Workrunner Platform
Technical Document

info@workrunner.io

workrunner.io

1. Synopsis
Workrunner is a scalable, enterprise grade software package for developing process-based solutions
with ease. It enables medium- and large-scale organizations to design and deploy unlimited processes
that seamlessly interconnect people and systems.
Workrunner is designed to provide a single comprehensive web interface that encompasses all facets
of a process lifecycle – analysis, modeling, simulation and continuous enhancement – and to eliminate
the need for people to learn and use multiple different systems and applications. With a flexible
architecture, it allows for rapid and frequent modifications to active processes and makes it easy to
migrate older applications into service-oriented structures.
Low-code Application Development Platform
Workrunner is a wide scale application development platform that can realize all workflows and
business processes of an enterprise from the simplest as document approval to the most complex as
production processes. Easily integrable with various databases and systems, workrunner enables you
to quickly meet your application development needs.
Multi-Tenant Architecture
Workrunner can host multiple tenants which are completely isolated from one another, for use
multiple companies or teams with ensuring data security.
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Business Process Management (BPM) Engine
At the heart of workrunner lies a fault-tolerant and scalable Process Engine that manages and executes
all processes. This engine acts as the central point of communication for every player in a designed
process, be they people, applications or database systems. The engine evaluates active processes,
manages authentication and authorization, and performs tasks such as dispatching notifications,
assigning workflow jobs and coordinating integration endpoints.
Complex business processes usually involve the integration of several different applications, databases
and legacy components. By coordinating all these subsystems, workrunner hides the underlying
complexity and makes it easy to monitor, audit and control the workflows.

2. Architecture

User Interface layer provides the user experience. It consists of a rich and user-friendly HTML5
interface that supports all modern browsers, including mobile devices.
Analysis, Modeling and Simulation layer provides the process design, change management and
simulation features. Processes are designed and deployed entirely via the web-based workrunner
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process designer tools. All processes can be version controlled and all business rules can be simulated
on a test environment prior to deployment.
Execution layer performs the actual execution of business processes. Process Engine evaluates all
activities and carries out all operations involved in workflows. Every single activity is recorded for
subsequent auditing, reporting and simulation.
Integration layer coordinates all tasks requiring integration with other systems. Process Engine
communicates with external databases and web services over this layer.

2.1. User Interface
Workrunner boasts a completely browser-based interface, including all end user screens and designer
tools. The interface supports all modern browsers (IE, Firefox, Chrome, Opera etc.) and is optimized
for all mobile devices with JavaScript capabilities.

2.1.1. Workitem List

Jobs assigned to the user are displayed similar to simple e-mail messages and the user can easily
categorize incoming jobs under custom tags.
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2.1.2. Folders

Workrunner processes are categorized into folders to enable quick access. Every folder has a
dashboard view that allows a quick glance at the general report data for the contained processes.
Individual folders have access control lists that allow fine control over who can access the processes
within.
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2.1.3. Forms
Workrunner uses modern HTML5 technologies in all user interfaces. Since designed to allow ease of
use, there are no complex or commotion-causing processes. Form fields within user interfaces are
only displayed when necessary, comprising intelligent mechanisms that direct users with no training
requirements.

Workrunner forms are powered by a sophisticated HTML5 & Ajax interface engine that allows
response performance to levels of milliseconds. Forms can be designed to contain subsections that
are enabled or hidden according to custom conditions. Database-backed lookup lists allow for rapid
and correct data entry.
In addition to simple controls such as text, numerical, date, selection boxes, it may be used for more
complex controls such as tables or multiple-record entries with master/detail relationships. It also
features flexibility to sections that are not used in multiple-record entries.
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2.1.4. History
workrunner keeps all records of transactions during the execution of processes. Within History, all
details, such as who started work, when the next steps are started and finished, what is being done,
who owns the current step and so on, are stored as records.

History information can be displayed as both in a graphical layout based on a process map and in a
classic table order.
Since history information contains process times, it enables analysis of areas in which process
improvements can be identified after a certain point of use.

