
 

ANTIBIOTICS DATABANK 
Final Project Report 

 

  

PROJECT STUDENT: JAMES ASHWORTH 

SUPERVISORS: GEOFF WEBB, JIANGNING SONG 

 

OCTOBER 24, 2014 
FACULTY OF IT, MONASH UNIVERSITY 



James Ashworth Antibiotics Databank FIT1016-FIT2044-S2-2014 

1 
 

Abstract 
Over ten weeks I have worked to implement an antibiotics databank, with methods of viewing, 

collating and entering data. At the end of the project, the infrastructure is complete, with a database 

schema that, while probably not even close to final, is serviceable for the current iteration. In addition, 

PHP-generated html gives a web-based interface to retrieve data, and there is an interface for direct 

data-entry under development. Contained within is a detailed breakdown of each section, and 

appendices containing technical information and visual proof of the progress made.  
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Introduction 

With the rise of antibiotic resistance, there is ever increasing demand for tools to 

assist antibiotics research.  We are building the Antibiotics Databank, the first 

ever systematic collection of antibiotics research evidence.  As a first step we will 

create a database of research evidence about combination antibiotics.  This 

project will develop the necessary database and supporting tools to enable 

researchers to enter evidence into the database and perform useful queries of it. 

This is the introduction given to the project when I first embarked upon it, and it seems only 

reasonable to include it here as an introduction. Over ten weeks, I have aimed to fulfill the 

requirements laid upon me by this one paragraph, and while I do not feel like the time given was long 

enough (and I believe it was understood that I would not be expected to have a finished piece in the 

time available), I am very satisfied with what I have achieved. 

This report serves as a documentation of the progress I have made, and a summary of the state of the 

project after ten weeks.  
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Database Schema 
The initial step in designing the system was to decide on the infrastructure hosting the database itself. 

After consultation with others, and with the almighty Google, the easiest system to integrate into a 

web-host seemed to be a MySQL Server. This also highlights the need for a web-host; fortunately, a 

friend of mine has a private server that he was able to lend me control of for the duration of the 

project.  

Once the server was set up, running Linux, Apache Web Services, MySQL Server and PHP (a LAMP 

configuration), the next task was to determine the organizational structure for the data. Once the links 

between datasets has been determined, it can be used to inform the structure of the interface to 

follow the same logical lines. By this point in the project, there are 24 tables within the database, 

which can be placed under five categories: antibiotics; classes; combinations; studies; and the rest 

(aka miscellanea, for tables with subsidiary information). There is one table to link between 

combinations and antibiotics which falls under both, but all other tables are distinct. Below is a list of 

tables, with a brief overview of their function and/or contents separated by category. 

See Appendix 1 for the full schema. 

 

 

Antibiotics 
The data for each antibiotic was taken from http://en.wikipedia.org/wiki/List_of_antibiotics, with 

additional information harvested from individual Wikipedia articles for each antibiotic. 

 

antibiotics 
Contains the information for a single antibiotic, along with a link to the class. 

antibiotic_atc_codes 
A many-to-one relationship of Anatomical Therapeutic Chemical (ATC) codes to antibiotics, as defined 

by the World Health Organisation Collaborating Centre for Drug Statistics Methodology (WHOCC). 

antibiotic_brand_names 
A many-to-one relationship of brand names to antibiotics. 

combination_antibiotic_link 
A many-to-many link table of antibiotics to combinations in which they are constituent, along with the 

proportions of each antibiotic in each combination. This table links to the combination table. 

common_use_antibiotic_link 
A many-to-many link of common uses to antibiotics. This table links to the common_uses table. 

mechanism_antibiotic_link 
A many-to-one link of mechanisms to antibiotics. This table links to the mechanisms table. 

side_effect_antibiotic_link 
A many-to-many link of side effects to antibiotics, and the likelihood of them occurring. This table links 

to the side_effects and likelihood tables. 

  

http://en.wikipedia.org/wiki/List_of_antibiotics
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Classes 
The data for each class was taken from the same Wikipedia article as antibiotics, with judgment being 

used to determine which values for common uses, mechanisms, and side effects should be entered as 

default for the class. 

 

classes 
Contains the names of the various classes of antibiotics. 

common_use_class_link 
A many-to-many link of common uses to classes, for use in pre-populating new antibiotic records. This 

table links to the common_uses table. 

mechanism_class_link  
A many-to-many link of mechanisms to classes, for use in pre-populating new antibiotic records. This 

table links to the mechanisms table. 

side_effect_class_link  
A many-to-many link of side effects to classes, for use in pre-populating new antibiotic records, and 

the likelihood of them occurring. This table links to the side_effects and likelihood tables. 

