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Executive Summary 

 

DHL Twilight is a cloud application to extend the delivery window for B2C (Business to 

Customer) deliveries during peak times so that shipments, where a failed delivery was 

made, can be re-arranged for a delivery outside of the normal working hours when the 

customer would be expected to be at home.  As an employee working for DHL Express 

Ireland for over 5 years I was able to monitor courier reports, shipment volumes and have 

meetings with DHL Operation managers to understand the business case and 

requirements for the DHL Twilight cloud application.  All reports and meetings with the 

DHL IE Operations management have confirmed year on year increases in deliveries to 

residential addresses (both in absolute terms and as a proportion of total deliveries) during 

peak periods including Black Friday weekend and Christmas.   

DHL Operations provided a report breakdown of the total and percentage average daily  

inbound volume in to DHL Dublin HUB throughout 2017;  

 

 

 

 

As confirmed the daily inbound volume significantly increased during the month of 

November and December, Black Friday/Cyber Monday weekend and Christmas holiday 

season.  It is these peak periods that DHL Twilight is targeting to assist with the same day 

completed shipment delivery rate. 

The DHL Twilight cloud application provides a scalable delivery platform to allow DHL 

employees the opportunity to assist with ad-hoc deliveries during these peak periods whilst 
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maintaining full transparency and traceability for the delivery status and reduce the 

workload on the couriers during peak seasons ensuring that their delivery routes are not 

impacted by having to re-attempt deliveries.  The DHL Twilight cloud application is fully 

scalable across all platforms reducing the requirement for DHL scanners.  This will in turn 

allow for cost savings on courier scanners and expand the network delivery times to fit 

that of the customer.  
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Introduction 

 

The Final Technical Report details the business case and implementation of the cloud 

application, DHL Twilight, that was developed as part of a 4th Year Software Project at the 

National College of Ireland.  The Final Technical Report will outline the background and 

requirements for the cloud application detailing the technical approach that was 

implemented for its delivery.   

 

Background 

I have been working for DHL Express Ireland for over 5 years in their Ecommerce & 

Customer Integration department.  The department is located within the DHL Express 

Dublin HUB facility that is the central distribution centre in Ireland.  Whilst working for 

DHL Express I have had the opportunity to look at the the business from both an internal 

perspective and external customer point of view.  The Ecommerce department encourages 

Intrapreneralship and is always looking for ways to improve business processes and the 

customer experience.  With this in mind I have kept a close eye on trends and areas where 

I believe innovation can improve our services.  I noticed that during peak periods 

throughout the year e.g. Black Friday & Christmas when deliveries significantly increase 

that the demands on the couriers rose and the first time delivery rate was higher.  This can 

be attributed to both the increase of B2C (Business to Customer) deliveries and customers 

not being at home when the courier call resulting in the delivery having to be rearranged 

and a second delivery attempt made.  Often during these busy periods a call would be 

made to all staff to assist with local deliveries  and these ad-hoc deliveries would not have 

the same traceability due to scanners not being available/used therefore completion scans 

would not take place.  This reoccurring situation and loss of full traceability caused by ad-

hoc deliveries is what triggered the idea of the out of hourõs delivery cloud application, 

DHL Express Twilight.  

Currently DHL Express offer timed delivery between the working hours of 9am-5pm with 

advanced delivery windows available at a premium, for example Express Pre 12 ensures a 

delivery will be made by 12pm the following working day.  The lifecycle of a DHL Express 

shipment is fully transparent and traceable by the consignee by tracking their shipment 

using their dedicated AWB (Airway Bill) number.  This AWB number is present on the 

shipment label on the package in the form of a unique 10 digit number and barcode 
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interpretation.  It is this barcode that the courier scans using designated DHL courier 

scanners and selecting the relevant ôcheckpointõ or status of the shipment.  For example 

when a shipment is collected the courier scans the AWB barcode using their DHL scanner 

and selects ôPicked Upõ from the menu option triggering the checkpoint update back in to 

the DHL network that is then visible against the AWB when tracked at www.dhl.ie.  This 

process is replicated at all major events of the shipment journey i.e. ôWith Courierõ & 

ôDeliveredõ.  A shipment is considered complete when it receives the final ôDeliveredõ scan 

at which point the consignee also signs the courier scanner to confirm POD (Proof of 

Delivery) that is also linked to the AWB. 

 

Aims 

The DHL Twilight cloud application provides a scalable delivery platform for ad-hoc 

deliveries to have full tracability for the last leg of the delivery and extend the delivery 

window for B2C deliveries during peak times so that shipments, where a failed delivery 

was made, can be re-arranged for a delivery outside of the normal working hours when the 

customer would be expected to be at home.  This will reduce the workload on our couriers 

during peak seasons ensuring that their delivery routes are not impacted by having to re-

attempt deliveries.   

A brainstorming session was attended with DHL Ecommerce Management during the 

initiation stage of this project to help scope the concept and layout the approach(Appendix 

F, page 101).  The vision for this application is to provide a more flexible and scalable 

solution to the current courier scanners allowing for cost savings and expanding the 

network delivery times to fit that of the customer.   

 

Technologies 

There were a number of applications, programming languages and tools specified within 

this document to develop DHL Twilight hosted on the AWS cloud environment to allow 

full scalability including; 

¶ PHP  - Hypertext Pre-processor 

¶ SQL  - Structured Query Language 

¶ JS  - Java Script 

¶ JQuery  - JavaScript Library 

http://www.dhl.ie/


 10 

¶ HTML  - Hyper Text Mark-up Language 

¶ CSS  - Cascading Style Sheet 

¶ Bootstrap - HTML, CSS & JS Library  

¶ AWS  - Amazon Web Services 

¶ EC2 

¶ RDS (MySQL) 

¶ Route 53 

¶ Cloud9  

¶ GitHUB - Online Repository 

¶ Cloud9  - IDE Development Environment 

¶ Google  - Google Maps Waypoint API 

¶ DCG  - DHL Customer Gateway 

¶ FTP  - File Transfer Protocol 

¶ SFTP  - Secure File Transfer Protocol 

¶ FileZilla - Cross Platform FTP Application 

 

Structure 

DHL Twilight provides a fully functioning cloud application, scalable across all platforms, 

allowing users to; 

 

¶ Register with their DHL staff number 

¶ login with their unique credentials, 

¶ capture the AWB(Airwaybill) tracking number on a label,  

¶ review the destination address,  

¶ view an optimal route planner for their deliveries,  

¶ update the status/checkpoint of each shipment 

¶ assign POD / customer name to an AWB tracking number  

¶ send updated tracking events to the DHL customer gateway (DCG) 

¶ view user shipment history with advanced search filter 

¶ view user profile 
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The DHL Twilight landing page displays an overview of the application and provides users 

the ability to log-in or register.  Once a user is logged in to the cloud application they will 

have full access to all functions and visibility of their shipment history.  The new delivery 

process begins with the user being able to capture the unique AWB(Airwaybill) tracking 

number present on all DHL Express labels, this retireves the shipment details including 

the consignee address.  The application then calculates the optimal route for deliveries 

based on the address details for all shipments captured. The option to update the status of 

each shipment e.g. ôDeliveredõ, ôNot Homeõ is provided including POD(customer Proof 

of Delivery) capture.  The last part of the DHL Twilight shipment delivery cycle allowes 

users to transmit updates to DHL updating the Live Shipment status visible at www.dhl.ie. 

