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Abstract

The main purpose of this project was to fix existing issues and update the exist-
ing database holding parameters of laser-beam and electron-beam welding machines.
Moreover, the database had to be extended to hold the data for the new machines
that arrived recently at the workshop. As a solution — the database had to be
migrated to Oracle framework, the new user interface (using APEX) had to be de-
signed and implemented with the integration with the CERN web services (EDMS,
Phonebook, JMT, CDD and EDH).

1 The problem

The project description includes fixation of bugs and errors in existing database solution.
After a detailed study of the existing application and the database design, it has been
decided to migrate the database to Oracle — framework that not only has a support from
the company side, but also there exists a dedicated department at Cern (IT-DB) that
will take care of backups and database maintenance. In addition to the database, a new,
user-friendly user interface will be implemented.

1.1 Analysis of existing solution

The existing database have been created in 1996. During this time, the database have been
user intensively but no maintenance work have been performed on it and it was simply
upgraded to be compatible with the new version of Microsoft Access. This resulted with
multiple not desired pop-ups showing up randomly during the usage of the program as
well as before even opening it, outdated, not user-friendly user interface, not working
features (e.g. look up of personnel details in the Phonebook), database not suitable for
having new machines at workshop. All the errors and not working features had to be
recreated in the new solution. Moreover, the old database had a form of a .mdb file,
which was shared to all the operators by access to the server on which the file was stored.
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The design of the old database is presented in the Fig. 1. There were existing multiple
violation of the basic database design rules: not atomic columns, tables without primary
keys, data redundancy, allocation of the memory with multiple null values.

Figure 1: Old database design

2 Solution

As an easy solution for all above mentioned problems, a fix for the undesirable pop-ups
in the existing user interface could be applied and a new table for the new machine
could be added. However, this would not resolve all the issues that appeared during the
eighteen years of the database usage. As a better, long-term solution the redesigning, the
implementation of the database, migration of the data from old database to the new and
development of the new user interface for accessing the data have to be performed. In
this case, to provide the portable access to the database, it has been decided to develop a
web application. The web application will be communicating with multiple web services
that exist at Cern (EDH — materials, JMT — job itineraries, CDD — drawings, and
Phonebook — detailed contact information to client and operator of a job) (Figure 2).
Since the database will not replicate the data stored in all external databases (EDH,
JMT, etc.) and will only store a specific link to it (e.g. job number, person ID) the data
outdateness have been prevented.
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Figure 2: Architecture of the new system

2.1 Database design

The database have been redesigned using Oracle database framework. All tables in the
database have primary keys and the relations between tables have been established by
use of foreign keys. Additionally, the uniqueness and presence of some of the values in the
database have been enforced by appropriate constraints in order to achieve the continuous
integrity. To optimize the access to data, indexes on foreign keys have been introduced.
Moreover, to maintain the data removal, appropriate ,,delete on cascade” foreign keys were
applied, so that the child entities that were belonging to the parent (,,has-a” relation)
were removed when the parent was removed. The database have been also extended to
hold the parameters for the new welding machine. The database diagram is presented in
Appendix A.

2.2 User interface

In order to provide easy access to the database, appropriate user interface had to be
designed. It has been decided to implement the web application, so that the access to the
database will be possible by use of any device with Internet connection and a browser.
This gives an opportunity to have e.g. a tablet while using the welding machines and
inputting the parameters to the database in real time. The sample pictures of crucial
screens are presented in Appendix B.

3 Implementation

The whole process of system development have been started with appropriate require-
ments specification and documentation. Multiple discussions with machine operators
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have been performed about existing issues and suggestions that they had in mind regard-
ing new features of the new database and web application. To document the discussion
results, some of the UML diagrams (e.g. use case, architecture) together with database
scheme have been created to plan what and how has to be implemented.

The database design have been implemented using Oracle framework. Since there exist
a web application framework compatible with Oracle databases — Application Express
(APEX) — it has been decided to use this framework while developing the web applica-
tion. The web application have been shown few time to the operators while development
phase in order to gain the feedback about the implemented features. Moreover, the web
application have been carefully tested at the end of the project on Internet Explorer and
Mozilla Firefox. However the implementation have been performed under Mozilla Firefox
and using this browser the user get the best impression from the user interface.

The database right before the deployment to production have been tested by the
machine operators and one hour training have been given to them. After one hour of
a demo explanation how things are working, the operators were fully able to use the
application. This proves that the user interface have been designed in an intuitive and
user-friendly way.

4 Future work

The database and the web application could have a person from IT-DB department that
will take care of their maintenance. The temporary solution for report generation has to
be replaced by the new report generation inside web application when the Apex Listener
will be supported by Cern (in few months from now). Moreover a specific graphic designer
could be employed here in order to optimize and polish the web application layout. As
mentioned at my last presentation of web application — it could be useful to have the
possibility of assigning multiple EDMS links to a job, as well as the possibility of creating
a sister job. Unfortunately, due to the tight time schedule, these two features were not
implemented.

5 Conclusions

The new database and web application have been successfully created. All requested
features have been implemented and existing bugs have been resolved. The new system
provides the possibility for creating sister parameters, look up of the calculated parame-
ters, access from portable devices, integration with Cern web services, report generation
and improved search of jobs and parameters. The data from the old database have been
migrated to the new one, as well as an appropriate data clean up have been performed.
Personally, I think I gained significant experience and I improved a lot my knowledge in
database and web application design.
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A Database design

Figure 3: The logical representation of database design
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B Web application screens

Figure 4: Home page of the web application
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Figure 5: The view of a job list
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Figure 6: The view of a single job
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Figure 7: The view of a single machine parameters
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