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[Summary] This paper examines the Prism framework as a foundational open-source solution for building 
large-scale, modular WPF applications in instrumentation and scientific software. It discusses the 
architectural challenges inherent in WPF and MVVM development and explains how Prism ad-
dresses these challenges through standardized infrastructure such as dependency injection, modu-
larity, region-based composition, navigation, and loosely coupled communication. Key Prism fea-
tures—including the ViewModel Locator, Region Manager, Event Aggregator, and Dialog Service—
are explored in the context of scalability, testability, and long-term maintainability. Finally, the pa-
per considers Prism’s evolution as an open-source project and its continued relevance for enterprise-
grade instrumentation applications. 

(1) 

1 Introduction 
Open-source frameworks are essential for instrumentation 

and scientific software as they provide pre-built, community-

vetted foundations that allow developers to skip complex in-

frastructure tasks and focus on specialized features. These 

frameworks accelerate development cycles by offering modu-

lar, reusable components for large-scale enterprise applica-

tions, ensuring they can scale efficiently to meet the demands 

of timely feature additions without breaking existing ones. 

Furthermore, the inherent transparency of open source fos-

ters a culture of collaborative problem-solving and rigorous 

peer review, which enhances software reliability. 

Over the past 10–15 years, there has been a shift from 

Windows Forms (WinForms) to Windows Presentation Foun-

dation (WPF) for enterprise line-of-business applications. 

WPF offers a more modern User Interface (UI) framework 

with powerful data binding, Model-View-ViewModel 

(MVVM) support, and styling/templating, which makes 

large applications easier to maintain and scale. WPF has a 

significant learning curve because it requires mastering sev-

eral advanced concepts simultaneously, including XAML1),2), 

a declarative markup language for UI design that is distinct 

from traditional C# code. WPF’s core architectural pattern, 

MVVM3)–5), demands a major shift in thinking from simpler 

event-driven models like WinForms to a more decoupled ap-

proach. Additionally, understanding complex internal me-

chanics such as dependency properties, routed events, and 

data binding6)–9) can be daunting for beginners. Unlike older 

frameworks, WPF also introduces sophisticated and power-

ful layout systems, templates, and styles but adds significant 

verbosity and initial confusion. Finally, debugging can be dif-

ficult because runtime errors in the XAML object tree often 

produce abstract or unhelpful messages. 

Implementing the MVVM pattern is essential for profes-

sional WPF development because it decouples the UI from 

the application’s core logic, enabling applications to scale 

without becoming unmanageable. By moving state and be-

havior into a separate ViewModel, developers create logic 

that is unaware of the View and communicates through data 

binding, commanding and notifications. As illustrated in 

Figure 1, the View and ViewModel interact indirectly 

through well-defined mechanisms, while the Model remains 

Figure 1 Relationships and interactions between MV 

62



 

 

Anritsu Technical Review No.34  September 2026 Prism: An Open-Source Framework for Building XAML Applications in WPF for Instrumentation 

 (2) 

isolated from UI concerns. This separation allows designers 

to modify the visual experience in XAML without risk of 

breaking underlying functionality, while also facilitating 

comprehensive unit testing of business logic in complete iso-

lation from the UI thread. 

While the core WPF framework provides the raw building 

blocks for MVVM, such as data binding and commands, it 

lacks the high-level infrastructure required to handle com-

plex application-wide concerns. Professional MVVM frame-

works fill these gaps by providing standardized “plumbing” 

for common tasks like message-based communication be-

tween disconnected components, integrated dependency in-

jection (DI) for managing object lifetimes, and automated 

property change notification. Without these frameworks, de-

velopers often resort to writing repetitive “boilerplate” code 

for every new screen, which increases the likelihood of hu-

man error and significantly slows development cycles. 

Scaling a WPF application to an enterprise level requires 

a robust modular architecture that frameworks simplify 

through advanced navigation and composition systems. 

These frameworks allow large teams to build and maintain 

independent features as separate plug-ins that can be dy-

namically loaded at runtime. This modular approach en-

sures that a change in one functional area of the application 

does not inadvertently cause a failure in another, making the 

entire system more resilient and easier to maintain. 

Ultimately, leveraging an established MVVM framework 

standardizes the development process and enforces architec-

tural best practices across a project. By providing a common 

language and set of conventions, these tools help teams avoid 

the “spaghetti code” that frequently plagues long-lived desk-

top applications. As applications evolve, built-in support for 

sophisticated features—such as automatic View-to-View-

Model discovery and cross-component event systems—ena-

bles a level of agility and maintainability that is difficult to 

achieve through manual implementation alone. 