 

 

 

 

 

2.  Capture AWB t racking 

3.  Plot  Route 4.  Update Checkpoint 

1.  Twilight  Courier collects 
shipments from DHL 

Recept ion 

5.  Transmit 
update to  DHL 

http://www.dhl.ie/
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System 

User Requirements definition 

 

The DHL Twilight cloud application has been designed to provide a platform to allow 

registered DHL Express staff/users to complete the shipment delivery process and view 

all completed shipments.  All registered users will be granted access to required 

functionality by registering with their DHL Express staff number as their unique ID to 

provide security and traceability for all users.  The future scope for the application is 

provide a secure log in for administration access to view and monitor user actions.  

   

The DHL Twilight Application provides two different types of user with the Admisitrator 

user in scope for future development; 

 

1. New User   

¶ Unregistered - User does not have a login 

¶ View Home Page ð User has access to view the homepage 

¶ Register Now ð User can register for an account 

 

2. Registered User 

¶ Login  ð The registered user can access user account homepage  

¶ New Shipments ð User can enter in new shipments & retrieve delivery 

address 

¶ Plot Route -  User can view the optimal route plan for open deliveries 

deliveries 

¶ Update Checkpoints ð The user can update checkpoints of pending 

shipments 

¶ Capture Consignee Signature ð User can enter and assign POD / 

customer name to AWB 

¶ Transmit checkpoint ð Transmit AWB checkpoint update to DHL 

¶ View Shipment History ð User can view all completed shipments 

 

3. Administrator User ð Future Scope 
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¶ Login  ð Administrator has access to login to the administration side of the 

site with full privileges. 

¶ View all Shipments ð Administrator can view all shipments that have been 

entered by all users 

¶ View/Edit User Profile  ð Administrator can view & edit all registered users 

profiles.  This option is only available to the administrator to add a layer of 

security.  Only the Administrator can edit user profiles and any user profile 

change requests must go through the Administrator.   

 

The Adiministrator User was originally scoped for the intial development of the DHL 

Twilight cloud application.  All administrator tasks are currently handled by the system 

administrator for this release.  The administrator user was considered surpluss to 

requirements until the application pulls orders directly from the DHL network.  This has 

been marked for future development. 

 

DHL Twilight is targeted at DHL Express employees only to comply with the security and 

integrity that the company requires for shipment courier delivery.  All DHL Express 

employees undergo required training and certification as part of joining the company as 

well as a staff ID that are all required in order to register for the application.  Based on the 

specific demographic that this application is targeted towards internal communication 

including links to the site will be used to provide maximum visibility to the target audience.  

The familiar official DHL colours, branding and functionality are specifically aimed at 

DHL Express employees providing security and clarity on its functionalities.      

 

 

 

Functional Requirements 

 

During the lifecycle of the DHL Twilight cloud application development the initial Project 

Proposal (Appendix F) and Technical Report (Appendix G) outlined the requirements in 

scope to deliver the application.  The Technical Requirments Specification (Appendix G) 

presented at the Mid Point examination detailed that the DHL Twilight cloud appliaction 

use case consist of the following; 
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Use Case 

  

 

Each defined user type detailed above has access to the following functionalities; 

 

New Users 

1. Register Now 

Registered Users 

2. Sign In 

3. Capture Shipment/AWB number 

4. Plot Route 

5. Update Checkpoints 

6. Capture Consignee Signature 
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7. View Shipment History 

Administrators ð Future Scope 

8. Sign In 

9. View all shipments 

10. View/Edit Registered user profiles 

 

Based on these functionalities the below 7 core requirement use cases are defined; 

Requirement 1 ð Register Now 

Description & Priority   

This provides ônew usersõ the ability to register with the application using their unique 

DHL Staff number and gain full access to the ôregistered userõ account landing page and 

functionalities.   

Requirement 2 - Sign In 

Description & Priority  

This is the secondary function providing access to the ôRegisteredô and ôAdministratorõ 

users landing page and specific functionality.  The ôSign Inõ button is located in the centre 

of the main Home Page.  This is listed as a priority 6 requirement. 

Requirement 3 ð Capture New Shipments 

Description & Priority  

Registered users can log new assigned shipments into the cloud application and retrieve 

destination address.  This is a priority 1 function enabling registered users to log new 

shipments and begin the delivery cycle. 

 

Requirement 4 ð Plot Route 

Description & Priority  

This requirement plots the optimal route for all shipments captured and submitted ready 

for delivery.  Based on the receiver address the system calculates the most efficient delivery 

route.  This is listed as a priority 2 requirement. 

Requirement 5 ð Update Checkpoints 

Description & Priority  
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This requirement allows the Registered User to select assigned AWB number and update 

its checkpoint.  Once a shipment has been given a ôDeliveredõ or ôNot Homeõ checkpoint 

the shipment is considered complete.  This is listed as a priority 3 requirement. 

 

Requirement 6 ð Capture Consignee Signature 

Description & Priority  

This requirement allows the registered used to capture the signature of the consignee to 

act as òProof of Deliveryó for the shipment.  The signature captured is then linked to the 

AWB number.  This is listed as a priority 4 requirement. 

 

Requirement 7 ð View Shipment History 

Description & Priority  

This requirement is provides the ôRegisteredõ and ôAdministratorõ users visibility on 

shipments that have been completed.  The Registered user only has privileges to view their 

own completed shipment history whereas the Administrator User can view all completed 

shipments for all users.  This is listed as a priority 5 requirement. 

 

*For a detailed breakdown of each use case please refer to the Mid Point Techical Report (Appendix G, 

pages 123-137). 

 

Core Functional Component ð Optimal Route Planner 

The core functional requirement for the DHL Twilight Cloud Application will be 

designing and implementing the route planner for the couriersõ optimal route for deliveries.  

