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[bookmark: _Toc223225502]Introduction
A strategy plan for integrating a data warehousing solution into DHL Supply Chain's UK and European operations is presented in this study. It offers a strong architecture to combine, evaluate, and display vital business intelligence while addressing the prevailing problems of dispersed data across numerous operational systems. The suggested solution will give DHL Supply Chain a comprehensive understanding of its many activities, maximise supply chain effectiveness, raise customer happiness, and facilitate quick, data-driven strategic choices in a challenging marketplace. Improved asset utilisation, greater profitability analysis, and increased insight into key performance metrics are some of the main advantages.





[bookmark: _Toc223225503]1.1 OLTP vs. Data Warehouse
OLTP systems handle fast, real‑time business transactions like orders or payments (1). Data Warehouses store large, historical, organised data for reporting, trend analysis, and strategic decision‑making (2).
In order to support daily operations, DHL Supply Chain now uses a number of Online Transaction Processing (OLTP) systems, including Order Management Systems (OMS), Transportation Management Systems (TMS), and Warehouse Management Systems (WMS). Order creation, package scanning, inventory changes, truck departures, and proof of delivery are just a few of the many real-time transactions that these systems are made to effectively record and handle. DHL's warehouses and transportation fleets run smoothly thanks to OLTP systems, which place an operational priority on speed, accuracy, and data integrity.
However, OLTP systems are not made for strategic analysis across regions, clients, or service lines, even though they are necessary for managing particular facilities and contracts. It is challenging to get a unified picture of performance, profitability, and service levels throughout DHL's UK and European network since data is kept in disparate platforms.
By combining data from several OLTP sources into a single, centralised repository that is optimised for analysis and reporting, a data warehouse overcomes this constraint. A data warehouse holds past data and facilitates sophisticated queries, trend analysis, and performance benchmarking, in contrast to OLTP systems, which concentrate on current transactions.
A data warehouse would help DHL Supply Chain's senior management keep an eye on end-to-end logistics flows, compare warehouse productivity between locations like Daventry and Düsseldorf, analyse client profitability, and track important metrics like carbon emissions, inventory usage, and on-time delivery. In addition to supporting quicker, data-driven decision-making, this single analytical platform would increase operational effectiveness, boost customer happiness, and offer the strategic insight needed to effectively address market shifts like the expansion of e-commerce and sustainability requirements.






[bookmark: _Toc223225504]1.2 Data Warehouse Architecture & ETL
Data Warehouse Architecture is the basic design that shows how a data warehouse is built. It explains where the data comes from, how it is cleaned and stored, and what tools are used to access it for reports, analysis, and decision‑making [3].
A contemporary data warehouse architecture that unifies data from many operational systems into a single, centralised platform for analysis and reporting is necessary for DHL Supply Chain to handle the fragmented data landscape across its operations in the UK and Europe. Source systems, data integration (ETL), data storage, and display layers make up the tiered design of the suggested architecture.
The source systems layer consists of all operational and external systems from which raw data is collected [4]. Includes DHL's current operational platforms include fleet tracking systems, finance systems, customer relationship management tools, warehouse management systems (WMS), transportation management systems (TMS), and order management systems (OMS). Incorporating data from external sources, such as weather, fuel prices, and customs or regulatory data, can also impact logistics effectiveness.
The ETL (Extract, Transform, Load) layer is in charge of gathering information from these many systems and getting it ready for analysis. Data is copied from running systems during the extraction process without impairing their functionality. By eliminating duplicates, fixing inconsistencies, implementing business rules, and combining datasets from several locations into a single format, the transformation phase cleans and standardises the data. The processed data is then stored in the central data warehouse during the load phase [6].
Crucially, the ETL procedure is usually planned for off-peak times or executed with incremental updates, guaranteeing that everyday logistical tasks like order processing, warehouse operations, and fleet movements continue uninterrupted. This strategy gives leadership confidence that operations will be supported by the data warehouse rather than interfered with.
The data warehouse storage layer supports quick reporting and querying by containing organised historical data arranged using dimensional models (like star schemas). Data marts can be made from this central repository for particular business tasks, such as client service levels, warehouse utilisation, financial profitability, and transportation performance.
Finally, the presentation layer makes analytics tools, reports, and dashboards available to managers and executives. Key performance metrics including on-time delivery, inventory turnover, route efficiency, and carbon emissions may all be tracked in real time using these dashboards.