 

2 Prism Library Evolution 
The Prism MVVM Framework was established in 2008 by 

Microsoft’s patterns & practices team, originally under the 

name Composite Application Library. It was developed to 

provide official guidance and a set of libraries for building 

“composite applications” - complex, large-scale WPF soft-

ware that requires a modular and loosely coupled architec-

ture10),11). By implementing the MVVM pattern along with 

other architectural principles like DI and Event Aggregation, 

Prism was designed to solve the challenges of maintaining 

and testing sophisticated XAML-based applications. It al-

lows multi-disciplinary teams to develop, test, and evolve in-

dividual application components independently, ensuring 

the UI remains separate from business logic to improve long-

term flexibility and code reuse. In 2015, Microsoft transi-

tioned the project to the open-source community12),13). 

As of 2026, the Prism Library remains a dominant frame-

work for building modular XAML applications. Its core pack-

age, Prism.Core, has surpassed 19.5 million total downloads 

on NuGet, with a daily average of approximately 8,600 

downloads. The user base is extensive and well-established, 

supported by a mature ecosystem of community-driven doc-

umentation and active development targeting the lat-

est .NET environments. 

Prism14) fundamentally simplifies the MVVM pattern by 

offering built-in components which ensure a clean separa-

tion between UI and business logic. Prism's integration with 

common DI containers allows developers to manage object 

lifetimes and resolve dependencies effortlessly, promoting a 

loosely coupled system. This separation of concerns en-

hances testability, allowing ViewModels and services to be 

verified independently using design-time mocks or auto-

mated tests without a live UI. Modularity is a core strength, 

enabling large applications to be decomposed into independ-

ent modules that can be developed, tested, and updated by 

separate teams in parallel. The framework further supports 

a composite UI approach through regions and navigation 

services, allowing dynamic content loading into specific 

placeholders. Advanced communication between these de-

coupled parts is facilitated by the Event Aggregator, which 

provides a thread-safe, loosely coupled publisher/subscriber 

mechanism. By standardizing these architectural patterns, 

Prism reduces technical debt and ensures that applications 

remain scalable and maintainable as requirements evolve. 

A trend among open-source maintainers is the shift toward 

tiered licensing models to address the long-term sustainabil-

ity of open-source projects and prevent maintainer burnout. 
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In 2025, Prism migrated from a community to a dual commu-

nity/commercial license model. These licensing structures are 

beneficial because they create a more sustainable financial 

model by allowing open-source maintainers to earn directly 

from commercial use while keeping the code accessible for 

community use. By balancing commercial interests with open-

source principles, these frameworks can secure the funding 

necessary for professional-grade support, dedicated mainte-

nance, and faster feature development. Ultimately, this trend 

helps stabilize the software supply chain, ensuring that the 

essential infrastructure upon which 96% of organizations15) 

now rely remains actively supported into the future. 

 

3 Integration of Dependency Injection (DI) con-
tainers in Prism 

DI is a critical design pattern that decouples the creation 

of an object from its usage, facilitating a separation of con-

cerns that is vital for scalable software. By centralizing the 

management of instances, developers can avoid hard-coded 

dependencies, making applications more modular and signif-

icantly easier to unit test through mock injections. The 

Prism MVVM framework streamlines this process by inte-

grating with popular DI containers like Unity or DryIoc, 

providing a dedicated ViewModel Locator to automatically 

resolve and wire up dependencies at runtime. Prism further 

enhances instance management by handling object lifetimes, 

ensuring that services and components are properly regis-

tered as singletons or transient instances based on applica-

tion needs. Without DI, developers often resort to the Single-

ton pattern or manual instantiation, which can lead to se-

vere pitfalls such as tight coupling and rigid codebases that 

are difficult to modify. A lack of centralized management fre-

quently causes memory leaks, as long-lived objects may hold 

onto references of short-lived components, preventing the 

garbage collector from reclaiming memory. These leaks are 

notoriously difficult to track because they often manifest as 

gradual performance degradation rather than immediate 

crashes. Identifying these hidden references can be ex-

tremely difficult and time-consuming to track down and re-

solve. Prism’s structured approach ensures that dependen-

cies are explicit and lifecycle-managed, mitigating the risk of 

memory leaks and the extreme debugging challenges associ-

ated with manual instance control. 

