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ABSTRACT
The Open Data Kit (ODK) is a free, open-source toolkit that enables businesses to create
information services tailored to certain applications for usage in environments with limited
resources. One of the best data gathering tools is ODK, which is used by a wide range of
organisations in several nations. This document describes how we recently redesigned the ODK
system architecture in response to feedback from users and developers. To make
customizations simpler for people with little programming experience, the design principles
for ODK specifically emphasise the following: 1. Prefer runtime languages over compile-time
languages; 2. Implement fundamental data structures as single rows in a table of data; 3. Store
that data in a database accessible across applications and client devices; and 4. Increase the
diversity of input types by enabling new data input methods from sensors.
We highlight how these ideas have influenced the development of numerous new tools that
attempt to enhance the toolkit, broaden its scope of uses, and make it more individualised for
users as well as the improvement of the current ODK products.
Keywords: A large Data collection Smart Phone (Android phone) Software Technology. Data
collection - Mobile data, Mobile device - Open Data Kit - ODK - ODK 2 - ODK-X - Tool -
Architecture, smartphones, mobile databases, spreadsheets, data tables, Bar Code.

1. INTRODUCTION
The preferred platform for implementing data collecting and information services in the

developing world is swiftly evolving smart android phones. Due to their portability, improved
independence from the power infrastructure, ability to connect to the internet through cellular
networks, and reasonably easy user interfaces enabling well-targeted applications for many
areas, they have swiftly surpassed desktop and laptop computers. In effect, poor nations are
employing smartphones and tablets to complete jobs that were previously carried out on larger
computers rather than the desktop and laptop phases of computing growth. In line with this
growth, cloud services give several businesses the flexibility to quickly rent data storage space
and expand hosting capabilities as necessary, locally, or globally. When we started the Open
Data Kit (ODK) project at the University of Washington, we were aware of two trends: 1)
competent client devices with sophisticated user interfaces and 2) cloud-based scalable data
gathering, computation, and visualisation services.

By developing ODK, we want to provide organisations with constrained financial and technical
resources with a modular, evolvable toolset for developing data collecting and dissemination
services. We selected Android as our development platform because of its adaptable inter-
process communication techniques, which allowed us to use pre-existing apps for functions
like taking photos, scanning barcodes, and locating our location without having to create them
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from scratch. This sped up development. The full set of modular tools is referred to as ODK.
Each of the three main tools in the ODK suite—Build, Collect, and Aggregate—has been given
a name that reflects what it does.

DESIGN OF ODK

The development and growth of ODK are based on four fundamental design concepts, which
we are implementing across all of the tools (although they do not precisely equate 1-to-1 with
the four areas of refinement stated at the beginning of Section 2): 1. UI components should,
where feasible, be created using a runtime language rather than a compile time language to
make adjustments simpler for users with basic programming knowledge. Data should be stored
in a database that can be shared across devices and easily extracted to a variety of common
data formats; 2. the basic data structures should be easily expressible in a single row; 3. nested
structures should be avoided when data is in the display, transmission, or storage states; and 4.
new sensors, data input methods, and data types should be simple to incorporate into the data
collection pipeline by people with limited technical experience.

How the ODK Cyvcle Operates: -

Server

@

Form Phone Computer Data analysis

Data Management on Mobile Devices

Logistics management, public health, and environmental monitoring are just a few applications
that rely on previously gathered data. These apps frequently demand that users return and refer
to previously obtained data to confirm and modify needs. Revision of data from the previously
completed surveys was not supported, though, under the previous ODK design. To fill out new
surveys, more and more people want to be able to use all their responses from earlier ones (e.g.,
not re-entering patient demographics for a follow-up visit when that data was already collected
in the original registration form).

Improved Input Methods

ODK reduces the vast manual data transcription from sensors into surveys by making it
possible to attach external sensors to mobile devices. By hiding complexities, including
managing communication channels and sensor state and data buffering and threading, sensors
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framework simplifies the code needed to access a sensor management of communication
channels and sensor state as well as data buffering and threading. The sensors framework
simplifies the code needed to access a sensor. In addition to accepting and processing input
from different sensors, the continued use of paper forms for data collection in resource-
constrained environments made it significant that we facilitate efficient data entry from paper
forms. Many paper forms used by organizations for data collection contain a mixture of data
types, including handwritten text, numbers, checkboxes, and multiple-choice answers. While
few data types, such as handwritten text, require a person to transcribe the data manually,
others, like checkboxes or bubbles, can be analysed and interpreted automatically.