[image: ]
Figure 1 DHL Supply Chain - Data Warehouse Architecture

Impact on Daily Operations:
The CEO can rest easy knowing that the ETL process is made to have little to no effect on the day-to-day operations of DHL Supply Chain. ETL procedures are usually planned for off-peak times (like overnight) when there is little demand on the transactional system. Additionally, ETL tools frequently employ strategies like snapshotting and incremental loading, which only processes newly added or modified data, to effectively collect data without placing a significant burden on the source databases. The ETL process does not alter the data; it reads it from operational systems. This guarantees that, free from analytical demands, the live WMS, TMS, and OMS will continue to operate at peak efficiency.

[bookmark: _Toc223225505]1.3 Data Marts for Management Decision-Making
A data mart is a subset of a data warehouse that holds information for a particular team or use, such as marketing, sales, or finance. It enables users to find the information they require fast without having to search the entire warehouse [7].
DHL Supply Chain should create specialised data marts to support the decision-making requirements of various senior leaders in order to optimise the value of a central data warehouse. For a specific business function, a data mart is a subject-focused subset of the enterprise data warehouse that offers high-performance, simple, and pertinent information access. The Managing Director, Finance Director, and Sales & Marketing Director's data marts are customised to guarantee that each executive gets actionable insights in line with their strategic aims.
The Managing Director (MD) Data Mart should prioritise strategic supervision and operational excellence across logistics hubs in the UK and Europe. Shipment performance metrics (planned versus actual delivery times), fleet efficiency, warehouse utilisation rates, service level agreement (SLA) compliance, and carbon emissions indicators associated with green logistics programs are examples of important data. Dashboards could offer trend analysis for demand variations, bottleneck identification, and regional comparisons (e.g., Daventry vs. Rotterdam operations). This allows the MD to track overall productivity, spot lagging areas, and assist with long-term investment choices like fleet modernisation or warehouse automation.
The Finance Director Data Mart should focus on financial performance across clients and services, cost control, and profitability. It would combine operational data, including shipment volumes and warehouse throughput, with financial data, including surcharges, personnel expenses, fuel usage, income, and invoicing. Measures like cost-to-serve analysis, profit margins by customer contract, and cost per shipment would be crucial. By analysing profitability by location, service type (e.g., Premium Express vs. ordinary delivery), or industrial sector, finance leadership may pinpoint contracts that are losing money, optimise pricing tactics, and increase the accuracy of budgeting. Additionally, operational cost forecasting under various demand scenarios could be supported by predictive analytics.
The Sales and Marketing Director Data Mart should concentrate on market prospects, customer behaviour, and service consumption trends. Customer contact logs, order histories, service preferences, and client data would all be combined in this mart. Customer satisfaction metrics generated from delivery performance and service feedback, cross-selling potential for value-added services, sector-based demand patterns (such as the growth in e-commerce fulfilment), and client lifetime value are some examples of important insights. Finding untapped markets or areas for expansion may be made easier with the use of a geographic demand study of Europe.
By offering these specialised data marts, DHL Supply Chain maximises the value obtained from the company data warehouse by guaranteeing that every director receives customised, easily comprehensible information pertinent to their particular decision-making domain. 

[bookmark: _Toc223225506]1.4 Normalisation vs. Data Warehouse Dimensional Structure
Online transaction processing (OLTP) structures are commonly used in the architecture of DHL Supply Chain's operational systems, including Transportation Management Systems (TMS) and Warehouse Management Systems (WMS). To reduce redundancy and guarantee correctness during frequent transactions (such as shipment updates, inventory scans, and delivery confirmations), OLTP databases are heavily normalised, which means that data is divided into numerous related tables. Although this structure works well for routine tasks, it is not the best for analytics because complicated queries necessitate numerous table joins, which slows down performance and complicates reporting.
A data warehouse, on the other hand, employs dimensional modelling, which arranges data into straightforward structures that are best suited for reporting and decision-making. The most popular method is the star schema, in which several dimension tables that describe the context of the events are linked to a core fact database that contains quantifiable business events. This design facilitates trend analysis across time and business domains, enhances query speed, and promotes user-friendly reporting.
Example Star Schema for DHL Logistics
Fact Table: Shipment_Fact
· Shipment ID
· Delivery Time (planned vs actual)
· Transport Cost
· Distance Travelled
· Carbon Emissions
· Quantity Shipped
Dimension Tables:
· Time_Dimension: Date, Month, Quarter, Year
· Location_Dimension: Origin Hub, Destination Hub, Country, Region
· Client_Dimension: Client ID, Industry Sector, Contract Type
· Transport_Dimension: Mode (road, air, sea), Vehicle Type, Route
· Warehouse_Dimension: Warehouse ID, Capacity, Utilisation Rate
· Service_Dimension: Service Type (standard, express, cold chain, VAS)