2.1.5. Delegation
Singular delegation is featured, when and if needed, to all users, excluding the shared work lists. This
enables users to share the job workload of their assigned tasks. In addition, delegated tasks can be
tracked from the history.
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2.1.6. Business Calendar
workrunner has a built-in business calendar to provide a complete working environment. Via the
calendar, users can manage their work days, share their work lists and temporarily delegate their tasks
to other users for out-of-office periods or days off.

User calendars can also be accessed from within processes. For example, it is possible to select a
suitable work day directly from the calendar for an appointment process. The calendar can be
integrated with any external system supporting the iCAL standard.
Default office hours setting of the calendar is 09:00-18:00 and can be customizes by system
administrators. For example, rules such as “each year on October, 29th” or “every 2nd week of August”
can be defined.
Calculations such as due dates within the system are executed in accordance with the working hours.
For example, if a task sent on a Friday at 15:00 has a due period of 6 hours, then the user will be
assigned to deliver the task by Monday at 12:00 as a due date, and not Friday at 21:00, which falls out
of working hours. These type of calculations can be customized by using different process based
calendars.

2.2. Integration – Web Services
Workrunner, as a common part of business processes, has support for consuming SOA based web
services. In addition, any task within a process can be exposed to other systems as web services. This
feature is built upon Microsoft Communication Framework, which means a large number of web
service standards such as WS-Transactions are supported out-of-the-box.
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Depending on the type of tasks, web services can also be used to initiate new processes or to finalize
pending jobs for workflows in progress. Service-enabled tasks can be exposed to external systems as
UDDI-based web services.

Workrunner not only allows processes to speak to one another by database, but also allows
communication with each other via web services.

2.3. Process Modelling
Process Modeling in Workrunner is entirely carried out using the process designer tool provided
within the same web interface. The designer tool allows the management of all the definitions involved
with a process, including forms, databases and web services. Any process design can be exported as a
package to be migrated into another system.
In Workrunner terminology, processes are made up of 5 major building blocks: Pools, Tasks, Actions,
Routes and Roles. The Process Map provides an overhead view of the process, clearly displaying all
Tasks assigned to Roles and all steps defined as automatic jobs. The resulting map is a much more
straightforward and standard view of the process than one that would be produced by conventional
diagramming applications.
A Workrunner process definition is a single self-contained XML file. This file can be duplicated or
migrated to other servers by a simple copy-paste operation.

In order to achieve one of the primary goals of BPM applications, namely, to provide Business Process
Agility, all the necessary database structure is generated automatically when an exported process
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definition is introduced into another server. In the cases where the database objects already exist from
an older version, the whole structure is re-organized to fit the new design, without any data loss. None
of these automated tasks require a restart, reboot or recompile.

2.3.1. Data Model
All data required to be carried over between steps of processes are stored within a structure named
Data Model. This Data Model is defined during the design process and is an industry standard of XSD
(XML Scheme Definition). Due to the storage of data models by standard XSD definitions, XSD data
types from external environments such as unlimited hierarchical models and web services can also be
extracted and used.
On the other hand, workflow data is a new XML record that is produced according to Data Model
when a new task is initiated within a process, and is kept till deleted from the system. All transactions
within the process (form fields, scripts, role definitions, etc.) are based upon workflow data. Workflow
data is accessed via XPath queries and is flexible to all modifications within XML standards.

2.3.2. Version Management
This allows storage of different versions and enables all development and change management to be
tracked.

Unlimited number of versions can be created at any given time within the system. In status changes,
(For example; Active version pulled to Archive status) workflows within the system do not get affected,
and all active workflows are managed in accordance with the status set at the beginning.
All changes within a version are transiently reflected, for example, changes made to a script definitions
on a step affects the active workflows within the system. Therefore, the change to be made should be
reviewed to examine the effects on workflows; otherwise, it is highly suggested to create a new version.
When a version is deleted from the system, all subsequent active or passive workflows will be deleted
as well. For this reason, it is recommended to archive versions rather than deleting, unless it is a must.
Within the system, it is possible to save different versions of the same process. The conditions can be
any of the following:
Application States

Editing
This status is used when changes are still in place. It carries same features as Test Mode Status,
however, changes can be undone if desired.
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Test Mode
This status enables the version to be initiated only by authorized administrators, and to be redirected
to the same user, regardless of role definitions within the process. By this method, it becomes less
time consuming and very easy to manage control of system’s functionality, without the need of logging
in and out with different users.

