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Task 1 – Strategic Data Warehousing Proposal for DHL Supply Chain UK & Ireland
Introduction
DHL Supply Chain manages complex logistics operations across the UK and Europe, with data generated from multiple operational systems including warehouse, transport, order and financial platforms. The case study highlights that, while these systems work effectively at a local level, their fragmented nature limits DHL’s ability to gain integrated performance insights across sites, clients and regions. This report therefore evaluates how a data warehouse could support DHL’s UK and Ireland division by improving data integration, reporting and decision-making.
1.1 OTLP vs Data Warehouse
Online Transaction Processing (OLTP) systems are made to help businesses run smoothly by quickly and accurately processing a lot of everyday transactions. For example, DHL's Warehouse Management System (WMS), Transportation Management System (TMS), and Order Management System (OMS) are all OLTP environments because they keep track of real-time events like parcel scans, stock movements, dispatches, deliveries, and invoice updates. Most of the time, OLTP databases are very normalised, only hold current data, and are set up to make it easy to add, change, and delete small numbers of records quickly [1]. 
A data warehouse has a different job. It is a subject-oriented, integrated, time-variant, and non-volatile repository that is mainly used for making decisions in organisations. Instead of supporting individual transactions, it combines data from several operational systems and keeps historical data so that managers can look at trends, compare performance, and help with strategic planning. Data warehouses are built to handle complicated queries on big data sets, and they are usually set up to make analysis faster instead of transactions [1], [2].
For DHL, this means that OLTP systems are necessary for running the business, but they don't give a complete picture of logistics performance in the UK and Europe on their own. A data warehouse would let the CEO and senior team look at on-time delivery, warehouse use, client profitability, and SLA performance over time and across sites without getting in the way of operational systems. This is the main reason to put money into a warehouse in addition to the OLTP systems you already have. 
[bookmark: _Toc227148238]1.2 Data Warehouse Architecture and ETL
[bookmark: _Hlk227147720]A data warehouse architecture gives you a way to organise the data you get from many operational systems so that you can clean, combine, and analyse it. DHL's main source systems are Warehouse Management Systems (WMS), Transportation Management Systems (TMS), Order Management Systems (OMS), fleet and GPS systems, client records, and financial systems. The assignment also shows that DHL gets its data from several hubs in the UK and Europe. This data includes information about shipments, warehouses, orders, transportation, clients, and finances. This means that senior managers need one consistent view of performance instead of separate reports from each local system. This is why an integrated warehouse architecture is needed.
There are four main layers in a typical data warehouse architecture: source systems, staging/ETL, the central data warehouse, and presentation tools like reports, dashboards, and data marts. Kimball calls this a back-room space for extraction, transformation, and loading, and a front-room space for analysis [3]. Oracle also says that data warehouses are made to combine data from different sources to help with queries and decisions, not to process transactions [4].

For DHL, the architecture could be shown as:
[image: ]
[bookmark: _Toc227147602]Figure 1 - Example ETL process
[bookmark: _Hlk227147728]
This architecture is based on the ETL process. Extracting means getting data from DHL's operational systems and outside partners. Transform means cleaning and standardising the data before loading it. For example, it means changing inconsistent location names into standard hub codes, making sure that date formats match up, reconciling client IDs across systems, and figuring out things like the difference between actual and planned transit time. Load means putting the changed data into the warehouse, usually in scheduled batches or controlled increments [3], [4].
This process shouldn't get in the way of DHL's daily business because the warehouse doesn't take the place of OLTP systems; it just reads data from them and keeps separate copies for analysis. ETL jobs are usually scheduled during times when there isn't much going on, or they are done in small steps so that operational systems can keep processing live logistics events while management reporting is done in the warehouse [3]. This separation is important for DHL because the board needs to be able to get reliable information from all over the world while the company's warehousing, transportation, and order systems stay open for business.
