



































Introduction
 investigating how DHL Supply Chain UK & Ireland can use a centralised data warehouse to turn operational data that is spread out into useful strategic information. I look at what OLTP can and can't do, make a dimensional model, and use data marts to help managers make choices. Finally, I explain how integrated data helps better understand performance, keep costs down, add value for customers, and reach sustainability goals. This allow smart, data-driven choices in a logistics world that is always changing and getting harder to understand.



























[bookmark: _Toc222581801]1.1 OLTP Systems vs. Data Warehouse – DHL Supply Chain UK & Ireland

Order Management Systems (OMS), Transportational Managing Systems (TMS), and Logistic Managing Systems (WMS) help DHL manage UK and Irish warehouse operations. These systems can process orders, ship, update stock, scan orders, provide proof of delivery, and bill in real time. At Daventry (the Midlands distribution hub), Heathrow Logistics Park, and regional facilities in Ireland, these systems are fast, accurate, and reliable.

However, OLTP systems operate separately. Like "Has this order been sent?" they can explain how things work. “Is stock available in Daventry? “They don't show the UK and Ireland network's health. Leadership struggles to find cross-site bottlenecks, accurately assess customer profitability, comply with SLAs, and anticipate market challenges like Brexit-related trade changes, rapid e-commerce growth, and sustainability goals.

Data from many OLTP systems is moved into a central repository for analysis instead of transactions in a data logistics system. By analysing shipments, warehouses, fleets, clients, and finances over time, DHL UK & Ireland could assess logistics performance. Senior management could analyse trends, compare site productivity, calculate supply chain costs, monitor service performance, and calculate how much carbon each shipment or client produces.[1]
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1.2 Data Warehouse Architecture & ETL – DHL Supply Chain UK & Ireland

Fixing fragmented data across DHL UK and Ireland's functions requires a central Enterprise Data Warehouse (EDW). DHL monitors WMS, TMS, OMS, fleet management, ePOD, and finance systems. These systems run day-to-day business well, but they don't show the UK & Ireland network's performance.

The suggested architecture is layered. DHL relies on operational systems to track shipments, warehouse activity, transportation, customers, finances, and sustainability. Copying this information into a staging area ensures accuracy and quality. It then goes into fact tables (shipments, warehouse operations, transport costs, and financial performance) and dimension tables (time, client, location, service type, and vehicle) in the central data warehouse. A Business Intelligence (BI) layer on top of the warehouse displays executive dashboards for UK and Ireland KPIs like on-time delivery, warehouse utilisation, client profitability, SLA performance, and carbon emissions.

ETL (Extract, Transform, Load) ensures smooth integration and no operational issues. Live systems remove data hourly or overnight. Standardising formats, service categories, and cost structures and eliminating duplicates during transformation standardises data. The warehouse stores cleaned data for long-term study.

Read-only warehouses don't affect logistics because they're separate from operational systems. Some UK sites can implement first, then Ireland.

DHL UK & Ireland's leaders will have a single, reliable source of truth to make better decisions, set performance benchmarks, analyse profitability, and report on sustainability while keeping operations running smoothly with this architecture. [2]
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[bookmark: _Toc222581803]1.3: Data Marts for Management Decision-Making for UK & Ireland:
1. UK and Ireland Logistics Environment: 
Many factors affect DHL Supply Chain UK & Ireland's fast-paced logistics environment. E-commerce, rising fuel and energy prices, changing sustainability rules, and complicated UK-EU trade flows made customs harder after Brexit. DHL operates retail and e-commerce logistics from Daventry in the Midlands, high-value air freight and pharmaceuticals from Heathrow Logistics Park and automotive JIT logistics from Euro central in Glasgow. Customs have changed after Brexit, affecting trade, especially in Ireland. However, these hubs have different processes, making performance management difficult.
2. A centralised EDW strategy: 
The UK and Ireland need a central Enterprise Data Warehouse (EDW) to collect operational data nationwide to fix these issues. EDW data includes warehouse volume, cross-border shipments, customs clearance times, net zero carbon emissions, and client contract profitability. Three data marts aid decision-making: strategy, finance, and business. 