The application will display the AWB (Airwaybill) / tracking number of each shipment 

and the associated delivery address and calculate what route the courier is to take and 

display these within an embedded map.  Extensive research was undertaken and a number 

of approaches for optimization and search algorithms considered.    Genetic algorithms 

have been devised to tackle complex searches taking a òSurvival of Fittestó Darwinian 

approach to finding the optimal result from ônõ number of possible solutions.  Genetic 

Algorithms look to reduce the size of the search by randomly selecting sections of the 

graph search area and iterating through them until the optimal or òFittestó result is found.  
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One GA considered was the ôAnt Colonyõ optimization (ACO) that bases its iterative 

search through graphs liken to that of an ant colony. (Aco-metaheuristic.org) 

 

Non-Functional Requirements 

 

The non-functional requirements outline the operation rather than behaviour of the 

system.  The non-functional requirements in scope for the DHL Twilight cloud application 

are listed below;   

 

Performance/Response time requirement 

The response and performance times for the DHL Twilight will aim to replicate the 

standard levels deemed acceptable by users.  Although there are not official òindustry 

Standardsó for this matrix the DHL Twilight will target all navigation and feature response 

times of around 0.3 seconds.  This target is driven by projected initial base of 1000 users, 

the approximate number of DHL Express employees in the Dublin area.  DHL Twilight 

will be hosted on the AWS EC2 cloud environment that will manage the 

performance/response times of the cloud application ensuring the resources are available 

to meet the required demand.  This projected response time and number of users will need 

to be constantly monitored to ensure continued performance levels and relevant 

forecasting of usage. 

 

Availability requirement 

DHL Twilight can be accessed 24/7 by all user types.  Although access and availability to 

the site is constant the peak usage periods will be between 17:00 and 23:00 GMT coinciding 

with the delivery window this application is targeting.  Based on the recognised and 

forecasted spike in use of the DHL Twilight application it is important to host the 

application in an environment that can adjust to these demands and keep running costs 

down.  The AWS EC2 cloud environment is targeted at this type of fluctuating usage time 

scaling servers to meet that of the applications demands at any given time.   

 

Recover requirement 

The DHL Twilight cloud application will have all running documents and scripts backed 

up in GitGub.  On release to production the cloud application will be hosted on AWS 
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EC2 along with the SQL database.  All physical and backup servers will be managed and 

maintained by AWS.  In the event of any downtime to a required server the backup server 

will be initiated to ensure continued performance levels and recoverability of all secure 

data.  DHL Twilights core functionality requires for data to be stored and written back to 

the DHL DCG gateway including all AWB numbers, checkpoint updates and PODs.  

Under data protection laws all information collected and used by the DHL Twilight 

application must be kept secure/private and fully recoverable and available to the 

individual on request (Dataprotection.ie)   

  

Robustness requirement 

The DHL Twilight cloud application underwent thorough testing to evaluate its robustness 

including stress testing to ensure that the site remains responsive and provides informative 

error handling messages to identify the root cause of any error encountered.  Any errors 

encountered in the live environment the user will be advised to contact the site 

administrator and quote the error message displayed.    

 

Security requirement 

Security is a primary focus area in designing the DHL Twilight cloud application.  As 

personal data is exchanged between servers it is vital to ensure that all connections and 

transfers are encrypted and secure.  The main data transfer from the AWS live server to 

the DHL DCG gateway containing the AWB number and checkpoint will travel via an 

SFTP link.  All data communications will be encrypted with SSL certs.  The AWS EC2 

cloud environment hosting the application will ensure the security and integrity of the site 

with malicious attempts to access the server side of the application being blocked/denied.   

Another major security concern is the registration of new users.  The DHL Twilight 

application will be released initially to DHL Express employees in the Dublin area only.  

As part of the registration GUI form new users are required to provide their 4 digit DHL 

Express staff number, this staff number acts as a two way verification with all DHL 

Twilight users having to show their DHL Express badge (including staff number) on 

collection of any shipments that will be cross referenced against the database of registered 

users by the Administrator user to confirm identity.  All shipments are logged against the 

registered user staff ID to provide full traceability.  User passwords will be encrypted using 

the md5 hash function.   
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òCloud security at AWS is the highest priority. As an AWS customer, you will benefit from a data center 

and network architecture built to meet the requirements of the most security-sensitive organizations. 

Amazon EC2 works in conjunction with Amazon VPC to provide security and robust networking 

functionality for your compute resources.ó 

(Amazon Web Services) 

  

Reliability requirement 

Another advantage of hosting the DHL Twilight cloud application on AWS EC2 is that 

the management of the server reliability and backup is handled by AWS.  AWS is the leader 

in the Cloud Service provider and has the infrastructure and support to ensure any down 

time of the site is either zero/minimal.  A full end -to-end testing will be carried out within 

a test and live environment to ensure all functionality works as expected with no errors 

and without loops.  The application will also undergo full UAT that will provide reports 

on user errors.  It is vital that the application is fully functioning particularly during the 

peak delivery window, 17:00 ð 23:00 GMT Monday ð Friday.  AWS EC2 environment will 

scale to meet usage demands on the system.      

 

òAmazon EC2 offers a highly reliable environment where replacement instances can be rapidly and 

predictably commissioned. The service runs within Amazonõs proven network infrastructure and data 

centers. The Amazon EC2 Service Level Agreement commitment is 99.95% availability for each 

Amazon EC2 Region.ó (Amazon Web Services) 

 

Maintainability requirement 

To ensure that the DHL Twilight application can be fully maintained and built upon it is 

essential that all code and functionality is captured and documented fully.  All code and 

scripts that are created within the test environment will be fully commented during initial 

development and versions/updates to the application will be stored separately within 

GitHub forks.  GitHub will supply a òlivingó code base environment including full 

comments on code and text on each release/version.  On release to production the DHL 

Twilight application a fully detailed release guide will be created detailing all functionality 

of the application, code/ programming languages used and where to locate each segment.  

This document will be release based with any new update or release of the application 

requiring a new version of this document listing all new updates signed off by all 
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stakeholders.  All support documentation and GitHub repositories will be available to all 

support staff and current and future developers.      

 

Portability requirement 

The DHL Twilight cloud application is based around users on the move, being able to use 

the application across all platforms is essential.  The application will be designed to scale 

across all devices including Android and iOS mobile phones.  Ensuring that the application 

functions are compatible and easy to use on smaller mobile devices will be of primary 

concern during development.  Extensive UAT will be completed to ensure that all users 

can easily access all functionality required.   