4 Loose coupling benefits 
In software design, loose coupling refers to components in-

teracting through well-defined interfaces rather than direct 

references. Building features with loose coupling in Prism 

offers several critical benefits: 

• Independent Evolution: Features can be developed, up-

dated, or replaced in isolation, ensuring that changes in 

one module do not cause cascading failures or require re-

deploying the entire application. 

• Enhanced Testability: Because components are not tightly 

bound, they can be easily mocked or stubbed, allowing for 

more reliable unit testing in isolation. 

• Improved Maintainability: With a clear separation of con-

cerns, bugs are easier to isolate, and the codebase remains 

more manageable as the application scales. 

• Scalability: Different teams can work on separate func-

tional areas simultaneously without blocking each other, 

speeding up the overall development lifecycle. 

 

5 Modules 
A Prism module is a self-contained, feature-focused unit in 

a Prism application that bundles related views, ViewModels, 

services, and registrations. It allows developers to build and 

load application functionality independently, making large 

WPF apps easier to scale, test, maintain, and evolve over 

time. When an application has many modules, it is best to 

locate them outside the main Prism (shell) project. Typically, 

the shell project contains only the application startup, 

shared infrastructure, and layout, while each module lives 

in its own separate class library project. This keeps features 

isolated, reduces coupling, and allows teams to work on mod-

ules independently. 

Figure 2 shows sections of a typical instrument application 

window: MenuBar, ToolBar, SideBars, StatusBar, Chart 

area, etc. The MenuBar may have many defined Regions 

such as: FileMenuRegion, TraceMenuRegion, DisplayMen-

uRegion, etc. The ToolBar could have similar or related re-

gions to the MenuBar regions: FileToolBarRegion, Trace-

ToolBarRegion, DisplayToolBarRegion, etc. with shared 

functionality. For example, views, ViewModels, services, and 

registrations serving the TraceMenu and TraceToolBar re-

gions would most likely be co-located in the same Prism Mod-

ule. 
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6 Custom Controls for Instrumentation 
Standard controls provided by WPF are usually insuffi-

cient for applications developed for instrumentation prod-

ucts. Interactive custom chart controls (e.g., Tabular, Rec-

tangular, Smith, Polar, Gage, Vector Constellation, Eye Dia-

gram, 3D surface16), etc.) with their own properties are re-

quired. Many of these charts are available from third-party 

vendors but rarely satisfy all customer UI requirements so 

custom controls are often developed internally. Custom con-

trols are another modular component that can be developed 

independently and evolve with customer requirements. 

These interactive custom controls can be treated like any 

other standard control and injected into regions as an in-

stance or instances using Prism. The development of custom 

controls is not discussed in this paper, but resources are 

available at Pluralsight17). From a Prism perspective, cus-

tom controls function as modular components and are often 

packaged within feature modules. 

 

7 The ViewModel Locator 
When using the MVVM pattern, a way to connect to the 

Views DataContext to the instance of the View’s ViewModel 

is necessary. Prism’s ViewModelLocator simplifies making 

this connection. While several approaches exist, Prism’s 

ViewModelLocator avoids manual wiring by automatically 

creating and assigning the ViewModel to the view’s DataC-

ontext. Prism’s implementation is lightweight and con-

tainer-driven. It works by setting a single attached property 

on the view, which triggers Prism to resolve the ViewModel 

using dependency injection. Prism relies on naming conven-

tions to locate the correct ViewModel, expecting Views to live 

in a Views namespace and ViewModels to live in a ViewMod-

els namespace. The default rule appends “ViewModel” to the 

view name to find the corresponding ViewModel. Developers 

can override the naming convention or register ViewModels 

explicitly to fully control the mapping. 

 

8 Regions and Region Manager 
Regions are the primary mechanism to inject or display 

views to users throughout the application. A Region is simply 

a placeholder for dynamic content and can be created in 

XAML or in code. Regions have no knowledge of the Views 

that will be moved in and out of the Region. The Region Man-

ager maintains the collection of the regions and allows access 

to them. A Region is defined in a Region Adapter, which is a 

host control for the Region. Prism supports various Region 

Adapters: ContentControl, ItemsControl, and Selector 

controls such as ComboBox, ListBox, Ribbon and TabCon-

trol. Prism’s supported region adapters cover almost all 

scenarios needed; however, custom region adapters can be 

constructed. For example, defining a Region in a Stack-

Panel would require a custom StackPanel Region 

Adapter14). The chart area in Figure 2 has m×n chart regions 

with grids hosted in a TabControl, for example. Any chart 

type instance could be moved in or out of any m×n chart re-

gions using Region Navigation. 