3. MD Data Mart: 

To provide a complete picture of Data Mart, its MD tracks customs delays, Daventry's e-commerce growth, Heathrow's pharmaceutical cold chain compliance, JIT risk in Scotland, and carbon emission reduction efforts. KPIs include how often shipments arrive on time (UK vs. EU), how long customs takes to clear them, how much warehouse space is used, how well the cold chain is followed, how well SLAs are followed, and how many carbon emissions per shipment are released. This guide will help you prepare for Brexit, follow the rules, and align your investments with your sustainability goals.

4. Finance Director Data Mart: 


The UK and Ireland Finance Director Data Mart focus on cost management and contract profitability. In the EU, customs administration, fuel, labour shortages, and shipping fees are rising. KPIs include client profit margins, cost per shipment, fuel cost variance, customs cost distribution, Premium Express margins, and contract profitability. Labour costs rose after Brexit, lowering EU shipment margins, e-commerce fulfilment margins, and warehousing margins.


5. Sales and Marketing Director Data Mart: 

The Sales and Marketing Director Data Mart analyses e-commerce trends, pharmaceutical demand, sustainability, and cross-border business issues to retain and grow customers. KPIs include customer retention, automotive SLAs, value-added services, return processing, and regional revenue growth. It allows targeted marketing, upselling, and proactive churn management.


6. Strategy result: 
The EDW helps DHL secure data, improve cross-border analytics, track sustainability, and empower UK and Ireland operations to make business, financial, and strategic decisions.

[bookmark: _Toc222581809]6. How This Solves UK & Ireland Challenges
	UK Challenge
	Data Mart Solution

	Brexit delays
	Customs & transit analytics in MD mart

	E-commerce growth
	Warehouse throughput analysis

	Cross-border complexity
	Shipment lane profitability

	Sustainability compliance
	Carbon tracking metrics

	Fragmented data
	Unified UK & Ireland EDW
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[bookmark: _Toc222581810] 1.4: OLTP Normalisation vs. Data Warehouse Dimensional Modelling
The IT director knows OLTP systems but not data warehousing. Explain how data warehouse dimensional models differ from normalised OLTP structures. Show facts and dimensions with a star schema diagram based on DHL's logistics data (shipments, inventory, routes). 

The UK and Ireland IT Director at DHL Supply Chain is an expert on OLTP systems like WMS, TMS, and OMS. Built for real-time operation. Data warehousing requires a decision-making and analytics-focused modelling method. This section compares normalised OLTP structures to data warehouse star schemas. It illustrates with DHL shipping data. 



1. OLTP Systems (Structures that are Normalised) 
1.1 What OLTP is for The purpose of OLTP systems is to:
 • Handle a lot of transactions 
• Make sure that the data is correct and complete 
• Help operations happen in real time 
• Cut down on duplication 
Examples from DHL UK and Ireland:                                                                                                                                            • Scanning packages in the Daventry warehouse 
• Keeping track of when a car leaves Heathrow 
• Changing the amount of stock in Eurocentral 
• Making invoices for each shipment 

1.2 Normalisation in OLTP 
Normalisation is a way to create a database that:                                                                                                                                    • Gets rid of duplicate data 
• Splits data into several tables that are all linked 
• Works with primary and foreign keys 
• Improves data integrity 
Most OLTP systems are set up in Third Normal Form (3NF). 




1.3 Example: OLTP Structure for DHL Shipments 
In an OLTP system, shipment data could be divided into: 
Table of Shipments                                                                                                                                                                                      • Shipment_ID (PK)                                                                                                                                                                                             • Client_ID (FK) 
• Origin_Location_ID (FK) 
• Destination_Location_ID (FK) 
• Service_Type_ID (FK) Client Table 
• Client_ID (PK) 
• Name of Client 
• Sector of the industry 
• SLA_Type Table of Locations 
• Location_ID (PK) 
• Name of Hub 
• Table of Country Services 
• Service_Type_ID (PK) 
• Name of the service                                                                                                                                                                                                      • Extra Charge 
To cut down on duplication, each table is saved independently. 