[bookmark: _Toc227148239]1.3 Data Marts for Management Decision-Making
[bookmark: _Hlk227147777]Data marts are smaller, subject-specific parts of a data warehouse that are made to meet the analytical needs of certain business users. Data marts give departments focused, relevant, and easier-to-use views of data for decision-making instead of giving everyone access to the whole warehouse [5]. This is useful for DHL because the managing director, finance director, and sales and marketing director all need different information from the same operational data. 
An operations data mart would help the managing director keep an eye on logistics performance across UK and European sites from a strategic point of view. This mart could combine data from shipments, warehouses, transportation, and SLAs to show things like the percentage of orders that were delivered on time, how much of the warehouse was used, how long it took to process an order, how quickly the inventory turned over, how many shipments were late, and how many exceptions there were. With this mart, the managing director could look at how well sites like Daventry, Heathrow, Rotterdam, and Düsseldorf are doing, find problems, and keep an eye on whether service goals are being met in all areas. This is important for DHL because the brief shows that they need to be able to see things better across regions and make decisions more quickly. 
For the finance director, a financial data mart would look at costs, revenues, and profits. It could combine records of invoices, transportation costs, labour costs, fuel costs, customs duties, contract terms, extra charges, and payment information. Some important measures could be revenue per shipment, cost per route, profit margin by client, warehouse operating cost, and the effect on the company's finances of premium services or returns. This would help the finance director figure out which contracts, services, or locations are making the most money and where costs are too high, which is cutting into margins. This is especially important for DHL because the rules for pricing, discounts, fuel surcharges, and contract terms are different for each client and service type. 
A client and service data mart would help the sales and marketing director understand how customers act, how they use services, and how well their accounts are doing. This mart could bring together information about customers, such as their profiles, order history, sector, type of service, delivery performance, complaints, and use of value-added services. Some examples of measures are trends in client revenue, compliance with service levels, repeat business, high-growth sectors, and patterns of demand by location or industry. This would help the sales and marketing director find important clients, focus on additional services, keep customers longer, and help with better account planning. DHL works with a lot of different industries, like retail, healthcare, and automotive. This type of mart would help figure out which clients and service combinations offer the best strategic opportunities. 
Overall, data marts would let DHL customise information for management needs while still using one central warehouse. This makes it easier to use, speeds up reporting, and makes sure that senior decisions are based on consistent data instead of reports that aren't connected to operations [5], [6].
[bookmark: _Toc227148240]1.4 OLTP Normalisation vs. Data Warehouse Dimensional Modelling
Because they serve different purposes, OLTP systems and data warehouses use different types of databases. Normalisation is a common way to design OLTP systems. It breaks data up into many related tables to keep data integrity and cut down on redundancy. This structure is good for daily transactions because it lets you add, change, and delete things correctly. For instance, in DHL's operational systems, shipment records, client information, vehicle information, and warehouse locations would probably be stored in separate normalised tables to make sure that everything is consistent while the business is running [7]. 
Most of the time, data warehouses are built using dimensional modelling, which is usually done with a star schema. A star schema has a central fact table that holds measurable business events. Around it are dimension tables that give more information about those events [5]. This method is easier to use for analytical queries and works better for reporting, aggregating, and trend analysis. 
If DHL used a star schema, FactShipment could be in the middle and have measures like transit time, freight cost, delivery delay, shipment volume, and revenue. After that, this fact table could connect to dimension tables like DimDate, DimClient, DimWarehouse, DimRoute, DimVehicle, and DimServiceType. In this model, managers can easily look at questions like which routes have the longest delays, which clients bring in the most money, or which warehouses have the best throughput. 
So, the main difference is that OLTP normalisation helps with fast transaction processing, while dimensional modelling helps with fast and easy-to-understand business analysis. For DHL, the star schema would help management make decisions by making it easier to query and understand logistics data.
[image: ]
[bookmark: _Toc227147603]Figure 2 - Star schema for DHL shipment analytics

Figure 2 shows a simplified star schema for DHL's data warehouse for logistics. FactShipment, the main fact table, keeps track of measurable shipping events like transit time, delay, cost, revenue, weight, and volume. It is connected to dimension tables that show the date, client, warehouse, route, vehicle, and service type, which give management a better idea of what is going on.