 

 

Combinations 
The data for this section is considerably more sparse, and is expected to be the major area for further 

data input. The data at this time consists of the few combinations included in Wikipedia’s list of 

antibiotics. 

 

combinations 
Contains the names of the various combinations of antibiotics. 

combination_antibiotic_link 
See combination_antibiotic_link under Antibiotics. 

combination_brand_names  
A many-to-one relationship of brand names to combinations. 

combination_treatment_link 
A many-to-many relationship of combinations to treatments. This table links to the treatments table. 
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Studies 
At time of writing, one study had been (partially) entered into the database. The study (provided by 

Jiangning Song) is used primarily here as a placeholder to allow viewing of the screens. The schema 

for this section should not be considered final. See Further Work for more information. 

 

study 
Contains the name of the study, a link to the ID of the combination or antibiotic on which the study 

was performed, a marker to indicate whether it was a combination or pure antibiotic subject, and a 

link to the PubMed ID of the study itself. 

isolates 
A many-to-one relationship of the sources of culture on which the study was performed. Contains a 

link to the species being studied for each source. 

 

 

Miscellanea 
This section groups the remaining tables that contain subsidiary information. 

 

common_uses 
Contains a list of maladies and ailments that one might wish to treat with antibiotics, to be linked to 

antibiotics and classes thereof. 

likelihood 
Contains a list of both general and specific rates of occurrence (e.g. common, uncommon, when mixed 

with alcohol, etc.), to be linked with side effects and then to antibiotics and classes. 

mechanisms 
Contains a list of processes that any given antibiotic or class of antibiotic may either inhibit or promote, 

in order to give treatment. These are to be linked to antibiotics and classes. 

side_effects 
Contains a list of possible side effects (e.g. nausea, headaches, etc.) to be paired with a likelihood and 

linked to antibiotics and classes. 

species 
Contains a list of bacterial species for use by the isolates table. 

time_kill_series 
A many-to-one relationship of time-kill kinetic data to each isolate, including the concentration used. 

treatments 
Contains a list of treatments, for use by the combinations table. 

urls 
A system table, used to maintain the hyperlinks to external sites. Should a website change its url 

format, this table can be used to update the databank without having to change hardcoded values.  
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Databank Viewing 
Once the structure of the database had been determined to a reasonable degree (fully in the 

knowledge that it would require extension and revision), it was time to begin the task of designing and 

implementing the end-user interaction. My initial idea was to replicate the look and feel of a manila 

folder, with information represented in tabs and sub-tabs. As such, I sketched the mock-ups seen in 

Appendix 2, and took them to Dr. Song for approval. After some discussion, and some minor 

modifications, the process of converting them into working web pages could begin. 

The pages themselves are presented to the user as pure html, but are generated by PHP scripts 

running on the server, which generate the html from assembling pre-prepared and dynamically 

created sections. Each category of page (antibiotics, classes, combinations, and studies) has a set of 

common functions to create interior tab rows, which fall back to a generalised common set of routines 

to do the page header and footer, the top tab row, general headers and sub-headers, etc. 

Data is retrieved through tailored SQL statements, and (for the directories) iterated through in three 

columns or (for the info pages) iterated through to find the record to allow for finding the previous 

and next records as well to generate the navigation links. 

Every page is almost entirely composed of a single table, with 9 columns. Turning borders on and off 

depending on the location of each cell allows us to hide the true nature of the table, while still allowing 

for consistent positioning of elements by placing them in specific columns (or sets of columns, by 

merging adjacent cells). 

Each directory page is a single ‘pane’, subdivided (if necessary) by headers. Each info page has a 

navigation section, a header and a sub-header, followed by a tab bar for this category. Each tab is 

technically a separate page, although the top pane remains the same. The lower pane changes 

depending on the selected tab. 

All pages in the viewing section are styled by the same CSS (cascading style-sheets), to give a consistent 

look across the databank. The primary colour is yellow (specifically #FFFFBB, so a fairly pale yellow), 

with even paler yellow being used for unselected tabs. The classes in the style sheet allow for fine 

adjustment of alignment and look of any given element in the table (including, but not limited to: text 

alignment, bold, italics, size and font, left and right borders and background colour). 

Screenshots of all screens at the present time can be seen in Appendix 3. 
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Databank Editing 
There is currently only one way to edit the database, with a more user-friendly way in mid-

development at time of writing. 