1.4 Restrictions for Management Reporting 
OLTP is great for operations, but not so great for analytics:                                                                                            • Joins that are hard to understand over multiple tables                                                                                                                   • Large aggregations take a long time to run 
• Difficult cross-regional reporting 
• Difficult to look at trends throughout time 

For instance, addressing the question, "What is the average on-time delivery rate for automotive clients in the UK and Germany over the past 12 months?" 
This needs a lot of joins and complicated query logic in OLTP. 

2. Dimensional Modelling for Data Warehouses 
2.1 What is the purpose of a data warehouse? 
A Data Warehouse is made for: 
• Analysing the past 
• Reporting on strategy 
• Analysing trends 
• Dashboards for performance 
• Making decisions at the top level 

Data warehouses use dimensional modelling, usually in a Star Schema format, instead of normalisation. 

[bookmark: _Toc222581817]3. Key Differences: OLTP vs Data Warehouse
	Feature
	OLTP (Normalised)
	Data Warehouse (Dimensional)

	Purpose
	Operational processing
	Analytical reporting

	Design
	Normalised (3NF)
	Star / Snowflake schema

	Redundancy
	Minimal
	Accepts controlled redundancy

	Query Type
	Short, simple transactions
	Complex aggregations

	Performance
	Optimised for inserts/updates
	Optimised for reads

	Users
	Operational staff
	Executives, analysts
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4. DHL Star Schema Example (Logistics Data)
For DHL UK & Ireland, a Shipment Performance Star Schema could be designed as follows:
· 4.1 Central Fact Table 
Fact_Shipment 
This contains measurable business metrics. 
Columns: 
Shipment_ID (PK), 
· Time_Key, 
· Client_Key, 
· Location_Key, 
· Route_Key,
· Service_Key, 
· Revenue,
· Freight_Cost, 
· Transit_Time_Hours, 
· On_Time_Flag,
· Carbon_Emissions, 
· Volume, 
· Weight 


These are quantitative measures used for analysis. 

4.2 Dimension Tables 
Dimensions describe base on the business context. 
Dim_Time 
• Time_Key (PK) 
• Date 
• Month 
• Quarter 
• Year 

Dim_Client 
• Client_Key (PK) 
• Client_Name 
• Industry_Sector (example: Retail, Pharma, Automotive) 
• Contract_Type 
• SLA_Level 
Dim_Location 
• Location_Key (PK) 
• Hub_Name (Daventry, Heathrow, etc.) 
• Country 
• Region (UK, EU) 
• Warehouse_Type 


Dim_Route 
• Route_Key (PK) 
• Origin 
• Destination 
• Mode (Road, Air, Ocean) 
• Cross_Border_Flag 

Dim_Service 
• Service_Key (PK) 
• Service_Type (Standard, Premium Express) 
• Surcharge_Rate 


5. Star Schema Diagram (DHL Example) 
                                Dim_Time 
                                        | 
                                        | 
Dim_Client —— Fact_Shipment —— Dim_Location 
                                        | 
                                        | 
                                Dim_Route 
                                        | 
                                        | 
                                Dim_Service 
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6. Why Dimensional Modelling is Better for DHL Executives 
Example Query1: 
“Total revenue by client sector in UK hubs last quarter” 

This was said to be a simple aggregation: 
• SUM(Revenue) 
• GROUP BY Industry_Sector 
• FILTER Region = UK 
• FILTER Quarter = Q4 

No complex joins across 15+ normalised tables. 

Example Query 2: 
“Carbon emissions per shipment by route into Germany” 
Using Dim_Route and Fact_Shipment, which was said is a straightforward aggregation. 




7. Inventory Star Schema 
DHL could also create: 

Fact_Inventory 
• SKU_Key 
• Time_Key 
• Location_Key 
• Inventory_Level 
• Space_Utilisation 
• Pick_Time 
• Putaway_Time 

Dimensions: 
• Dim_SKU 
• Dim_Location 
• Dim_Time 
[image: A screenshot of a computer

AI-generated content may be incorrect.]
This supports warehouse efficiency analysis at Daventry and Heathrow. 