[bookmark: _Toc227148241]Task 2 – Designing DHL’s Data Warehouse Star Schema and Implementation Plan
[bookmark: _Toc227148242]2.1 Source System Identification
[bookmark: _Hlk227144929]To give a full picture of logistics performance, DHL's data warehouse would need to combine data from both internal and external sources. The Order Management System (OMS), which keeps track of customer orders, requested delivery dates, and order status; the Warehouse Management System (WMS), which keeps track of inventory levels, storage locations, inbound and outbound activity, and pick-and-pack operations; the Transportation Management System (TMS), which keeps track of shipment movement, carrier details, route planning, and delivery performance; and fleet management systems, which keep track of vehicle, driver, fuel, mileage, DHL would also need financial systems to keep track of costs, revenue, and profits, as well as systems for managing clients or SLAs to keep track of contract terms, industry sector, and service-level commitments. 
Customs data, updates from third-party carriers, data from supplier or client portals, and sustainability data like carbon-emission measures are all examples of relevant external sources. DHL needs these sources because they do cross-border shipping, hire outside companies to do transportation, and report on green logistics. Management would be able to look at operational efficiency, customer service, and profitability across DHL's UK and European network from one integrated platform if these systems were all in the same warehouse.
[bookmark: _Toc227148243]2.2 Star Schema Design
The star schema is the best way to set up DHL's data warehouse because it makes it easy for managers to report on data and lets them run quick analytical queries. This is better than a highly normalised operational database [5], [6]. DHL's case includes a number of important business processes, such as moving shipments, running warehouses, delivering orders, and settling accounts. These processes are related but not the same, so the warehouse should use a multi-star design. One star should be for shipment analysis, and the other stars should be for warehouse and financial analysis. This method lets DHL look at each major area in detail while still using the same dimensions across the whole warehouse. 
FactShipment should be at the center of the main schema because it is the main process that connects clients, warehouses, routes, vehicles, and service types. This fact table would have numbers that can be measured, like the actual transit time, the planned transit time, the delivery delay, the freight cost, the shipment revenue, the shipment weight, the shipment volume, and the number of packages. These steps are important because they help DHL keep an eye on how well their logistics, service, and profits are doing in the UK and Europe. The fact table would link to dimensions like DimDate, DimClient, DimWarehouse, DimRoute, DimVehicle, DimServiceType, and DimGeography. When combined, these dimensions let managers look at performance by time period, customer, hub, route, vehicle type, region, and service level. DHL could look at which routes have the most delays, which hubs handle the most packages, and which types of service bring in the most money.
Figure 3 presents this main shipment star schema and shows how the central fact table links to the key descriptive dimensions used for reporting and analysis.
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[bookmark: _Toc227147604]Figure 3 - Star schema for DHL's data warehouse, focusing on shipment analytics and logistics performance

[bookmark: _Hlk227148042]The diagram shows the main analytical structure of the warehouse. The supporting warehouse operations and financial stars add to the design to meet DHL's broader operational and business needs. 
After the main shipment schema, the warehouse should have more fact tables for other important business processes. The first one is FactWarehouseOperations, which would help with figuring out how productive a warehouse is and how well it handles inventory. Pick time, pack time, put-away time, inventory movement count, storage duration, and space utilisation are some of the things that would be measured in this table. It would have dimensions like DimDate, DimWarehouse, DimClient, and maybe DimItem or DimStaff. This would let DHL check how well warehouses are working at places like Daventry, Heathrow, and Rotterdam. This is important because the case study says that management should focus on optimising inventory and using warehouses more efficiently. 
FactFinancialPerformance should be another star. It should help with analysing business and profitability. The fact table would have the amount billed, the actual cost, the fuel surcharge, the customs duty, the discount amount, the value-added service charge, and the profit margin. It would be connected to dimensions like DimDate, DimClient, DimContract, DimServiceType, DimWarehouse, and DimRoute. This would help DHL figure out which clients, contracts, routes, and services make the most money and where cost pressures hurt financial performance. 
