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TASK 1 – Data Warehousing Report (DHL Supply Chain)

1.1 OLTP vs Data Warehouse 
Operational systems and data warehouses serve different but complementary purposes within an organisation like DHL Supply Chain.
An Online Transaction Processing (OLTP) system is designed to manage day-to-day business operations. DHL currently relies on systems such as Warehouse Management Systems (WMS), Transportation Management Systems (TMS), and Order Management Systems (OMS). These systems handle real-time transactions such as processing orders, tracking shipments, updating inventory, and recording deliveries. OLTP systems are highly structured, fast, and optimised for inserting and updating small amounts of data frequently.
However, OLTP systems are not designed for analysis. Their data is often fragmented across multiple systems, making it difficult to gain a complete overview of operations. For example, shipment data may exist in the TMS, while inventory data is stored separately in the WMS. This separation limits DHL’s ability to analyse performance across the entire supply chain and prevents the identification of cross-functional inefficiencies.
In contrast, a data warehouse is designed for analysis and decision-making. It collects and integrates data from multiple OLTP systems into a central repository. This allows DHL to analyse historical trends, monitor performance, and generate insights across regions and business units.
Furthermore, data warehouses are designed to store historical and time-variant data, which is essential for identifying long-term trends and patterns in DHL’s logistics operations. While OLTP systems focus only on current transactional data, a data warehouse enables comparisons over time, such as analysing seasonal demand fluctuations, tracking delivery performance improvements, or evaluating the impact of strategic changes like route optimisation or sustainability initiatives.
Another key advantage is the ability to perform advanced analytics and reporting. Through the use of Business Intelligence (BI) tools, DHL can generate dashboards, visualisations, and predictive insights. For example, management can forecast future demand, anticipate potential delays, or optimise fleet allocation based on historical patterns. This level of insight is not achievable through isolated OLTP systems.
In addition, a data warehouse improves data consistency and standardisation across the organisation. By integrating data from multiple regions and systems, it ensures that all departments are working with the same definitions, formats, and metrics. This is particularly important for DHL’s UK and European operations, where differences in systems and processes can lead to inconsistencies.
The key benefit for DHL is that a data warehouse provides a single source of truth, enabling management to identify inefficiencies, track key performance indicators (KPIs), and improve strategic planning. Unlike OLTP systems, data warehouses support complex queries without affecting operational performance.
Therefore, investing in a data warehouse would allow DHL to move from reactive decision-making to proactive, data-driven strategies, ultimately improving efficiency, competitiveness, and long-term business performance.

1.2 Data Warehouse Architecture & ETL 
A data warehouse architecture defines how data is collected, processed, stored, and accessed. For DHL, a typical architecture would follow a three-layer structure:
1. Source Layer
This layer includes all operational systems generating data:
· WMS (warehouse operations) 
· TMS (transport and fleet data) 
· OMS (orders and customer requests) 
· Financial systems (billing and revenue) 
· External systems (client portals, GPS tracking, customs data) 
Each of these systems stores data in different formats and structures.

2. Data Integration Layer (ETL Process)
The ETL process (Extract, Transform, Load) is responsible for preparing data before it enters the warehouse:
· Extract: Data is collected from multiple systems (e.g., shipment data from TMS, inventory data from WMS). 
· Transform: Data is cleaned, standardised, and combined. For example: 
· Removing duplicate shipment records 
· Converting currencies into a standard format 
· Aligning date formats across regions 
· Load: The processed data is loaded into the data warehouse. 
Importantly, ETL processes run in the background (e.g., overnight or near real-time), meaning they do not interfere with daily operations. This ensures DHL’s operational systems continue functioning without disruption.

3. Data Storage & Presentation Layer
The cleaned data is stored in a central data warehouse, organised for analysis. From here:
· Data marts are created for different departments 
· Business intelligence (BI) tools generate dashboards and reports 

Benefits for DHL
This architecture enables DHL to:
· Combine data from UK and European operations 
· Monitor performance across all logistics hubs 
· Provide real-time or near real-time insights 
· Improve decision-making without affecting operational systems 
Overall, the architecture ensures scalability, efficiency, and better visibility across the supply chain.



