the program can be tested.  The type of test data that can be
generated includes:

RandomRandom Numbers; Alpha-numericRandom Numbers; Alpha-numeric strings; fixed andRandom Numbers; Alpha-numeric strings; fixed and variable length files;
formatted data; error case generators.

* TestTest Harnesses, these enablTest  Harnesses, these enable theTest Harnesses, these enable the programmer to write incomplete programs or
modules and then test them from within the test harness.

Application Packages

CertainCertain application vary very litt le from Certain applicat ion vary very litt le from oCertain application vary very little from organisation to organisation, therefore a number of
programsprograms that can be used by a wideprograms that can be used by a wide variety of users have been developed.programs that can be used by a wide variety of users have been developed.  Programs that have
beenbeen written with a specific use in  mind.been written with a specific use in  mind.  Examples ofbeen writ ten with a specific use in  mind.  Examples of these application packages include Payroll,
Critical Path Analysis (PERT), Stock Control, etc.  

OpinionsOpinions vary as to the usefulness of such generalised solOpinions vary as to the usefulness of such generalised solutiOpinions vary as to the usefulness of such generalised solutions to part icular problems, some
packages are very useful, others require too much modifying or are too inefficient.  

When selecting an application package, a number ofWhen selecting an application package, a number of considerat ions shouldWhen selecting an application package, a number of considerations should be born in mind; eg.
cost,cost, user base,cost, user base, maintenance, training, documentation, source reliability, etc.cost, user base, maintenance, training, documentation, source reliability, etc.  Whilst the use of
anan application package can offer a number of advantages such as, instanan application package can offer a number of advantages such as, instant expean application package can offer a number of advantages such as, instant expertise, easier
implementation,implementation, minimum programming effort, etc remember that you are aimplementation, minimum programming effo rt, et c remember that you are also liimplementation, minimum programming effort, etc remember that you are also likely to meet
resistance to their use.