 

Extendibility requirement 

The initial release of the DHL Twilight cloud application is targeted at DHL Express 

employees within the Dublin area only.  Future scope for this application would see the 

application extend across a larger geographic to include all areas of Ireland.  This would 

require further advancements to the registration process and administrators available at 

DHL Express sites across all access points.  Further advancements to the current 

functionalities could include the ability to pull additional shipment detail on the AWB 

barcode scan including all address data.  This would require further communications 

between the DHL Express in-house management systems and the DHL Twilight 

application; this in turn would push the need for extended secure communications and 

connections.   

 

Reusability requirement 

The reusability of code will be present across the application to inherit consistent views, 

functions and methods.  The DHL Twilight cloud application will consist largely of user 

generated data that will all be stored and accessed through a database.  Temporary PHP 

files will be used to retrieve and display unique user data on request.  Reusing this retrieve 

PHP method will allow for code reusability to enable efficiency. 

 

Resource utilization requirement 

The DHL Twilight cloud application will be created and delivered by 1 developer in 

alignment with the project deliverables, timeframes and deadlines that have been laid out 
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within the Project proposal.  The Project management will be monitored and controlled 

with the aid of a Gantt chart that was created to provide the developer a clear and 

structured approach to achieve all deliverables and the RTP within the specified timeframe. 
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Design and Architecture 

 

The DHL Twilight cloud application is hosted on AWS EC2 cloud server providing the 

infrastructure and scalability to meet the usage demands.  The application is centred around 

an AWS RDS(Relational Database Service) that provides user validation, data storage and 

read/write operations to enable all functionalities.  The below system architecture diagram 

depicts the system and flow.    

 

DHL Twilight System Architecture Diagram 
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As can be seen in the above system architecture the AWS RDS is central to infrastructure 

of the application.  All user registration and sign in information is stored and validated 

through SQL queries to the RDS.  The core functionalities within the application including 

shipment history, capture new shipment, optimal route planner, update checkpoints and 

capture POD all read and write to the database to provide a full repository of each users 

shipment delivery cycle.  The shipment data stored in the database is then used to generate 

and send a file to the DHL gateway to process each shipment status and display on the 

live www.dhl.ie tracking website.  This architecture was based upon the application 

requirements set out in the mid-point Technical Report (Appendix G) and the need for a 

central repository for storage and validation.   

 

Cloud Provider - AWS 

There were a number of considerations when deciding how to host the DHL Twilight 

cloud application.  The coding and develpoment of the application was completed in house 

therefore it was the platform and services that were required by a cloud provider.  The 

AWS EC2 cloud environment and AWS RDS were chosen as the main cloud services due 

to their standing as one of the leading providers in the market, the scalability models and 

the relative ease to implement along with comprehensive support documentation and 

agents.  AWS provides free tier usage for its services that fit the DHL Twilight cloud 

application current requirements;   

 

 

 

The above shows the AWS services that were configured to host and run the DHL 

Twilight cloud application and the levels to which the application can run without cost.  

Exceeding these limits incurs usage costs however due to the current performance model 

for developing the DHL Twilight application these limits currently exceed requirement. 

http://www.dhl.ie/
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PAAS (Platform as a Service)  

A PaaS (Platform as a Service) infratructure was chosen as the this model provided the 

infrastructure, server and services within a hosted scalable environment required to 

develop and run the DHL Twilight cloud application; 

 

In House AWS 

Application Runtimes 

 Secutity & Integration 

 Databases 

 Servers 

 Virtualisation 

 Server HW 

 Storage 

 Networking 

 

The above table outlines the management responsibilities within a PaaS environment with 

the application remaining in house and all other requirements outsourced to AWS. 

Based on the system architecture a number of AWS services were required in order to 

build and host the DHL Twilight cloud application; 

 

EC2 (Elastic Compute) Cloud Hosting Environment 

AWS EC2 Public Cloud ownership model was adopted as this provided the scalability and 

flexibility that was required for the DHL Twilight application offering a free tier usage of 

750hrs that exceeds requirements.  If the requirement for additional usage is required this 

can be increased at an additional cost. 
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An Elastic IP address was created and assigned to my AWS account to enable dynamic IP 

assignment.  Assigning an elastic IP allows for an EC2 instance to be start/stopped and 

remap the assigned IP to my AWS DNS; 

 

RDS (Relational Database Service) MySQL Instance 

AWS RDS MySQL instance was configured to provide a cloud hosted DB and allows up 

to 20GB free storage and read/write access to DHL Twilight data.  

 

Route 53 ð twilight -couier.com 

AWS Route 53 is a scalable domain name system web service that allows end users to be 

routed to web applications.  A unique DNS was purchased, twilight-courier.com, and 

assigned to the DHL Twilight cloud application hosted eleastic IP to provide a relevant 

hosted address for end users; 

 

file:///C:/Users/tlawless/Downloads/twilight-courier.com
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SSL Certification ð twilight-courier.com 
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HTTPS ð twilight-courier.com 

HTTPS was enabled for the DHL Twilight Courier website obtaining a certificate through 

CertBot.eff.org; 

 

 

 

 

DHL DCG (DHL Customer Gateway) 

The DHL Twilight cloud application is fully hosted on AWS to provide a platform and 

process data for all application functionalities.  On completion of a shipment delivery and 

transmition of data to DHL the updated status of a shipment is then reflected on the 

tracking page through the main www.dhl.ie website.  To achieve this the data that is 

captured from a shipment completed through DHL Twilight is transferred via an FTP 

server to DCG.  An integration was configured within DCG and mapped to the shipment 

status update file generated from the DHL Twilight application.  The DCG integration 

was configured to digest new files from the designated FTP file path and translate the 

shipment data and output results to the live www.dhl.ie tracking site.  The DCG integration 

was configured to accept a standard CSV/.txt file from the DHL Twilight application 

containing the manadtory data required to identify the shipment, translate the data, feed in 

to the backend DHL systems and output the status update agianst the shipment number 

on the www.dhl.ie tracking site. 