Active
This status enables the version to be used by all authorized users.

Archive
This status places the version out of use.

2.3.3. Subprocesses
Workrunner supports sub processes, one of the major necessities in the design of large scale
workflows. Depending on the form data definitions, it is possible to dynamically initiate unlimited sub
processes. These sub processes can also be nested under unlimited levels. Since the sub process
definitions are also packaged together with the main process, communication with other processes
can be carried out with the use of web services.

2.3.4. Database
Database models defined within a process can be used jointly among multiple other processes. For
example, a customer database designed for a customer management process can also be used
independently in a separate help desk process. Where necessary, it is also possible to import data from
external sources and treat it as a shared repository. This allows access to external data without using
web services.

2.3.5. Form Design
Process interfaces on Workrunner forms are easily designed by the use of form design tools. Form
design tools come with a rich interface element umbrella.
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More than 40 form elements are available in the Form Designer. Using a combination of these
elements, it is possible to create flexible forms that accept multiple-record entries with master/detail
relationships. This makes fast interface development possible without the need for any coding.

2.3.6. Reporting
Workrunner contains design screens for reporting purposes, in both data produced within processes
and in data related to processes themselves. Conventional RDBMS and XML-based databases can be
used as reporting data sources. In order to design reporting interfaces, there is an available reporting
design tool just as the form design tool. When the sequence for reporting is attained, displayed panels
(dashboards) or fixed reporting interface can be designed.

2.3.7. Multi-Language Support
Workrunner contains localization tools for the purpose of using different languages, regardless of the
language a process is designed with.

WORKRUNNER PLATFORM

PAGE 12/21

Localization tools scan all objects used within the interface, and acts as a dictionary for a different
language provisions. Unlimited number of dictionaries can be placed for localization purposes, and
this dictionary remains valid for different systems as it will be carried on the process.
Besides localization of processes, all other interfaces are displayed according to the user’s preferred
language settings. For instance, areas such as date are displayed as the user’s preferred language settings.

2.3.8. Time Management
Workrunner stores all date and time values annotated with proper time zone information so that users
located in different time zones can cooperate with a correct time representation. All time-sensitive
elements such as deadline notifications or business calendar entries employ the local time zones for
individual users.
A process model can contain time-bound tasks. Any tasks assigned to users can be configured to send
out periodic reminders until the task is finalized. It is possible to separately configure the delay of the
initial reminder and the frequency of subsequent reminders.
A user-assigned task can also have a deadline date. Depending on the deadline definition, the task can
be re-assigned to another user or it can be automatically finalized so that the workflow will proceed
to the next step.
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Tasks can have “evaluation calendars” that contain definitions for automatically initiating periodic
processes or finalizing/re-assigning user tasks according to certain conditions.

2.3.9. Statistical Analysis
Workrunner keeps track of statistical data for every workflow associated with a process in addition to
every assignment associated with those workflows. This data can then be used in analyzing or refining
current process designs.
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2.3.10. Scripting and Business Rules
Workrunner provides scripting support in many points within processes to allow execution of custom
business rules. All scripts are written in JavaScript (ECMAScript 5) which is familiar to most
developers. Access to form data from within scripts is facilitated via XPath or XQuery, two widely
accessible standards.