[image: ]
Figure 2 Example Star Schema for DHL Logistics

Executives can swiftly examine important indicators like on-time delivery, cost per shipment, and warehouse utilisation across regions, clients, and services with this dimensional approach. The data warehouse, in contrast to OLTP systems, offers a consolidated, historical picture that facilitates performance optimisation and strategic planning.
[bookmark: _Toc223225507]Task 2: Designing a star schema and implementation plan for DHL’s new data warehouse.
[bookmark: _Toc223225508]2.1 Source System Identification 
To give DHL Supply Chain a unified operational picture throughout the UK and Europe, the data warehouse will combine several internal and external data sources.
· [bookmark: _Toc223225509]Internal Sources
Internal data comes from several core systems. The Order Management System (OMS) captures customer orders and service details, while Warehouse Management Systems (WMS) handle inventory levels and warehouse activities. Transportation Management Systems (TMS) provide information on shipment routing and delivery performance. Fleet and telematics systems supply vehicle tracking, fuel usage, and operational insights. Customer Relationship Management (CRM) systems store client profiles and SLA requirements, and financial systems manage invoicing, costs, and profitability data.
· [bookmark: _Toc223225510]External Sources
External data sources include client portals, Electronic Data Interchange (EDI) feeds, third‑party carrier platforms, and customs or regulatory databases. Additional datasets, such as fuel price indexes or sustainability information, also contribute to planning. Bringing these sources together supports accurate reporting, performance monitoring, and better strategic decisions across logistics operations.
[bookmark: _Toc223225511]2.2 Star schema design 
A Star Schema is a simple way of organising data in a database for fast reporting and analytics [8].
According to the data warehousing consultant hired by DHL Supply Chain's UK & Ireland division, a star schema architecture should be incorporated into the suggested data warehouse design in order to facilitate effective reporting, analytics, and executive decision-making throughout logistics operations. For non-technical stakeholders, a star schema is especially appropriate since it streamlines complicated operational data into easily understood fact tables encircled by descriptive dimension tables, facilitating quicker queries and more understandable business insights.
· [bookmark: _Toc223225512]Core Star Schema Design
The main focus of the star schema should be a Fact_Shipment_Performance database that records quantifiable logistics events in hubs in the UK and Europe. Shipment cost, delivery time variance (planned vs. actual), distance travelled, fuel consumption, carbon emissions, on-time delivery flag, and income per shipment are important indicators in this fact table. Analysis from several operational viewpoints would be possible thanks to foreign keys that link to multiple dimension tables.
Dimension Tables (Master Data)
1. Dim_Client
Includes client master data, including Client_ID, contract type, SLA level, pricing agreement, industrial sector (healthcare, retail, and automotive), and geographic location. This makes it possible to analyse service performance and profitability by client segment.
2. Dim_Location
Includes information on the warehouse and hub, including location ID, country, city, kind of facility (air freight hub, cross-dock, distribution center), and operational speciality (pharmaceutical, cold chain, automotive). This facilitates performance comparisons between regions.


3. Dim_Time
Trend analysis and seasonal forecasting are made possible by a standard time dimension that includes day, week, month, quarter, and year properties.
4. Dim_Vehicle
keeps track of fleet data, such as vehicle ID, type (truck, van), fuel type, capacity, maintenance plan, and emission classification. This facilitates sustainability reporting and fleet optimisation.
5. Dim_Service_Type (Metadata Table)
Defines logistics service categories such as express, standard, premium express, cold chain, and value-added services. This acts as metadata describing operational offerings and pricing tiers.
6. Dim_Order
Includes order-level attributes such as order priority, requested delivery window, handling requirements, and order channel. This supports customer experience and SLA compliance analysis.
To provide deeper operational insight, multiple star schemas can be implemented
1. [bookmark: _Toc223225513]Fact_Warehouse_Operations
Evaluates items like order accuracy, worker hours, inventory turnover, pick and pack times, and storage utilisation. SKU/Product, Client, Employee, Time, and Location are examples of dimensions.
2. [bookmark: _Toc223225514]Fact_Financial_Performance
Records profit, expenses, margin, discounts, surcharges, and the status of invoices. Client, Service Type, Time, Shipment, and Region are among the dimensions that allow for profitability analysis of various contracts and services.
· [bookmark: _Toc223225515]Aggregate Data Layer