 

 

 

 

 

 

http://www.dhl.ie/
http://www.dhl.ie/
http://www.dhl.ie/
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The PK_Twilight DCG Integration Profile was configured; 

 

The message format selected from the pre-defined DHL tracking specification; 
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The communication and FTP server details defined for file retieval; 

 

 

The FTP fetch scheduled to minimum periodical time of 5 minutes; 

 

  

The DCG PK_Twilight integration was configured to accept csv/.txt files and mapped to 

successfully translate the below sample file structure; 

 

Header;20180509;IntegrationID 

Detail;6;ServiceCode;Facility;20180509;215611;+01:00;AWB#;PieceID#;NH;POD;RouteCode;CycleCode 

Trailer;6 
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Implementation 

AWS RDS MySQL Design 

The DHL Twilight cloud application revolves around a central cloud hosted database, 

ôMembersõ, for storing and accessing data for users and shipments.  The database was 

designed with these two requirements forming the tables.  The ôMembersõ database tables 

are named ôRegisteredõ and ôshipmentsõ as per the below database structure diagram; 

 

Each record within each table was assigned to relevant variables to handle the data 

assigned.  The ôRegisteredõ table was created to provide a repository of all registered users 

and their details.  This table is referenced throughout the DHL Twilight application to 

validate user access and session mamangement.  The second table, ôshipmentsõ was created 

to act as a òDummyó DHL shipment repository with shipments being imported to the 

table manually by the system administrator.  This was a requirement due to the sensitivity 

and availability to the DHL network.  DHL adhere to strict data protection regulations 

preventing accessibility to the Live shipment DB.  After the mid-point Presentation 

feedback and discusstions with my Project Supervisor it was advised to create a òDummyó 

DHL database storing test shipments to allow the DHL Twilight cloud application to fulfil 

all functions.  The ôshipmentsõ table provides the application to access shipment data whist 
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also performing required read/write operations against assigned shipments updating the 

status detail as the shipment delivery is completed. 

 

Requirements Migration 

User Registration 

 

The user is navigated to the registration page and displayed with a form to capture all 

mandatory details including Email address and passwords to access the site.  The 

Registration page was created using HTML/CSS for the look and styling and PHP to 

interact with the Members database to validate and write new entries to the ôRegisteredõ 

table.  All fields within the registration form are mandatory with validation controls being 

applied to ôStaff No.õ, ôEmailõ and ôPasswordõ.  The registration form validation is carried 

out using a series of PHP calls and references.  The main registration page includes the 

ôserver.phpõ & ôerrors.phpõ files with data captured on the registration form posted to each 

of them; 

 

The Registration file starts with the ôserver.phpõ include that contains the connection to 

the Members DB; 

    

 

The form includes the ôerrors.phpõ and captures the input from the user; 
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When the user clicks the ôRegisterõ submit button on the form each field input is posted 

to ôreg_userõ; 

 

From the values caputured on the registration form the ôserver.phpõ file validates each 

entry to ascertain whether the data is incomplete or is not unique.  All fields are mandatory 

with 2 requiring unique value; 

1. Staff No ð This must be a unique DHL staff number and is checked against the 

current ôRegisteredõ users within the ôMembersõ db.   

2. Email ð The email address must be unique as is used as ôusernameõ to log into the 

application.  The Email is checked against the current ôRegisteredõ users within the 

ôMembersõ db. 

 

 The ôserver.phpõ also checks to ensure that all fields are correctly filled and both passwords 

match; 
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If any of the conditions for registration are not met then the form returns an error back to 

the user indicating that there are mandatory fields not complete or not unique.  If all 

registration requirements are met when the user clicks on the ôRegisterõ submit button then 

the new users details are written to the ôRegisteredõ table. 

 

Password Encryption 

 

On successful registration of a new user all user details are written to the ôRegisteredõ table 

within the ôMembersõ db.  The password is encrypted using the MD5 hash function; 

 

 

 

 

Capture New Shipments 

 
Once logged into the DHL Twilight cloud application the user is presented with their 

landing page displaying all options available including ôNew Shipmentsõ.  Clicking this 

option starts the Twilight courier delivery cycle and are first requested to ôEnter AWBõ.  

An AWB is a unique 10 digit tracking number assigned to all shipments.  The user obtains 

their assigned AWB from the packages that have been assigned to them by the DHL 

Twilight Administrator at the DHL Dublin HUB office.  When the user enters the AWB 

number into the field and clicks ôCapture AWBõ all associated information is returned from 

the ôshipmentsõ table within the ôMembersõ db including the ôStatusõ, ôAddressõ and ôCityõ 

and the users DHL Twiight staff number is assigned against the delivery.  This feature is 

driven when the ôCapture Shipmentõ submit button is pressed, the AWB is referenced 

agaisnt the ôshipmentsõ table and the users staff number assigned to the AWB only if the 

below requiremnets are met; 
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¶ The AWB number exisits within the ôshipmentsõ table 

¶ The AWB number is not assigned to another user, the ôstaffNoõ field is set to ô0õ 

¶ The ôstatusõ is ôWith Courierõ 

 

All captured shipments assigned to the user staff number are displayed to a table displaying 

all  

 

 

Route Planner / Google Maps WayPoint JS API  

 

Following on from the ôCapture Shipmentõ feature the next part of the Twilight Couriers 

deliery cycle is the Optimal Route Planner.  A number of techniques and search 

optimization/genetic algorithms were considered for generating the route planner based 

on the Travelling Salesmen problem including the ôAnt colony optimizationõ algorithm 

however after discussions with my Project Supervisor and extensive research the Google 

Maps Waypoint JavaScript API was considered to provide a solution to this requirement 

based around the same requirements in scope for delivering the optimal route based on 

time and distance.  The Google Maps Waypoint API calculates the fastest route for up to 
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23 destinations and displays these to an interactive embedded Google Map.    The Route 

Planner lists all current deliveries assigned to the users Staff Number and has a ôstatusõ of 

ôWith Courierõ.   These deliveries are then echoed to the Google Maps API Waypoint list. 

 

Built into the DHL Twilight Route Planner is an optimised directional waypoint Google 

Maps Javascript API.  This API provides an embedded Google Map, Waypoint panel and 

Route detail segment.  To enable this configuration a Google Maps API key was obtained 

from the Google developemnt area.  The configuration of the Google Maps Waypoint 

API was aided by the Google Maps WayPoint API developer guide providing 

documentation to implement.  The standard plan available for free directions usage 

provides; 

 

¶ 2,500 free requests per day, calculated as the sum of client-side and server-

side queries; enable billing to access higher daily quotas, billed at $0.50 USD / 1000 

additional requests, up to 100,000requests daily. 

¶ Up to 23 waypoints per request, plus the origin and destination. 

¶ 50 requests per second*, calculated as the sum of client-side and server-

side queries. (Developers)  

      

To implement the Google Maps Waypoint Javascript API the map and set variables for 

the start and end location were set as was the array pulling in the delivery addresses 

assigned to the Twilight courier from the ôshipmentsõ table.  The Twilight courier will 

always begin and end the delivery cycle at the DHL Dublin HUB office. 