1.3 Data Marts for Decision-Making (375 words)
Data marts are smaller, specialised sections of a data warehouse designed to support specific business functions. For DHL, different departments require tailored insights to make effective decisions.

1. Managing Director (Strategic View)
The managing director requires a high-level overview of performance across all regions. A strategic data mart would include:
· Overall delivery performance (on-time vs delayed shipments) 
· Regional comparisons (UK vs Europe) 
· Warehouse utilisation rates 
· Sustainability metrics (carbon emissions per shipment) 
This enables long-term planning and performance monitoring.

2. Finance Director (Financial Analysis)
The finance team focuses on cost control and profitability. A finance data mart would include:
· Revenue per shipment or client 
· Cost breakdowns (fuel, labour, storage) 
· Profit margins 
· Invoice and payment tracking 
This allows the finance director to identify high-cost operations and optimise pricing strategies.

3. Sales & Marketing Director (Customer Insights)
The sales and marketing team needs customer-focused insights. A customer data mart would include:
· Client order patterns 
· Service usage (e.g., express vs standard delivery) 
· Customer satisfaction metrics 
· SLA compliance 
This helps improve customer relationships and identify opportunities for growth.

Benefits of Data Marts
Data marts improve efficiency by:
· Providing relevant data for each department 
· Reducing query complexity 
· Supporting faster decision-making 
For DHL, this ensures that each department can access meaningful insights without dealing with unnecessary data.

1.4 OLTP Normalisation vs Dimensional Modelling (250 words)
OLTP systems and data warehouses use different data structures due to their different purposes.

Normalisation in OLTP
OLTP systems use normalised databases, where data is split into multiple related tables to reduce redundancy. For example:
· Shipment details stored separately from client data 
· Inventory stored separately from warehouse locations 
This structure improves efficiency for transactions but makes complex analysis difficult, as multiple tables must be joined.

Dimensional Modelling in Data Warehouses
Data warehouses use dimensional models, typically in the form of a star schema. This consists of:
· Fact Table: Contains measurable data (e.g., shipment cost, delivery time) 
· Dimension Tables: Provide context (e.g., client, location, time, vehicle) 





Example (DHL Star Schema)
Fact Table:
· Shipment Fact 
· Shipment ID 
· Cost 
· Delivery time 
· Quantity 
Dimension Tables:
· Time (date, month, year) 
· Location (warehouse, country) 
· Client (industry, contract type) 
· Vehicle (type, fuel usage) 

Key Differences
· OLTP: Optimised for transactions, highly normalised 
· Data Warehouse: Optimised for analysis, simplified structure 
For DHL, dimensional modelling allows faster reporting and easier analysis of logistics performance across regions.












TASK 2 – Data Warehouse Design & Implementation (DHL Supply Chain)

2.1 Source System Identification 
To build an effective data warehouse for DHL Supply Chain, it is essential to identify all relevant internal and external data sources.
Internal systems include:
· Order Management System (OMS): captures client orders, delivery requests, and order status 
· Warehouse Management System (WMS): manages inventory, storage locations, and warehouse operations 
· Transportation Management System (TMS): tracks shipments, routes, fleet activity, and delivery performance 
· Financial systems: record invoicing, costs, revenue, and profitability 
External data sources include:
· GPS tracking systems for real-time vehicle data 
· Client portals providing order and service interaction data 
· Customs and regulatory systems for cross-border shipments 
Integrating these sources ensures a comprehensive, organisation-wide view of DHL’s logistics operations.

2.2 Star Schema Design (500 words)
A star schema is the most suitable design for DHL’s data warehouse because it simplifies complex logistics data into a structure that supports fast querying and reporting.

Central Fact Table: Shipment Fact
The core of the schema is the Shipment Fact Table, which records measurable business events.
Attributes include:
· Shipment ID 
· Order ID 
· Delivery time (planned vs actual) 
· Shipment cost 
· Revenue generated 
· Number of items 
· Distance travelled 
This table captures key performance indicators such as delivery efficiency and profitability.