8. Key Benefits for DHL UK & Ireland 
For Managing Director 
• On-time delivery by region 
• Carbon tracking 
• Cross-border performance For Finance Director 
• Profit margin per shipment 
• Cost analysis by service type For Sales Director 
• Revenue by client sector 
• SLA compliance trends 

9. Conceptual Comparison Diagram 
OLTP (Normalised) 
Shipment → Client → Address → Country → Service → Route 
(Many joins required) 

Data Warehouse (Star Schema) 
                  Dim_Client 
                  Dim_Location 
                  Dim_Service 
                  Dim_Time 
                          ↓ 
                  Fact_Shipment 

(this Single-level joins, enables faster aggregation)
[6] [7] [8] [9]


2.1 Source System Identification 
The Enterprise Data Warehouse (EDW) of DHL Supply Chain UK & Ireland needs data from internal operational systems and relevant external sources.

The WMS, TMS, and OMS are internal systems that track operational logistics transactions like creating shipments, scanning parcels, moving goods in the warehouse, and sending vehicles. Fleet management systems track fuel usage, route performance, and operating costs, while ePOD systems track delivery confirmations and customer signatures. Financial systems report invoicing, cost allocation, contract profitability, and revenue. Customer relationship management and portals provide client master data, service agreements, and SLA performance metrics.

Outside sources also provide useful information. These are systems for clearing customs for UK-EU trade after Brexit, market provider fuel price data, sustainability reporting for carbon emissions, and partner carrier cross-border shipment status systems.

The data warehouse can provide a cross-functional view of DHL's UK and Ireland logistics operations by combining these sources.
2.2 Star Schema Design for DHL Data Warehouse 
To support analytical reporting and executive decision-making at DHL Supply Chain UK & Ireland, the Enterprise Data Warehouse should use dimensional modelling with a star schema design. Unlike highly normalised operational databases, star schemas simplify complex logistics data into fact tables containing measurable business metrics and surrounding dimension tables providing descriptive context. This structure improves query performance and enables efficient aggregation for business intelligence reporting.
Core Star Schema: Shipment Performance
The central star schema focuses on shipment and delivery performance across the DHL network.
Fact Table: Fact_Shipment
The Fact_Shipment table stores quantitative operational metrics generated during logistics activities.
Key attributes include:
· Shipment_Key (Primary Key)
· Time_Key (Foreign Key)
· Client_Key (Foreign Key)
· Location_Key (Foreign Key)
· Route_Key (Foreign Key)
· Service_Key (Foreign Key)
· Vehicle_Key (Foreign Key)
· Revenue
· Freight_Cost
· Transit_Time_Hours
· On_Time_Flag
· Carbon_Emissions
· Weight
· Volume
These measures allow management to evaluate logistics efficiency, service performance, cost management, and sustainability metrics across the UK and Ireland.
Dimension Tables
Dimension tables provide descriptive attributes that allow facts to be analysed from multiple business perspectives.
Dim_Time
The Time dimension supports historical trend analysis.
Attributes include:
· Time_Key (Primary Key)
· Date
· Month
· Quarter
· Year
· Day_of_Week
This dimension enables managers to analyse performance trends such as quarterly revenue or monthly on-time delivery rates.
Dim_Client
The Client dimension contains master data describing DHL customers.
Attributes include:
· Client_Key (Primary Key)
· Client_Name
· Industry_Sector (Retail, Pharmaceutical, Automotive)
· Contract_Type
· SLA_Level
· Client_Region
This allows DHL leadership to evaluate client profitability and service performance by industry sector or contract type.
Dim_Location
This dimension stores data about DHL warehouses and logistics hubs.
Attributes include:
· Location_Key (Primary Key)
· Hub_Name (Daventry, Heathrow Logistics Park, Eurocentral)
· Country
· Region
· Warehouse_Type
This allows performance comparisons between regional distribution centres across the UK and Ireland.
Dim_Route
The Route dimension describes transportation paths between origin and destination.
Attributes include:
· Route_Key (Primary Key)
· Origin_Location
· Destination_Location
· Transport_Mode (Road, Air, Ocean)
· Cross_Border_Flag
This dimension supports analysis of cross-border logistics performance and Brexit-related shipment delays.
Dim_Service
The Service dimension stores metadata describing DHL logistics services.
Attributes include:
· Service_Key (Primary Key)
· Service_Type (Standard, Express, Premium Express)
· Service_Category
· Surcharge_Rate
This enables analysis of cost and revenue differences between logistics service types.
Dim_Vehicle
The Vehicle dimension supports fleet performance analysis.
Attributes include:
· Vehicle_Key (Primary Key)
· Vehicle_Type
· Fuel_Type
· Capacity
· Emission_Category
This dimension helps DHL track fuel efficiency and carbon emissions in line with sustainability targets.
Aggregate Data Tables
To support faster executive reporting, the data warehouse can also include pre-aggregated tables such as Monthly_Delivery_Performance. These tables store summary metrics including total shipments, average delivery time, on-time delivery percentage, and total revenue per month.
Benefits of the Star Schema
The star schema enables DHL executives to easily perform analytical queries such as identifying the most profitable client sectors, comparing performance across logistics hubs, monitoring SLA compliance, and analysing carbon emissions per shipment. The simplified dimensional structure significantly reduces query complexity compared to normalised OLTP systems and provides the foundation for advanced business intelligence dashboards across the UK and Ireland logistics network.