Direct database access is available through the phpMyAdmin database administration. This interface 

allows the greatest control over the database contents, but is not greatly intuitive, due to its 

dependence on remembering IDs between editing different tables. 

The method currently in development utilises the links between data to allow in situ selection of 

values through drop downs. PHP post requests will then be used to parse and edit / insert / delete the 

appropriate records. Currently, the interface is mostly complete, with the backend logic laid out but 

not implemented. 

Both methods of editing the database can be seen in Appendix 4. 
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Conclusions 

Progress 
In 10 weeks, this project has gone from an idea to a mostly-realised usable system. A database has 

been implemented, a full web structure is now in place, and the editing system is coming together 

nicely. Progress was initially rapid, but in the last few weeks, a glut of assignments caused a regrettable 

slow down, leading to a fair amount of elements that would have been nice to have, being unfinished. 

That being said, the structure lends itself to extensibility. With a full comment sweep, it should be 

entirely feasible for the project to be picked up by someone with a decent understanding of databases, 

PHP and html. 

Learning Outcomes 
At the beginning of this project, I had a suitable understanding of html syntax, CSS, and Unix systems. 

At this point, I now have a much better understanding of html and CSS, along with more experience. I 

am now confident in writing PHP, I understand Apache web services a little more, and I have had a 

little more practice in administration of databases (although this has been a skill of mine through my 

employment for the last four years). I also have had more practice in formal report writing. 

Reflections 
This project has been very enjoyable, and useful in terms of skill development. I have developed a 

system I am proud to call my own, and intend to add it to my portfolio of projects for future employers. 
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Further Work 
While a lot of progress has been made with the databank thus far, there remains a lot of work to be 

done.  

Data 
While the antibiotics and class information are well populated, the combinations and studies pages 

are virtually blank. A concerted effort will be required to input data to a point where the databank is 

usable. 

The database will need to continue being revised, as new requirements are identified. In particular, 

the tables relating to the study section are almost certainly over simplistic, and will need to be 

extended as more data classifications are differentiated. 

The common uses and mechanisms tables are currently blank, awaiting the simplification of data from 

Wikipedia into keywords that can be allocated independently, rather than dense paragraphs of text 

unique to any given antibiotic. This will require input from someone with expertise in the field. 

Basic Functionality 
The studies pages are woefully incomplete, due to insufficient time and prioritisation of basic editing 

infrastructure. The decision was made to lay the groundwork for the editing page (which uses a very 

different logic set and layout to any other page) rather than implement the studies page which, at its 

heart, is very similar to the pages already in place for antibiotics, classes, and combinations. 

The editing section itself is also incomplete, and will require a significant amount of effort to complete. 

Basic functionality can be achieved by following the structure in place and implementing the backend, 

but it would be much more user-friendly if some JavaScript or similar could be implemented to 

increase the flexibility of the input system. 

There are also sections that are incomplete due to insufficient experience on my part with the field to 

identify critical information. User feedback will be critical in identifying missing fields and information. 

Finally, it would be useful to implement a panel for statistics, to report on the data bank as a whole, 

but this is very much a bonus, as opposed to necessary functionality. 

Aesthetics 
In terms of display, there remains something to be desired in terms of aesthetic appeal. Currently 

fields are laid out in a functional way, but, due to unfamiliarity with the base material, they have not 

been organised to place more important information in a more visible location. Again, once a would-

be user has had a chance to investigate the system, there should be sufficient feedback to commence 

reorganisation. 

The CSS currently is rather basic, and could probably benefit from some sparkly bits to improve the 

overall look of the site, and possibly bring it more in line with Monash style guides. 

Infrastructure 
The current hosting system is untenable – a permanent home needs to be found for the databank on 

a suitable server. This will require a full backup of the database and all PHP files, followed by a curated 

migration to its new host. 
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Appendices 

Appendix 1: Full Database Schema 
antibiotics 

Column Type  

ID int(11)  

NAME varchar(60)  

CLASS_ID int(11)  

CHEMSPIDER_ID varchar(60)  

CAS_NUMBER varchar(60)  

PUBCHEM_ID varchar(60)  

IUPHAR varchar(60)  

DRUGBANK_ID varchar(60)  

UNII varchar(60)  

KEGG varchar(60)  

CHEBI varchar(60)  

CHEMBL varchar(60)  

FORMULA varchar(60)  

MOLECULAR_MASS float  

   

