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Abstract

This report presents solutions for performance tuning and distributed database design for the Accident
and Emergency department at Health is Wealth Hospital. It includes the implementation of primary
and secondary indexes and a fragmentation schema to improve efficiency, scalability and performance
of the system

Performance Tuning and Secondary Indexes

The most common queries performed on the health is Wealth Hospital’s database will be queries for
patient records and queries for information on shifts. For this reason, patient name was indexed, to
enhance the speed at which the database query could be completed, as was staft name, as looking for
a member of staff could be used to find out what shifts they were on, and therefore give management
information on that shift. For the secondary indexes a similar approach is taken, most likely, there will
also be queries made for the shifts, this could be using shift id column, but more likely, it will be by
looking for all the shifts that happened at a particular time of day, so, one of the secondary indexes
could be implemented on the shift time column, this would allow reports on particular shifts to be
created using the database without having to wait as long for the query to complete. Another
secondary index could be medication name, since the database would likely be queried by nurses who
need to find the medication’s id to add it to a patient’s record, having an index on the medication
name column would speed this process up

Distributed Database Solution

Fragmentation schema

The proposed fragmentation schema for the distributed database uses horizontal fragmentation of the
patient table using the predicate of patient ID. This allows for etficient retrieval of patient information
based on their unique ID. Additionally, the shift table would be subject to vertical fragmentation,
separating the staff and admissions into separate tables. This allows for easy management and
reporting of shift information. For the medication table, a mixed fragmentation strategy will be
applied, including both horizontal fragmentation by medication name and vertical fragmentation by
dosage and intervals. This ensures efficient retrieval of medication information for both specific
medications and dosage information. Lastly, the staff table will undergo derived fragmentation,
creating separate tables for receptionists, nurses, and doctors, all with a shared primary key of staff
ID. This allows for easy management and reporting of staff information. These fragmentation
strategies were chosen to improve the efficiency and scalability of the system.

Reconstruction of Global Relations

The reconstruction of global relations can be achieved by using the shared primary keys of the
fragments.

For instance, if a table is horizontally fragmented by patient ID, each fragment will have a copy of the
patient ID column. When the fragments are joined back together, the patient ID column can be used as
the primary key to link the fragments and reconstruct the original table. Similarly, if a table is
vertically fragmented by separating certain columns into separate tables, the primary key of the
original table can be used to join the fragments back together to reconstruct the original table. In the
case of Health is Wealth hospital. tables were fragmented and separated into smaller tables based on
different criteria, such as patient ID, medication name, staff ID, etc. To reconstruct the global
relations, the primary keys of the fragments are used to join the tables back together and form the
original tables. This allows the hospital management to have a clear view of the entire database,
instead of a fragmented view.




Conclusion

In conclusion, this report has outlined solutions for performance tuning and distributed database
design for the Accident and Emergency department at Health is Wealth Hospital. The proposed
solutions include the implementation of primary and secondary indexes to improve the speed of data
queries, and a fragmentation schema to improve the efficiency and scalability of the system. The
proposed fragmentation schema includes horizontal fragmentation of the patient table, vertical
fragmentation of the shift table, mixed fragmentation of the medication table, and derived
fragmentation of the staff table. Additionally, the report has explained how the global relations can be
reconstructed by joining the fragments back together using the shared primary keys, allowing the
hospital management to have a clear view of the entire database. Overall, these solutions will greatly
enhance the performance and functionality of the database for the Accident and Emergency
department at Health is Wealth Hospital.
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GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS
Instructor
Hi Jack,

/100

You got 68% which is good however
there are few areas that needs improvement as
listed below:

—_

I would recommend you to start attempting your
questions as

soon as its released. You have missed the sections
pertaining to ERD and

validation for the given context completely.

2.

Ensure that the report

is detailed and specific. Always include the screen
dumps as your practical

work including the modifications you suggest for
secondary indexing and

fragmentation.

3. The steps showing the normalization process
upto the 3NF could

have been a good justification for the created
tables.

I hope you will
find these comments useful.

Should you have any
guestions let me know

All the Best

Regards

Divya
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