2.3 Data Marts and Schema 
Departments can make decisions using DHL Supply Chain UK & Ireland's Enterprise Data Warehouse's data marts. Data marts serve finance, operations, and customer service management functions with subject-specific analytical views.

Financial Data Mart

The Finance Data Mart's main goals are cost reduction, revenue analysis, and contract profitability. It helps the Finance Director track logistics costs, fuel prices, and service contract profitability.

The schema usually has a Fact_Finance_Performance table with revenue, freight, fuel, customs, and profit margin. Dimension tables like Dim_Client, Dim_Service, Dim_Time, and Dim_Location support this.

Financial analysts can analyse profitability by client sector, service type, or regional logistics hub with this structure.

Data Mart for Operations

The Operations Data Mart monitors warehouse and transportation logistics. Operations managers can monitor warehouse space, delivery reliability, and performance with this data mart.

Fact_Shipment_Performance tables measure shipment volume, transit time, on-time delivery rate, warehouse throughput, and vehicle utilisation. Dimensions include Time, Location, Route, Service, and Vehicle.

This data mart compares DHL hubs like Daventry and Heathrow Logistics Park.

Client Service Data Mart

The Client Services Data Mart manages customer relationships and SLAs. Sales and service managers evaluate client performance, service quality, and retention.

The Fact_Client_Service table displays SLA compliance, delivery success, return shipments, and client satisfaction. They include Dim_Client, Dim_Time, Dim_Service, and Dim_Location.

The central data warehouse maintains data consistency, while these data marts give DHL departments targeted analytical insights.



2.4 ETL Plan 
The ETL process integrates operational data from DHL’s logistics systems into the enterprise data warehouse.
Extraction: Data is extracted from internal systems including the Warehouse Management System (WMS), Transportation Management System (TMS), Order Management System (OMS), fleet management systems, and financial systems. External sources such as customs systems and fuel price feeds may also be integrated.
Transformation: During transformation, data is cleansed to remove duplicates, correct formatting errors, and standardise data values. For example, location codes from different systems are standardised into a unified hub identifier. Shipment data may also be enriched with calculated fields such as transit time, on-time delivery flags, and carbon emission estimates.
Loading: The transformed data is then loaded into staging tables and subsequently into fact and dimension tables within the data warehouse. Aggregated summary tables are also generated for faster reporting.
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2.5 Data Quality & Governance 
Maintaining strong data quality and governance is essential for reliable decision-making. During ETL, data validation rules ensure accuracy, completeness, and consistency across multiple source systems. Standardised formats and master data management reduce inconsistencies in client, location, and service identifiers. Governance policies also define data ownership, access control, and user permissions to protect sensitive financial and client data. Compliance with UK data protection regulations and audit tracking ensures accountability and transparency in warehouse operations.
[9]











Conclusion
In concluding I have decided that a centralised Enterprise Data Warehouse can help get around broken systems and see all of DHL Supply Chain UK & Ireland's operations in one place. Dimensional modelling and targeted data marts which can help me better understand how well I’m doing, how much money I’m making, and how good the service is. I can use this method to handle issues like Brexit, rising costs, and calls for sustainability. It helps to make better strategic decisions, run business more efficiently, and stay ahead of the competition in a logistics world that is always changing.
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