Keyname 
 

Column Unique 

ID ID Yes 

NAME 
NAME 

Yes 
ID 

CLASS_ID 
CLASS_ID 

Yes 
ID 

   

antibiotic_atc_codes 

Column Type  

ID int(11)  

ANTIBIOTIC_ID int(11)  

CODE varchar(60)  

   

Keyname 
 

Column Unique 

ID ID Yes 

ANTIBIOTIC_ID 
ANTIBIOTIC_ID 

Yes 
ID 

   

antibiotic_brand_names 

Column Type  

ID int(11)  

ANTIBIOTIC_ID int(11)  

NAME varchar(60)  

DISCONTINUED tinyint(1)  

   

Keyname 
 

Column Unique 
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ID ID Yes 

ANTIBIOTIC_ID 
ANTIBIOTIC_ID 

Yes 
ID 

   

classes 

Column Type  

ID int(11)  

NAME varchar(60)  

   

Keyname 
 

Column Unique 

ID ID Yes 

NAME NAME No 

   

combinations 

Column Type  

ID int(11)  

NAME varchar(150)  

   

Keyname 
 

Column Unique 

ID ID Yes 

NAME 
NAME 

Yes 
ID 

   

combination_antibiotic_link 

Column Type  

ID int(11)  

COMBINATION_ID int(11)  

ANTIBIOTIC_ID int(11)  

PROPORTION float  

   

Keyname 
 

Column Unique 

ID ID Yes 

COMBINATION_ID + 
ANTIBIOTIC_ID 

COMBINATION_ID 

Yes ANTIBIOTIC_ID 

ID 

ANTIBIOTIC_ID + 
COMBINATION_ID 

ANTIBIOTIC_ID 

Yes COMBINATION_ID 

ID 

   

combination_brand_names 

Column Type  

ID int(11)  

COMBINATION_ID int(11)  

NAME varchar(60)  

   

Keyname 
 

Column Unique 
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ID ID Yes 

COMBINATION_ID 
COMBINATION_ID 

Yes 
ID 

   

combination_treatment_link 

Column Type  

ID int(11)  

COMBINATION_ID int(11)  

TREATMENT_ID int(11)  

   

Keyname 
 

Column Unique 

ID ID Yes 

COMBINATION_ID + 
TREATMENT_ID 

COMBINATION_ID 

Yes TREATMENT_ID 

ID 

TREATMENT_ID + 
COMBINATION_ID 

TREATMENT_ID 

Yes COMBINATION_ID 

ID 

   

common_uses 

Column Type  

ID int(11)  

TEXT varchar(100)  

   

Keyname 
 

Column Unique 

ID ID Yes 

   

common_use_antibiotic_link 

Column Type  

ID int(11)  

ANTIBIOTIC_ID int(11)  

COMMON_USE_ID int(11)  

   

Keyname 
 

Column Unique 

ID ID Yes 

ANTIBIOTIC_ID + 
COMMON_USE_ID 

ANTIBIOTIC_ID 

Yes COMMON_USE_ID 

ID 

COMMON_USE_ID + 
ANTIBIOTIC_ID 

COMMON_USE_ID 

Yes ANTIBIOTIC_ID 

ID 

   

common_use_class_link 

Column Type  

ID int(11)  

CLASS_ID int(11)  
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COMMON_USE_ID int(11)  

   

Keyname 
 

Column Unique 

ID ID Yes 

CLASS_ID + 
COMMON_USE_ID 

CLASS_ID 

Yes COMMON_USE_ID 

ID 

COMMON_USE_ID + 
CLASS_ID 

COMMON_USE_ID 

Yes CLASS_ID 

ID 

   

isolates 

Column Type  

ID int(11)  

STUDY_ID int(11)  

SPECIES_ID int(11)  

SOURCE varchar(100)  

   

Keyname 
 

Column Unique 

ID ID Yes 

STUDY_ID + SPECIES_ID 

STUDY_ID 

Yes SPECIES_ID 

ID 

SPECIES_ID + STUDY_ID 

SPECIES_ID 

Yes STUDY_ID 

ID 

   

likelihood 

Column Type  

ID int(11)  

NAME varchar(30)  

   

Keyname 
 

Column Unique 

ID ID Yes 

   

mechanisms 

Column Type  

ID int(11)  

TEXT varchar(100)  

   

Keyname 
 

Column Unique 

ID ID Yes 

   

mechanism_antibiotic_link 

Column Type  

ID int(11)  
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ANTIBIOTIC_ID int(11)  

MECHANISM_ID int(11)  

   