The design should also include master data, metadata, and aggregate data, as the brief says it should. Shared dimensions like client, warehouse, vehicle, contract, and service type would be used to show master data because these entities are used in more than one fact table. Metadata would keep track of things like source-system mappings, business definitions, KPI formulas, refresh schedules, and data lineage. This would help make sure that reports are clear and consistent. Summary tables, like monthly delivery performance by hub, client, or service type, could be used to store aggregate data. These summaries would make the dashboard work better and help with executive reporting, where trends are more important than details about individual transactions [5]. 
Overall, this dimensional design works well for DHL because it shows how the company really works while still being simple enough for management reporting, flexible enough for growth, and efficient enough for cross-regional logistics analysis.
[bookmark: _Toc227148244]2.3 Data Marts and Schema
[bookmark: _Hlk227148103]DHL should make separate data marts for the main business functions that need help from the warehouse on a regular basis. A data mart is a smaller part of warehouse data that is focused on a certain subject and is made for a certain group of users. This makes reporting faster and more useful [5]. Operations, finance, and client services would be the most useful marts for DHL. 
The operations data mart would help managers of logistics and supply chains. It would mostly use FactShipment and FactWarehouseOperations as its schema, and it would be linked to dimensions like DimDate, DimWarehouse, DimRoute, DimVehicle, and DimServiceType. The mart would have metrics like the rate of on-time deliveries, the average time it takes for items to get to their destination, the number of delays, the amount of time the warehouse is used, the time it takes to pick and pack items, and the performance of the route. It would help managers find problems, compare how well hubs work, and keep an eye on how reliable services are across the UK and Europe. 
The finance data mart would help the finance director and business analysts. The main part of its schema would be FactFinancialPerformance, which would be linked to DimDate, DimClient, DimContract, DimServiceType, and DimWarehouse. It would have information like the amount billed, the actual cost, the surcharge value, any discounts, and the profit margin. DHL could use this mart to figure out how profitable a client is, how well a contract is being carried out, and how much it costs to ship by route, region, or service type. 
The client services data mart would help account managers and salespeople do their jobs. FactShipment, DimClient, DimServiceType, DimDate, and DimGeography would all be used to combine shipment and client-focused data. It would include things like following SLAs, order trends, delivery performance, the number of returns, and how often people use the service. DHL would be able to keep an eye on customer satisfaction, find high-value accounts, and look for more service opportunities with this. 
Overall, these data marts would help people make better decisions by giving each department a simpler and more useful view of warehouse data while still keeping things consistent across the whole company [5], [6].
[bookmark: _Toc227148245]2.4 ETL Plan
[bookmark: _Hlk227148175]DHL's ETL process would pull data from the main operational systems, such as OMS, WMS, TMS, fleet systems, finance platforms, and outside sources like carriers or customs. Order data would go into tables for clients, contracts, and services; warehouse systems would fill in tables for warehouses, items, and operations; transport systems would fill in tables for shipments, routes, and vehicles; and finance systems would give tables for invoicing, costs, and profits. 
Before being loaded into the warehouse, the data would be cleaned, standardised, and combined. This would mean getting rid of duplicates, fixing missing or wrong values, making dates, currencies, and location codes consistent, matching client and shipment identifiers across systems, and coming up with calculated measures like delivery delay, profit margin, and on-time delivery rate. Historical keys would also be given to dimension tables to keep track of changes over time. After cleaning, the data would be put into fact and dimension tables. Dashboards and executive reports would then use aggregate summaries, like monthly delivery performance, to show the data. [5], [6].
[bookmark: _Toc227148246]2.5 Data Quality and Governance
To keep DHL's warehouse safe and reliable, data quality and governance are very important. When data comes from different countries and operational systems, accuracy, consistency, completeness, and timeliness are all very important. Data ownership, validation rules, access permissions, audit trails, and clear metadata definitions should all be part of governance controls. DHL must also make sure that it follows all legal and contractual requirements, such as keeping client and operational data safe. These controls would help keep people from losing faith in the warehouse and help managers make better decisions. [5], [6].
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