 

https://developers.google.com/maps/documentation/directions/usage-limits
https://developers.google.com/maps/documentation/directions/usage-limits
https://console.developers.google.com/project/_/billing/enable?redirect=https://developers.google.com/maps/documentation/javascript/directions?dialogOnLoad%3Dbilling-enabled
https://developers.google.com/maps/documentation/directions/usage-limits
https://developers.google.com/maps/documentation/directions/usage-limits
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The initiation of the map along with its default view were also defined with 

latitude/longtitude for Dublin and an event listener to the ôSubmitõ button; 

 

The next function added was to iterate through the ôwaypointsõ array to pull all present 

address information; 
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Finally the directionsService.Route is defined detailing the DirectionsRequest.  Based on 

the standard plan implemented for this feature the below fields were included to provide 

required information to send the request; 

 

¶ origin (required) specifies the start location from which to calculate directions.  

¶ destination (required) specifies the end location to which to calculate directions.  

¶ travelMode (required) specifies what mode of transport to use when calculating directions.  

¶ waypoints[] (optional) specifies an array of DirectionsWaypoints. Waypoints alter a route 

by routing it through the specified location(s).  

¶ optimizeWaypoints (optional) specifies that the route using the supplied waypoints may 

be optimized by rearranging the waypoints in a more efficient order. If true, the Directions 

service will return the reordered waypoints in a waypoint_order field. (Developers) 

 

 

The above Google Maps Javascript implementation uses the ôWaypointsõ direction request 

along with ôoptimiseWaypointsõ.  Setting the ôoptimiseWaypointsõ = true optimises the 

route returned to provide the fastest route based on travel, distance and number of turns.  
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The implemented Google Maps Optimsed Waypoints API is an application of the 

travelling salesperson problem. 

 

Update Checkpoint  

 

The update checkpoint section allows the user to select the AWB, checkpoint and enter 

the customers POD(Proof of Delivery) name.  The ôSelect AWBõ dropdown list displays 

all AWBs assigned to the users staff number with a ôWith Courierõ status; 

 

 

The ôSelect Checkpointõ dropdown list displays two checkpoints applicable to the deliery 

attempt; 

1. Delivered ð The shipment was delivered successfully 

2. Not Home ð The customer was not available to receive deliver 

 

The ôCapture PODõ text box allows for the customer/DHL Twilight courier to enter the 

name of the recipient that took receipt of the delivery.  The ôAWBõ and ôStatusõ are 

mandatory leaving the ôPOD Captureõ optional depedning on whether the package was 

delivered.   

Once all relevant options are selected the ôUdate Checkpointõ submit button assigns the 

ôAWBõ, ôStatusõ and ôPODõ to the associated AWB number within the ôshipmentsõ table.  

Based on these updates additional values are assigned against the AWBs within the 

ôshipmentsõ table; 

 

¶ Date & time stamps 

¶ DHL CheckPoint Code 

¶ OK = Delivered 

¶ NH = Not Home 

¶ Transmit Flag = Default value ôNoõ 
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After the AWB has been updated they are displayed in a table to confirm the updated 

status; 
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Transmit Checkpoint to DHL  

 

The final part of the Twilight delivery cycle is to transmit the updated checkpoints to DHL.  

The transmission of AWB checkpoint data to DHL allows for the captured updates to be 

feed back to the DHL network and display the update live to the www.dhl.com tracking 

site providing tracking visibility to the customer and complete the shipment.  The 

ôTransmit Updateõ section provides a dropdown list of all AWB numbers assigned to the 

users Staff Number with a status of either ôNot Homeõ or ôDeliveredõ and with the 

ôtransmitõ flag set to ôNoõ.  The user can select an AWB and click on the ôTransmit to DHLõ 

submit button, this triggers a PHP function that generates a local file, writes the relevant 

data and sends the file to an FTP server. 

The first section of the PHP script is to update the ôshipmentsõ table and set the ôtransmitõ 

flag to ôYesõ for the selected AWB, define the required fields from the ôshipmentsõ table 

required to populate the transmit file, define the region date/time and the file naming 

format (date/time_AWB number); 

 

   

 

 

 

http://www.dhl.com/
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The f_open PHP function was used to create/open a file on the local directory assigned 

with the file format name (date/time_AWB) and write the specified data from the database 

or default values; 

 

 

 

Example file generated from this command; 

Header;20180509;IntegrationID 

Detail;6;ServiceCode;Facility;20180509;215611;+01:00;AWB#;PieceID#;NH;POD;RouteCode;CycleCode 

Trailer;6 
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Finally the ftp_put PHP function is used to connect to a server, locate the corresponding 

file that was created locally, rename the file (date/time_AWB) and send via FTP to the 

specified directory on the server; 

 

After the above functions have completed the user receives a confirmation message 

confirming that the data has successfully been transferred to DHL. 

 

The file is now located at the desinated server directory; 
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DHL Customer GateWay(DCG) ð Integration 

 

An integration tracking feed was configured to fetch .txt files from the server directory 

containing the DHL Twilight checkpoint update files, translate the files and load into the 

DHL backend systems and network to provide tracking visibility for the completed 

shipments at www.dhl.com.  This DHL tracking integration was set up on a 5 minute 

schedule to fetch files from the server directory, therefore every 5 minutes the integration 

would log in to the server and directory check for any new files take a copy of the file and 

move a copy to the ôarchiveõ directory folder for future reference. 

 

 

View History 

 

Each registered user can view a full history list of all shipmenst assigned to their Staff 

Number throught the ôShipment Historyõ link on the users landing page.   The shipment 

history table includes a reactive search functionaility allowing the user to filter their search 

based on the values entered into the search box.  This functionality was achieved by using 

the datatables jQuery function; 

http://www.dhl.com/
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Environments 

Developmentð Cloud9 IDE 

The DHL Twilight cloud application was designed using the Cloud9 IDE as a 

development environment to where code & functionality could be written and tested.  The 

DHL Twilight Cloud9 environment consisted of a project file structure to provide a clear 

and structured development; 

 

 

Production ð twilight-courier.com 

Once code and functionality was successfully tested the application would be deployed to 

the Live AWS EC2 server (twilight-courier.com) via SFTP using the FileZilla FTP 

application; 
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To enable the transfer of files between the development Cloud9 environemnt and my Live 

EC2 server an SFTP connection was configured adhearing to AWS standards.  To activate 

this secure transfer port 22 was enabled, a security key linked to my EC2 profile and 

inbound traffic allowed.   