Scripts also have access to work calendars, organization hierarchy and database objects. Development
documentation with regard to scripting is further explained at https://workrunner.github.io/

2.3.11. Scheduled Tasks
Tasks with predetermined time priorities and rules can be appointed. Appointed task can be assigned
to users under specified circumstances by starting a new workflow within the system, or can be
completed by assigned tasks on users under specified circumstances.
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3. Document Archive
Workrunner provides a document archive in order for a centralized and safe environment when
producing data in processes and/or attaching documents in any of the forms.
Similar to the processes, documents are stored on the authorization directory tree within the system.
When necessary, document based authorization is also available for usage.
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In order to track continuously updated documents, history information on documents is available,
and access is also available to old versions of documents.
Within the index sections and content, there is search available for easy access to documents at any
later point. In virtue of MS Windows IFilter structure, content search is doable in different formats
such as PDF, DOC, TIFF, etc.

4. Organization Database
An organizational hierarchy, needed in most processes, can be designed in a flexible organization
database editor. This editor allows creating a department tree that reflects the organization chart and
defining employee positions within this hierarchy. Ready-made organization templates allow rapid
creation of the initial hierarchy. It is possible to keep the organization database up to date via
synchronization with external databases or Active Directory servers.
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Position definitions represent the duties within the hierarchy and are linked with departments within
the organization.

Employee definitions store personnel-related data such as e-mail addresses, department and position.

5. Technology
Workrunner has been developed with .NET Framework v4.0. The Process Engine and integration
services require a Windows Server system, while the database layer requires MS SQL Server. The enduser interfaces and process design tools, being completely web based, can be run on any operating
system (Windows/Linux/iOS). A web browser with JavaScript support is the only requirement.
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6. Performance
6.1. Scalability
Workrunner is a fully stateless, enterprise class BPM system, able to cover scaling requirements of
large and distributed organizations.
Platform architecture allows vertical scaling over multiple CPUs and horizontal scaling over multiple
server machines. Multiple instances of web servers or process engines can work simultaneously on the
same database. All database access is carried out using the .NET standard, ADO.NET. The data that
belongs to the Process Engine and the processes themselves can be located in different databases,
abstracted by data store components.
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workrunner
Web Server
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6.2. Load Balancing
Web Servers can be configured for hardware- or software-supported load balancing. Process Engine
servers benefit from dynamic load balancing by communicating over the database.
Clients communicate with the server via transactional XML messages. The messages received from
clients, before any processing, are recorded into a queue in the database by the web servers. In a multithreaded architecture, Process Engines pull jobs from this queue and perform multiple transactions
simultaneously, releasing the server resources upon completion. This allows processing of large
numbers of requests with minimal resource use.
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All operations carried out by Process Engines are managed by MS-DTC so every internal and external
database access in addition to WS-Transaction supported web service accesses are transactional. The
error conditions are handled by rolling back all operations (on local and external resources) performed
by the engine. All error cases are recorded on the database and forwarded to system administrators.
After corrective measures, an administrator can re-queue the task for processing.

6.3. Performance Statistics
6.3.1. Web Server Traffic
Workrunner web interface is designed primarily as an SPA (Single Page Application). All the resources
required by the application (JavaScript code, images, etc.) reside on the host, such as
“static.workrunner.com”. While the application is running, any additional resources needed by the
application are loaded automatically. Browser caching ensures that these resources are downloaded to
the client machine only once.
The following table lists typical bandwidth usage on the initial and subsequent runs of the application.
Initial Run

Subsequent Runs

HTML

3 KB

3 KB

CSS

15 KB

0 KB

JavaScript

300 KB

0 KB

Image

60 KB

0 KB

AJAX

5 KB

5 KB

Total

400 KB

8 KB

Apart from this data traffic, all the communication with server take place over RPC services. The
amount of data transferred is variable among different process designs, but the average data traffic
varies between 1 and 100 KBs. A typical RPC traffic is visualized below.
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6.3.2. BPM Running Time Values
While the total execution time for a single action can vary depending on the operations performed,
tasks executed by the BPM engine typically take about 30 milliseconds. An agent server machine with
8 CPUs, working at 100% performance, is able to process about 250 workflow tasks per second.

CPU Utilization
1Running

time data has been tested on an Intel i7 1.73 GHz hardware and may vary depending on the operation
system, network connections and operations performed. This data is provided only as an illustration of overall
system performance.
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