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Project abstract:
Agent-Based Models (ABM) are dynamic computational models that utilize autonomous agents capable of interacting with other agents
and adapting to novel situations within the simulations they occupy. ABM have been used in numerous research fields ranging from
Chemistry and Epidemiology to Economics and Archaeology. ABM take a bottom-up approach to modelling. This makes them the
accepted approach to modelling emergent behaviour, that is, the observed macro-behaviours of a system that result from the micro-
behaviours of the agents themselves. This is of particular interest to those in the field of Archaeology whereby ABM allow archaeologists
to study the emergence of complex social phenomena through the lens of individual behaviours and interactions not typically observable
in the archaeological record. However, ABM are by no means perfect. This is especially true when it pertains to modelling adaptability, a
fundamentally human trait not evident in most ABM. Machine Learning (ML) has been proposed as a potential solution to this problem.
However, a sufficiently complex and adversarial environment is needed in order to investigate this proposal. Ancient Egypt is one of the
most iconic ancient civilizations, its rapid cultural revolution from egalitarian nomad societies at the start of the Neolithic to an
authoritarian agrarian society at the end of the Predynastic period is shrouded in mystery. Desertification at the start of the Neolithic
period and the presence of Nile floodplain are theorized to be key natural factors that facilitated this process. These factors in tandem
with the complex cultural changes during the Predynastic period make for a suitable environment upon which we may investigate the
efficacy of ML as adaptive mechanisms. In short, it is through the utilization of Predynastic Egypt as a contextual backdrop that we seek
to determine whether ML techniques (specifically Genetic and Cultural Algorithms for generational adaptation and Q-Learning for
individual adaptation) can be used to introduce adaptive agent decision making into an ABM and, if so, compare it to traditional rule-based
ABM both in terms of their development process and with regards to the results they produce.
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Using Machine Learning as Adaptive Mechanisms for Agent-Based Models Simulating Complex Social
Phenomena - Student Outline DMP

1. General guidelines

PURPOSE OF THIS TEMPLATE - The purpose of the Outline DMP is to indicate your initial plans for how your data will be collected, shared and stored, and to give you a chance to think about these
data-focused aspects of the research process. As your begin doing your research, your data process may change, and it is perfectly acceptable to change your data management plan to
accommodate the changes in your research process. Indicate below that you understand the purpose of completing this Outline DMP template.

I understand the Outline DMP template is a projection of my anticipated data management planning requirements and should be updated as my project develops.

2. Authors and supervisors

PROJECT NAME - Replicate the title of your project, dissertation or thesis exactly as it appears in your proposal document.

Using Machine Learning as Adaptive Mechanisms for Agent-Based Models Simulating Complex Social Phenomena

PERSONAL DETAILS - Indicate the name(s) and student number(s) of the student(s) who will be involved in this project, dissertation or thesis.

Brandon Gower-Winter (GWRBRA001)

SUPERVISOR(S) DETAILS - Indicate who will supervise this project, dissertation or thesis. If you do not yet have a supervisor, leave this section blank.

Dr. Geoff Nitschke

3. Data Collection/Generation

COLLECTION OF ORIGINAL DATA - Indicate whether or not you intend to gather/produce original data for your study, and provide a brief description of the kind of data you think you will collect. If
you are unsure at this time, indicate what you think you are most likely to collect.  If you are not intending to gather or collect your own data, declare that here.

I intend to collect original data (described below).