 

GitHUB repository 

The DHL Twilight cloud application was fully backed up within the GitHUB repository 

to provide a full system recovery and version control during development.  Please a link 

to the GitHUB repository used for the DHL Twilight project below; 

 

https://github.com/kinpat7/Twilight_SoftwareProject.git 

 

https://github.com/kinpat7/Twilight_SoftwareProject.git
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GUI - Graphical User Interface  

The DHL Twilight cloud application provides a platform for deliveries to be carried out 

after the standard courier operating hours.  The application focuses around being able to 

record and update a shipment status up to and including the final ôDeliveredõ checkpoint.  

The GUI for the application uses the official DHL Express branding and colors that act 

as a consistent theme throughout navigating the application.  A request to the DHL IE 

Marketing team was made and approved to use the DHL logo and colors throughout the 

application (Appendix C).  The DHL Twilight application GUI provides a clear and easy 

to use interface from navigation to functionality.  The application was developed to render 

across multiple platforms most importantly mobile devices.  With this in mind the simple 

layout provides a smoother transition between platforms. 

 

Home Page; 

The Home Page for the cloud application provides a bold and clear overview of the 

application and its functionality.  New Users can ôRegister Nowõ or existing users can ôSign 

Inõ using the buttons located in the centre of the page; 
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Registration 

The registration form requires all fields to 

be completed including a unique Email 

address & 4 digit Staff Number.  

 

 

 

 

 

 

 

 

Login 

Once successfully registered the user will be redirected to the ôLoginõ page where they can 

login with their registered Email address and password; 
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User Landing Page 

On successful login the user will automatically be redirected to their user landing page that 

provides the user with the options to; 

1. View Profile 

2. New Shipments  

3. Shipment History 

 

 

 

 

View Profile 

The user profile page displays the user 

registration details in a clear and concise 

format; 

 

 



 50 

 

Shipment History 

The shipment history page displays a full list of all complete and assigned shipments along 

with the date of last update and details.  A responsive serach filter is built into the shipment 

history page to aid simple shipment retireval; 

 

 

Capture Shipment 

The capture shipment page allows users to assign AWB (AirWayBill / Shipment tracking 

numbers) to their account. 
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Plot Route 

All captured shipments assigned to a users account and ôWith Courierõ status are dislayed.  

To display the optimal route for assigned deliveries the user can select all addresses within 

the ôWaypointsõ panel located on the left of the Map(1).   
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Update Status 

Allows users to update the delivery status of each AWB assigned to their account.  All 

AWB numbers assigned to the user & have a status of ôWith Courierõ appear available in 

the ôSelect AWBõ dropdown and the default statuses ôDeliveredõ or ôNot Homeõ within the 

ôSelect Checkpointõ dropdown. 

 

 

 

 

Transmit to DHL   

The final step to complete the DHL Twilight delivery process is transmit the new updates 

to DHL to appear on the Live www.dhl.com tracking page. 

All shipments that have an updated status of ôDeliveredõ or ôNot Homeõ will appear 

available within the ôSelect your AWBõ dropdownõ.  The user can select the AWB they 

would like to send to 

DHL(1) and click on 

ôTransmit to DHLõ(2) 

to send the update and 

complete the delivery;  

 

 

 

http://www.dhl.com/
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Testing 

During the final stages of development the DHL Twilight cloud application was put 

through a number of tests including UAT, Unit testing and Usability testing questionnaires 

to ensure the usability and functionality of the application was as expected and to aid 

further development.  An iterative test methodolgy was applied to perform regular tests 

on the application code to ensure all functioanlity and scalability was as expected prior to 

releasing to the Live environment.  The DHL twilight cloud application is for internal 

DHL employee use only therefore the volunteers participating were all members of the 

DHL IE Dublin HUB office. 

 

Unit Testing  

Iterative unit testing was performed throughout development ensuring all operations and 

functions were successful prior to migrating to the live envirnment by the developer.  

Addiotionally a series of full end to end unit tests was carried out by a DHL IE volunteer 

who tested all site functioanlities over 3 separate tests recording the results within the unit 

test plan provided marking each function as pass/fail providing comments when 

unexpected results returned; 
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Based on the results from the unti test cases carried out by the DHL volunteer 

amendments and bug fixes were applied to the application.  

 

Usability Testing 

To test the usability of the DHL Twilight cloud application and assess the look,  feel and 

business relvance two DHL IE volunteers participated in navigating through the 

application and completing a questionnaire to gauge user feedback; 

 

Sample snapshot of questionnaire result; 
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Please find the DHL IE volunteers fully completed Usability questioannires in Appendix 

A & B. 

The questionnaires provided valuable feedback confirming the design, flow, features and 

usability to be suitable for the DHL Twilight application and purpose.     

 

Check My Links  

The Chrome plug ôCheck My Linkõ provides a feature for checking all links on a web page.  

This application was used across all site pages returning a 100% valid link return ensuring 

that all links contained within the DHL Twilight cloud application are valid and accurately 

redirecting. 

 

Example of Check My Links validating links on the User Landing Page; 

 

 

 

Penetration Testing 

Penetration testing was performd on the application using the Pentest-Tools.com 

website, https://pentest-tools.com/website-vulnerability-scanning/web-server-

scanner?run.  The Pentest-Tools.com ran a series of vulnerability scans against the 

application site to check for potential weaknesses;  

 

https://pentest-tools.com/website-vulnerability-scanning/web-server-scanner?run
https://pentest-tools.com/website-vulnerability-scanning/web-server-scanner?run
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The penetration testing confirmed that there were no major vulnerabilities with the 

website. 
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Evaluation 

The DHL Twilight cloud application was delivered in accordance with the Project 

Proposal and Technical Requirements specifications.  The intiation and planning stages 

of the DHL Twilight cloud application provided a firm foundation to develop a fully 

functioning application meeting all requirements and funtionality as expected and 

meeting deliverables.  The GUI and site navigation delivered kept close to the GUI 

wireframes outlined during the Project Plan (Appendix F, pages 146-150) as did the 

required functional requirements detailed within the mid Point Technical Report 

Requirements specification(Appendix G, pages 120-137).   

 

Challenges 

During development a number of updates to the original application UI and funtional 

implementation were applied to provide a smoother user interface and the required 

functionality.  

 

POD Capture 

The original idea for capturing the customers name on receipt of delivery was to provide 

a separate page after the checkpoint update specifically entitled POD.  This page would 

provide a text window for capturing the 

POD only and adding against the AWB 

(Appendix F, page 149).  