Keyname 
 

Column Unique 

ID ID Yes 

ANTIBIOTIC_ID + 
MECHANISM_ID 

ANTIBIOTIC_ID 

Yes MECHANISM_ID 

ID 

MECHANISM_ID + 
ANTIBIOTIC_ID 

MECHANISM_ID 

Yes ANTIBIOTIC_ID 

ID 

   

mechanism_class_link 

Column Type  

ID int(11)  

CLASS_ID int(11)  

MECHANISM_ID int(11)  

   

Keyname 
 

Column Unique 

ID ID Yes 

CLASS_ID + MECHANISM_ID 

CLASS_ID 

Yes MECHANISM_ID 

ID 

MECHANISM_ID + CLASS_ID 

MECHANISM_ID 

Yes 
CLASS_ID 

ID 

   

side_effects 

Column Type  

ID int(11)  

TEXT text  

   

Keyname 
 

Column Unique 

ID ID Yes 

   

side_effect_antibiotic_link 

Column Type  

ID int(11)  

ANTIBIOTIC_ID int(11)  

SIDE_EFFECT_ID int(11)  

LIKELIHOOD_ID int(11)  

   

Keyname 
 

Column Unique 

ID ID Yes 

ANTIBIOTIC_ID Yes 
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ANTIBIOTIC_ID + 
SIDE_EFFECT_ID 

SIDE_EFFECT_ID 

ID 

SIDE_EFFECT_ID + 
ANTIBIOTIC_ID 

SIDE_EFFECT_ID 

Yes ANTIBIOTIC_ID 

ID 

   

side_effect_class_link 

Column Type  

ID int(11)  

CLASS_ID int(11)  

SIDE_EFFECT_ID int(11)  

LIKELIHOOD_ID int(11)  

   

Keyname 
 

Column Unique 

ID ID Yes 

CLASS_ID + SIDE_EFFECT_ID 

CLASS_ID 

Yes SIDE_EFFECT_ID 

ID 

SIDE_EFFECT_ID + CLASS_ID 

SIDE_EFFECT_ID 

Yes CLASS_ID 

ID 

   

species 

Column Type  

ID int(11)  

NAME varchar(60)  

   

Keyname 
 

Column Unique 

ID ID Yes 

   

study 

Column Type  

ID int(11)  

ENTITY_ID int(11)  

ENTITY_TYPE varchar(1)  

PUBMED_ID int(11)  

NAME varchar(100)  

   

Keyname 
 

Column Unique 

ID ID Yes 

NAME 
NAME 

Yes 
ID 

ENTITY_ID + NAME 

ENTITY_ID 

Yes NAME 

ID 
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time_kill_series 

Column Type  

ID int(11)  

ISOLATE_ID int(11)  

FIC double  

TIME_MIN int(11)  

CONCENTRATION double  

   

Keyname 
 

Column Unique 

ID ID Yes 

ISOLATE_ID + FIC + 
CONCENTRATION + 
TIME_MIN 

ISOLATE_ID 

Yes 

FIC 

CONCENTRATION 

TIME_MIN 

ID 

   

treatments 

Column Type  

ID int(11)  

NAME varchar(60)  

   

Keyname 
 

Column Unique 

ID ID Yes 

   

urls 

Column Type  

CHEMSPIDER_IMAGE_START varchar(100)  

CHEMSPIDER_IMAGE_END varchar(100)  

CAS_NUMBER_START varchar(100)  

CAS_NUMBER_END varchar(100)  

PUBCHEM_ID_START varchar(100)  

PUBCHEM_ID_END varchar(100)  

DRUGBANK_ID_START varchar(100)  

DRUGBANK_ID_END varchar(100)  

KEGG_START varchar(100)  

KEGG_END varchar(100)  

UNII_START varchar(100)  

UNII_END varchar(100)  

CHEBI_START varchar(100)  

CHEBI_END varchar(100)  

CHEMBL_START varchar(100)  

CHEMBL_END varchar(100)  

IUPHAR_START varchar(100)  

IUPHAR_END varchar(100)  

ATC_START varchar(100)  

ATC_END varchar(100)  
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WIKIPEDIA_START varchar(100)  

WIKIPEDIA_END varchar(100)  

CHEMSPIDER_ID_START varchar(100)  

CHEMSPIDER_ID_END varchar(100)  

PUBMED_ID_START varchar(100)  

PUBMED_ID_END varchar(100)  
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Appendix 2: Initial Sketches 
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Appendix 3: Screenshots of Databank Viewing Screens 
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Appendix 4: Screenshots of Databank Editing Screens 
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