Data Management in the Cloud

Users that are less technically skilled face substantial obstacles when trying to take use of cloud
computing. We created Aggregate, an autoconfiguring, ready-to-deploy server, to simplify the
distribution of forms to mobile devices, the retrieval of data from devices, and the storage and
management of data. Aggregate handles collected data, provides interfaces to export the
aggregated data into standard formats (e.g., CSV, KML, JSON), and allows users to publish
data to online services (e.g., Google Spreadsheet or Fusion Tables). Aggregate is a configurable
generic data storage service that runs on a user’s choice of computing platform (cloud-based
or private server). Aggregate is installed to the Google App Engine hosting service that enables
unskilled users and less-capable IT organizations to maintain a highly available and scalable
service. However, many of our users have data locality and security concerns, either because
the data cannot legally leave the country of origin or because the data may contain sensitive
perceptible information or be high-risk or high-value data. For these users, App Engine may
not be suitable. Aggregate can run within a Java web container (e.g., Tomcat) using a MySQL
or PostgreSQL datastore. HTTPS connections between client devices and the server are often
essential for communication security. However, many businesses lack the funds or best
knowledge necessary to put SSL certificates on their servers. We utilise Digest AUTH to offer
user authentication and data security via HTTP interactions, and we encrypt form data using

asymmetric public keys before sending it to the cloud. Asymmetric public-key encryption
enables certain enterprises to continue using the App Engine cloud hosting service despite strict
data security requirements by storing form data in encrypted form on the server. In this
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instance, users download the encrypted data to a computer, where they may then use a private
key and a locally installed programme called ODK Briefcase to decrypt the data.

In ODK 1.0, the communications flow comes from one single direction. The blank forms flow
from the cloud service (Aggregate) to mobile devices, and data from the filled-in forms flows
back to the cloud service and then moves to remote services or towards the file exports.
Collected data can be deleted but is otherwise immutable and provides a store of record. Data
is stored (aggregated) in the cloud, where simple curation and data visualization tools are
provided. Aggregate bridges the gaps between mobile data collection tools and sophisticated
data analysis software. It can derive complex results by providing many forms of data export.

Because connectivity is frequently unpredictable and patchy and because the businesses want
to keep data transmission costs under control, data submission is typically started by the user.
The team created a tool called Submit that controlled the data transfer to make better use of the
potential inconsistent connectivity and to increase data timeliness (both on the mobile device
and while publishing data to the peers). Organizations can establish criteria like data priority,
data relevance, timeframes, and the cost of the transport mediums with submit. Submit factors
in the device’s connectivity history and intelligently uses the connectivity available (e.g., SMS,
GPRS/3G, Wi-Fi) to create a priority routing system that improves data timeliness in the
intermittent and expensive connectivity of the developing world. Connectivity history is a
significant factor in routing decisions since there may be certain times of day when the device
is within range of a Wi-Fi base station. Alternatively, depending on the data priority and the
costs of other connectivity options, it may make sense for the data to be stored locally until the
user returns to Wi-Fi connectivity.

FUTURE WORK & CONCLUSION

The original design of ODK assumed that a system administrator would have access to a
computer to initially set up and administer the system, including designing forms and setting
up data storage facilities. However, in many rural environments, computers are rarely available,
which limits the adoption of ODK in these settings. To increase the accessibility of ODK in
rural locations, it is good to create a system that could be entirely set up and administered on a
mobile device. While ODK gives users certain tools for creating information systems for
mobile devices (such as custom inquiry widgets and database architecture using Tables), it does
not eliminate dependency on PCs because users cannot set up their cloud service or create a
device driver. To create a system that can be installed and used on a mobile device, more effort
is needed. The new ODK design concentrates on a core set of capabilities that let users utilise
mobile computing platforms to create more dynamic collaborative information systems in the
field rather than simply using mobile devices as basic input devices. We anticipate that the
software's increased functionality and modifications to its architecture will provide a new set
of research possibilities and difficulties that we intend to investigate.
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