After consideration and looking at the flow 

of the DHL Twilight delivery cycle it was 

decided that seperating the POD capture was 

uneccessary and over complicated the 

process.  The POD capture logically is 

completed at the same stage as the 

checkpoint update therefore integrating the 

POD capture into the Checkpoint Update 

page provided the user an easier platform 

with which to perform all shipment updates 

at the same time rather than having to navigate back and forth through the application.  
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The final version of the DHL 

Twilight cloud application show 

the POD capture form embedded 

as part of theUpdate Checkpoint 

stage.  

 

 

 

Transmit To DHL  

On completion of the DHL 

Twilight shipment delivery the data captured and updates need to be transferred back to 

the DHL network to provide live tracking visibility at the www.dhl.ie tracking website.  

In order to successfully transfer the data in the most efficient manner it was decided that 

an update of an AWB status should only be sent once to DHL containing all data rather 

than sending each update seperately.   

To achieve this it was decided to add a final stage to the DHL Twilight application 

entitled ôTransmit to DHLõ.  This page allowed the user to select the AWB to complete 

and send the update to DHL containing delivery status, POD and date/time stamp of 

update.  Prior to this addition the updates were planned to be sent individually to DHL 

during each step of the DHL Twilight delivery process, this would not have been feasible 

as the DHL DCG integration required all shipment data to successfully load the update 

in to the DHL network.  

 

 

 

 

 

http://www.dhl.ie/
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Route Planner 

The implementation of the optimised route planner is a key component of the DHL 

Twilight cloud application providing users the optimal route to carrry out their deliveries.  

During project scope it was proposed that the travelling salesperson problem would be 

researched and a genetic algorithm developed to deliver an optimised route for deliveries 

based on randomising the search parmeters.  After extensive research in to this area and 

studying the requirement for the DHL Twilight application the Google Maps Waypoint 

JS API is designed to tackle the travelling 

salesperson problem.  It was therefore decided 

to implement the Google Maps Waypoint JS 

API configured to optimise the route for up to 

23 locations based on Time and distance.  Using 

the Google Maps Waypoint JS API enabled the 

Route Planner requirement to be fulfilled whilst 

providing the desired logic and UI. 

 

 

 

 

Innovation 

 
òInnovation can be defined simply as a "new idea, device or method" 

(Merriam-webster.com, 2018)   

òInnovation is often also viewed as the application of better solutions that meet new 

requirements, unarticulated needs, or existing market needs.ó 

(Maranville, 1992) 

 

The DHL Twilight cloud application was designed to meet the business defined market 

need, to develop a new method of addressing a growing business problem.  It provides a 

scalable courier delivery platform to enable ad-hoc shipment delivery and relay the 

shipment status back to the live DHL network without the need, and extra cost, of 

supplying DHL scanners to each part time DHL Twilight courier.  Identifying a real life 

businnes need and impementing a solution that enables all DHL employees to assist the 

delivery of packages past the standard DHL opertaing hours and adhance the DHL 

https://en.wikipedia.org/wiki/Problem_solving
https://en.wikipedia.org/wiki/Market_(economics)
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delivery network.  The DHL Twilight cloud application fulfils its requirements in both 

providing this platform fully scalable across multiple platforms and providing full 

shipment tracability/visibility. 

 

Completeness 

The DHL Twilight cloud application was completed in full providing all functionality as 

outlined within the Project Proposal and Technical Report.  The full end to end process 

was delivered allowing a scalable platform to allow DHL Twilight couriers to; 

 

¶ Register with their DHL staff number 

¶ login with their unique credentials, 

¶ capture the AWB(Airwaybill) tracking number on a label,  

¶ review the destination address,  

¶ view an optimal route planner for their deliveries,  

¶ update the status/checkpoint of each shipment 

¶ assign POD / customer name to AWB tracking number  

¶ send updated tracking events to DHL customer gateway (DCG) 

¶ view user shipment history with advanced search filter 

¶ view user profile 

 

Difficulty 

There were many technologies used and challenges to deliver the DHL Twilight cloud 

application.  Identifying the business need and scoping the initial concept required 

thorough investigation, planning and meetings with DHL Operations management to 

ensure all requirements were captured and the methodologies that would be required to 

deliver the application.  During implementation a number of challeneges and detailed 

developments were required to enable a clear platform and a logically sound process flow 

through the delivery cycle.  A number of core functional requirements were delivered 

including; 

 

¶ Suitable Cloud Hosting Environment 

¶ Secure Login 
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¶ Relevent data storage and retrieval 

¶ Optimised Route Planner 

¶ DHL DCG Integration 

¶ Live DHL www.dhl.ie tracking updates 

 

All the above functionalities form the basis of the DHL Twilight cloud application 

providing significant technological and logical challeneges. 

 

http://www.dhl.ie/
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System Evolution 

The DHL Twilight applications initial development is scaled for DHL Express employees 

within the Dublin area in Ireland only.  This release of the application and its controlled 

environment will provide the foundations for layering complexity to the current build to 

further its geographic reach.  The next step for the application would be to roll out to 

further DHL Express Ireland Hubs in a phased approach with a view to have the 

application available to all DHL employees across Ireland. 

 

Additional features in scope for future development of the DHL Twilight application are; 

¶ Barcode scanner to capture the AWB number  

¶ Digital signiture capture to allow customer signiture to device 

¶ Integration with DHL customer DB.  Allow customer data to be pulled directly 

from the DHL network.  On scan of the AWB barcode the address information is 

also read. 

¶ All checkpoints.  Adding additional checkpoints to the application allowing for the 

potential to complete end to end pickup-delivery 

¶ Expanding the network to customers allowing ad-hoc collections.  Adding an 

interactive map to display all registered DHL Twilight couriers and their current 

location.  Customers can request a collection from one of the roaming DHL 

Twilight couriers.   

 

Based on the above potential evolution areas there are a number of directions the 

application can grow towards.  The application could be kept in house for employee use 

only and therefore building on the existing functionality to capture all requirements of a 

full shipment collection-delivery lifecycle.  This would allow for the application to be rolled 

out across all couriers, both daytime and Twilight, replacing the current scanners that are 

used with a unit cost of approximately û1,500. 

An alternative and more innovative route would be to expand the application to the outside 

market allowing customer access to view an interactive map showing all available DHL 

Twilight couriers locations and arranging for ad-hoc collections directly with the Twilight 

courier.  This would be coupled with extending the DHL Twilight courier application to 

register the couriers òactiveó GPS location and receive incoming requests for collections 

to accept or decline.   
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All the above future evolutions for the application are feasible but the initial release of the 

DHL Twilight application within a controlled limited environment will provide vital 

information on the functionality and current model.  
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Appendices 

 

Appendix A ð Usability Questionnaire 1 
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