 

9 Region Navigation 
Region (or View) Navigation in Prism provides a loosely 

coupled way to move views into and out of regions, making 

it ideal for MVVM scenarios where ViewModels should not 

reference view types directly. Region Navigation manages 

 

Figure 2 Application Main Window sections and Region names 
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the full navigation lifecycle, including activating and deac-

tivating views and maintaining back and forward navigation 

stacks. Navigation is performed using URIs, which act as 

unique keys mapped to view types, eliminating direct de-

pendencies on views. To enable navigation, views must be 

registered with Prism using the container registry, typically 

by calling RegisterForNavigation, which by default uses 

the view’s name as the key. Once registered, navigation can 

be triggered through the IRegionManager by calling Re-

questNavigate with a region name and navigation key. Al-

ternatively, navigation can be requested directly on an IRe-

gion instance retrieved from the Region Manager. The Re-

gion Manager is usually accessed through constructor injec-

tion. This approach allows ViewModels to participate cleanly 

in navigation while preserving MVVM principles. Addition-

ally, Region Navigation supports passing parameters and 

tracking where a view is within the navigation process. 

 

10 Communicating between different areas of the 
application 

Prism helps WPF applications become more decoupled, 

making them easier to build, maintain, extend, and test, but 

this decoupling can make communication between applica-

tion areas more complex. One common challenge is enabling 

Views and ViewModels to communicate with different areas 

of the application without tight dependencies. Prism ad-

dresses this problem through the IEventAggregator inter-

face which provides a loosely coupled, event-based commu-

nication mechanism. The Event Aggregator works using 

publishers and subscribers, where one part of the application 

publishes an event and other parts subscribe to receive it. 

Multiple publishers and subscribers can exist for the same 

event as shown in Figure 3. Subscribers must register for an 

event before publishers send it, and once published, the 

Event Aggregator routes the event to all subscribers. Events 

can also carry data objects, known as a payload, allowing in-

formation to be passed between application areas. Subscrib-

ers can filter events based on payload values to ensure they 

only handle relevant messages. The Event Aggregator uses 

weak references by default to prevent memory leaks, but 

subscribers that opt into strong references must be manually 

unsubscribed. 

 
Figure 3 Event Aggregator11) 

 

11 Dialogs and the Dialog Service 
Applications frequently need to prompt users for input or 

display notifications, which is typically done through dialogs. 

A dialog in Prism is a UserControl designed to display in-

formation, request confirmation, or collect user input. In 

Prism, dialogs are shown without directly tying ViewModels 

to UI elements. Prism uses the IDialogService, which al-

lows dialogs to be invoked from ViewModels without refer-

encing views. Dialogs can be shown in either modal mode, 

which blocks interaction with the rest of the application, or 

non-modal mode, which allows continued interaction and 

even multiple dialog instances. 

Dialogs in Prism have a ViewModel that implements the 

IDialogAware interface. This interface provides key fea-

tures such as setting the dialog title, controlling whether it 

can close, responding when it opens or closes, and receiving 

parameters for initialization. Dialogs are triggered by com-

mands in the ViewModel, keeping business logic decoupled 

from the UI. Dialogs must be registered with the Prism DI 

container. Once registered, the IDialogService can be 

used to display the dialog in a clean, testable, and maintain-

able way. The dialog service can also be used to show multi-

ple shells18) or what is sometimes called detached windows. 

 

12 Conclusions 
This paper highlights the main features of Prism and its 

benefits in providing a standardized infrastructure to accel-

erate front-end software development for instrumentation. 

The Prism MVVM framework is indispensable for large-

scale applications because it provides a robust, modular ar-

chitecture that allows independent teams to develop, test, 

and deploy features simultaneously without conflict. Its core 

features—such as Dependency Injection, Event Aggregation, 

and region management - are essential for managing the 
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high complexity of modern enterprise software by ensuring 

components remain loosely coupled. Prism eliminates the 

need for developers to write repetitive boilerplate code or re-

design foundational infrastructure. This pre-built function-

ality significantly reduces overall development time, allow-

ing teams to focus exclusively on business logic rather than 

boilerplate plumbing. Furthermore, Prism’s navigation and 

modularity features provide a standardized “common shell” 

that ensures consistent UI behavior across large codebases. 

Ultimately, using this established framework future-proofs 

applications by making them easier to maintain and evolve 

as business requirements grow over time. 
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