Dimension Tables
To provide context, several dimension tables are linked to the fact table:

1. Time Dimension
· Date, week, month, year 
· Supports trend analysis (e.g., seasonal demand, monthly performance) 

2. Location Dimension
· Warehouse location (Daventry, Heathrow, etc.) 
· Country and region 
· Enables cross-regional performance comparison 

3. Client Dimension
· Client ID 
· Industry sector (retail, healthcare, automotive) 
· Contract type and SLA details 
· Supports customer segmentation and profitability analysis 

4. Product / Inventory Dimension
· SKU 
· Product category 
· Storage type (e.g., cold storage, hazardous goods) 
· Helps analyse inventory movement and storage efficiency 

5. Transport / Fleet Dimension
· Vehicle ID 
· Driver ID 
· Transport mode (road, air, sea) 
· Fuel consumption category 
· Enables fleet performance and cost analysis 

6. Service Dimension
· Service type (standard, express, premium express) 
· Value-added services (labelling, kitting, returns) 
· Supports analysis of service profitability 

7. Order Dimension
· Order ID 
· Order date and requested delivery date 
· Order value 
· Allows tracking of order fulfilment performance 

Supporting Tables
· Metadata tables: define service categories, transport modes, and pricing rules 
· Aggregate tables: store pre-calculated metrics such as monthly delivery performance or average delivery times 

Benefits of the Star Schema
This design allows DHL to:
· Perform fast analytical queries 
· Easily generate reports across multiple dimensions 
· Analyse performance at different levels (e.g., by region, client, or service type) 
Overall, the schema provides a clear and scalable structure for managing complex logistics data.

2.3 Data Marts and Schema 
To support departmental decision-making, the data warehouse can be divided into specialised data marts.

1. Operations Data Mart
Focuses on logistics performance and efficiency.
Contains:
· Shipment data 
· Warehouse performance metrics 
· Delivery times and delays 
· Fleet utilisation 
Purpose:
Helps operations managers identify bottlenecks, improve routing, and optimise warehouse usage.

2. Finance Data Mart
Supports financial monitoring and cost analysis.
Contains:
· Revenue per shipment and client 
· Cost breakdown (fuel, labour, storage) 
· Profit margins 
· Invoice and payment data 
Purpose:
Enables financial planning, cost control, and pricing optimisation.

3. Customer / Sales Data Mart
Focuses on client behaviour and service performance.
Contains:
· Client order history 
· SLA compliance 
· Service usage patterns 
· Customer feedback 
Purpose:
Improves customer satisfaction and supports business growth strategies.


Schema Structure
Each data mart is built using a simplified star schema, derived from the central warehouse. This ensures consistency while allowing departments to access only relevant data.

2.4 ETL Plan 
The ETL process is critical for ensuring data is accurate, consistent, and ready for analysis.

Extraction
Data is collected from OMS, WMS, TMS, financial systems, and external sources such as GPS tracking.

Transformation
Data undergoes several processes:
· Data cleansing: removing duplicates and correcting errors 
· Standardisation: aligning formats (dates, currencies) 
· Aggregation: summarising data (daily or monthly totals) 
· Enrichment: adding calculated fields (delivery delays, profit margins) 

Loading
Processed data is loaded into the data warehouse and then distributed into data marts.
This process can be scheduled during off-peak hours or run incrementally, ensuring no disruption to DHL’s operational systems.

2.5 Data Quality & Governance 
Maintaining high data quality is essential for reliable decision-making. DHL must ensure:
· Accuracy: data correctly reflects real operations 
· Consistency: standard formats across all systems 
· Completeness: no missing critical data 
· Compliance: adherence to regulations such as GDPR 
· Access control: only authorised users can access sensitive data 
Strong governance policies and regular data validation checks will ensure the long-term success of the data warehouse.

 1. Data Warehouse Architecture Diagram (DHL)
Created with Lucid
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 2. Star Schema Diagram (DHL Logistics)[image: ]
📅 3. Gantt Chart 
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