Aggregate tables like Monthly_Delivery_Performance, which include summarised KPIs like on-time delivery rate, average transit time, total shipments, revenue, and carbon emissions by area and service type, should be made in order to support executive dashboards. These pre-aggregated tables facilitate near real-time reporting for leadership teams and enhance query performance.
· [bookmark: _Toc223225516]Benefits for DHL
A single source of truth is created by integrating data from finance, TMS, OMS, and WMS systems using this star schema approach's unified, scalable design. Across UK and European businesses, executives can effortlessly track sustainability measures, assess client profitability, spot bottlenecks, and keep an eye on logistical efficiency. DHL's long-term digital transformation strategy is supported by the modular design, which also permits future extension, such as predictive analytics for demand forecasting or route optimisation.

[bookmark: _Toc223225517]2.3 Data Marts and Schema
Data marts are condensed, targeted portions of a data warehouse created for certain groups or purposes. Data storage, linking, and access are organised using schemas, which are structured layouts [9].
Departmental data marts will allow DHL Supply Chain to make targeted decisions while still integrating with the main company data warehouse. Operations, Finance, and Client Services are the three main data marts that are advised.
· [bookmark: _Toc223225518]Operations Data Mart
This mart supports logistics managers responsible for transport and warehouse efficiency. A Fact_Operations_Performance table with metrics like delivery time, warehouse throughput, vehicle utilisation, fuel consumption, and on-time delivery rate would serve as the focal point of its star schema. Time, Location, Vehicle, Service Type, Shipment, and Employee are examples of dimension tables. Fleet telematics systems, warehouse management systems, and transportation management systems (TMS) are the primary sources of the data. Bottleneck identification, route optimisation, and warehouse productivity enhancements are made possible by this mart.
· [bookmark: _Toc223225519]Finance Data Mart
Finance data mart Designed for financial analysts and executives, A Fact_Financial_Performance table that records revenue, operating expenses, profit margins, surcharges, discounts, and invoice status would be included in this mart. Tables of dimensions might contain Time, Region, Client, Contract Type, and Service Type. Data sources include billing platforms and financial ERP systems. This mart facilitates customer, service, and geographic profitability analysis, which improves cost control and contract negotiation.
· [bookmark: _Toc223225520]Client Services Data Mart
This mart focuses on customer satisfaction and SLA performance. We would add data like order accuracy, delivery delays, claims, returns, and customer interactions in the core Fact_Client_Service table. Location, Client, Order, Time, and Service Level Agreement are examples of dimension tables. Order Management Systems (OMS) and customer service platforms would be the sources of the data. This market enhances customer interactions, monitors SLA compliance, and improves service quality.

[image: ]
Figure 3 DHL Supply chain- Data Mart

[bookmark: _Toc223225521]2.4 Extract, Transform, Load (ELT) Plan
ELT is a process where data is first taken from source systems (Extract), then loaded into a storage system like a data lake or warehouse (Load), and finally cleaned, shaped, or enhanced inside that system (Transform) (10).
Data from several DHL operating systems will be integrated into the warehouse through the ETL (Extract, Transform, Load) procedure. Data will be pulled from financial ERP systems (costs and income), fleet systems (vehicle telemetry), TMS (shipping and transport data), WMS (inventory and warehouse activities), and OMS (orders and clients).
Data will be cleansed during transformation in order to eliminate duplicates, standardise formats (such as dates, units, and location codes), and address regional discrepancies. KPIs like warehouse utilisation rates and monthly delivery performance will be computed by aggregates. Delivery variance, carbon emissions estimates, and profitability indicators are examples of derived attributes that will be added as part of enrichment.
Lastly, Loading will use scheduled batch processes and incremental updates for reporting that is almost real-time, first populating dimension tables (master data) and then fact tables and aggregated summary tables.

[image: ]
Figure 4 DHL supply Chain - ELT Process



[bookmark: _Toc223225522]2.5 Data Quality & Governance
The procedures that guarantee data is accurate, consistent, trustworthy, and handled appropriately are referred to as data quality and governance. Data collection, storage, protection, and sharing inside an organization are governed by a set of rules, standards, and controls (11).
Effective data governance is necessary to provide trustworthy decision-making. Keeping data comprehensive, accurate, and consistent across systems throughout ETL procedures are important factors to take into account. The definitions of clients, locations, and services should be standardised across regions using master data management. Audit trails and role-based access restrictions are necessary to ensure adherence to data protection laws and contractual confidentiality. Data quality and trust in warehouse outputs will be maintained throughout time by ongoing monitoring, validation guidelines, and data stewardship duties.
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