This project will collect Quantitative data in serveral different forms listed below:
Model-Input Data: The models in the project must initialized using JSON files. The JSON files contain all the necessary data as well as initial values of a multitude of the model's customizable
properties. The average file size of any given JSON depends on the type of Agent that is being modelled but, it varies from 20-30KB. Additionally, a soil-mask and river-mask are created using the
heightmapper tool mentioned in the next section.
Transient Model Generated Data: For data collection purposes, 'snapshots' are the environment are captured at every x iterations (Where x is a customizable int parameter > 0). These snapshots
are divded into three separate sub-categories: Environment, Agent and Settlement snapshots. The Agent and Settlement Snapshots are JSON files containing all of the agent / settlment's
properties at a given iteration. A settlement's propeties are either the sum or average of the equivalent properties in all agents occupying said settlement (ie: Settlement s.wealth = sum(h.wealth
for all h in Households occupying s)). Environment snapshots are csv files containing all of the values of each cell in the environment. A cell is equivalent to a 2D coordinate on a map that contains
some number of data layers (eg: Vegetation, SoilMoisture).
A log file can also be generated for each simulation run. It is a plain text file with a .log extension. It records all of the events that occur during a simulation run. 
The aforementioned data is considered transient because it is deleted once it has been processed (See below). The size of these files can vary greatly as the they are affected by the size of the
map used, the length of the simulation, the frequency at which snapshots are recorded, as well as the number of initial agents. For example: a 150x250 map initialized with 50 agents that runs for
1000 iterations with snapshtos recorded every iteration will generate ~5GB of data. 
Extracted and Composite Data: Given that storing all of a model's generated data is unfeasible (as well as unnecessary), a python script called extract_and_compose_simulation.py will be used to
extract useful data, create composite data properties (if needed) and plot said data using matplotlib.
The plotted extracted and composite data will be no larger than 100MB.

USE OF EXISTING DATA - Indicate if you intend to re-use existing data, either from online searches or from datasets provided by your supervisor, lab, or funder. If you are not intending to re-use
existing data, declare that here.

I intend to reuse existing data in my study (described below).

I intend to use heightmaps generated by the following website: https://tangrams.github.io/heightmapper/
as well as several datapoints that will serve as input parameters to my model as referenced in my dissertation (Eg: start_flood_height, yrs_per_move). 

DATA SHARING - Indicate whether or not you are intending to publish your research data. If you are, indicate where you are intending to publish your data and under what licensing conditions, such
as Creative Commons. If you are not intending to publish your data, provide reasons and reference the appropriate ethical considerations, commercial applications/patenting ambition, or data re-
use agreements that prevent you from publishing your data.

I intend to share my data (details below).

The framework (ECAgent), the Model, and all input parameters (decoders) will be made available under The MIT Liecense. The generated / transient data will not be kept but can be recreated using
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the provided decoder manifest made available on github.

4. Data Storage

ANTICIPATED DATASET SIZE - Indicate the estimated size of your completed dataset, and indicate whether or not you will need to access additional data storage facilities. If such storage is not
provided by your unit or department, you may need to factor in the cost of purchasing additional storage space.

20GB or less

The implementation of the project is anticipated to be less than 20GB. No access to special storage facilities are required.

DATA BACKUPS - Indicate how you plan to ensure your data is secure and retrievable in case of errors or hardware failure. Describe what procedures you will put in place to back-up copies of your
data and where they will be stored.

I intend to backup my data using a commercial service provider.

All code produced in this project (the framework, model and decoder files) will be stored on Github following git best practices.

5. Data Centre(s)/Repositories

DATA CENTRES/REPOSITORIES - Once your project, dissertation or thesis is complete, it is advisable to curate and archive your completed dataset with an established data centre or repository.
Note that you should archive your data even if you are not intending to publish it. Check with your supervisor or funder if you are required to deposit your data in a specific repository, or declare that
you will deposit the data in ZivaHub (see the Guidance section).

At the end of my study, I will deposit my data on a subject or disciplinary repository (details below).

All code produced in this project (the framework, model and decoder files) will be made available on Github.

METADATA - Metadata is descriptive information that others will need to make sense of your dataset. Metadata includes things like study descriptions or abstracts, study instruments (sample
collection schedules, codebooks for variables, survey instruments, etc.), subject codes, and keywords. Indicate what metadata will accompany your curated dataset.

The entire project will be accompanied by a README markdown file that describes the entire project. This includes installation, execution, data-collection as well as data processing. 
A separate markdown file called DATA_DESCRIPTION will describe each of the input and output variables of the project and will be linked directly from the README file.

6. Budget

BUDGET - Indicate any costs specifically relating to the management and curation of your data, such as purchasing additional storage space, digitisation of physical media, data storage or curation
charges, and data audits. Most student research will be able to make use of free options provided by UCT and will not have to budget for data costs.

I do not anticipate any data costs as my data is less than 10GB, and I will be using a storage system provided by UCT (UCT GoogleDrive, UCT OneDrive, Netstorage, ZivaHub, etc.) to curate
my data.

Github does have any fees for a project of this size.
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