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Preface

We may not realize it, but we participate in workflows every day! From asking
someone to approve an expense to collecting feedback on a proposal, the things we do
are almost always part of a series of steps that need to happen to accomplish a goal.
But with so much going on, it’s sometimes hard to remember all the steps, who to
contact, and what to do next. And for processes that involve a lot of people, it’s hard
to keep track of where they left off and in whose hands.

SharePoint workflows are such an exciting part of the platform because they strive
to tackle all of these problems. They increase productivity by focusing users on what
they need to do and automating busy work tasks like sending nag mails and archiving
data. They streamline processes by applying rules and application logic to the data
that people interact with, such as comparing safe limits before routing expense reports
to an approver. By recording progress along the way, they also provide visibility
into a process and keep processes from getting lost. A powerful tool for managing
document-centric processes, these workflows help drive what SharePoint does best:
human collaboration.

Of course, since all processes are different, that power would be nothing without a
framework underneath it that allows us to write the custom logic and flow that we need.
And so, SharePoint hosts Windows Workflow Foundation to get that flexibility and
programmability. Writing workflows for SharePoint can be challenging, but hopefully,
understanding of just a few key concepts and SharePoint workflow quirks will make
the process a lot easier and unlock a wonderful world of possibilities. | hope that this
book helps to demystify SharePoint workflows and assists you in your quest to make
SharePoint processes come to life!

Eilene Hao
Program Manager SharePoint Workflow
Microsoft Corporation
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PART 1I:

THE WINDOWS WORKFLOW
FOUNDATION AND SHAREPOINT

Windows SharePoint Services (WSS) and Microsoft Office SharePoint Server
(MOSS) are Microsoft tools that allow for collaboration and communication within
organizations, enabling the smooth flow of documents and information. WSS is the
core of SharePoint, providing the infrastructure for authorization and authentication,
search and store of information and additional services to ensure validity and security.
MOSS adds a functionality layer above WSS, creating the possibility to work with
Business Intelligence, different types of servers (Excel, InfoPath) and more advanced
search capabilities, among other tasks.

Part one gives an introduction to the theory and practical use of workflows in
SharePoint: what is the Windows Workflow Foundation and its relation with
SharePoint, the default implementation of flows in out-of-box Portals and the user-
experience for configuration and utilization.
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CHAPTER

Introduction, workflows in
SharePoint, architecture

Daily work routines involve a series of activities, decisions and rules that can be
grouped in an organized way within a workflow. Workflows exist everywhere and
the programming world is no exception. In a traditional programming pattern, the
instructions that describe and execute a workflow are integrated into the logic of
the program, making it cumbersome to maintain and reuse. Windows Workflow
Foundation (WWF) is a Microsoft technology that provides the model, engine and
tools to define, execute and manage workflows in a consistent and efficient manner.
It is a constituent part of Microsoft .NET Framework 3.0 and 3.5, together with
the Windows Communication Foundation (to build and run interconnected systems)
and the Windows Presentation Foundation (for the presentation layer of Windows
applications). WWEF is not a stand-alone application, it has no user interface nor does
it have an internal means to control the application directly. Windows Workflow
Foundation is a software groundwork designed to allow the use and application of
workflows within other software applications.

SharePoint is the first Microsoft Server employing the Workflow Foundation
as a standard workflow engine. The previous SharePoint versions realized simple
workflows using the Event Handlers framework of its Object Model. The integration
between SharePoint and the Workflow Foundation is realized using SharePoint Lists
and Libraries and every level of SharePoint is accessible. Applications include the
authorization and automation of tasks, monitoring processes, automatic observation
and enforcement of business rules, and principally, document-centric workflows; the
cyclic procedures that a particular document undergoes, from reviewing to approval.
The combination of Workflow Foundation and SharePoint provides a way to isolate
and encapsulate the business logic related to flows from the SharePoint application
logic, thus making the system more reliable, testable and easy to maintain. Another
important feature is the ability to reuse code: this is possible because a workflow
that is created generically may be used throughout the entire SharePoint installation.
Often different workflows look and function in very similar ways, with a minimum
of effort it is possible to take an existing workflow and adapt it to a comparable task.
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The range of possibilities for innovation in SharePoint workflows is exciting.
With specialized developers experimenting with components and applications for the
developing process, the boundaries continue to expand. This introduces the potential
for creating entire workflow ‘ecosystems’ within a developing team and giving them
the autonomy to isolate and redefine workflow problems from routine SharePoint
activities.

Windows Workflow Foundation is an independent component of .NET 3.0 and
3.5 frameworks, and thus integrates seamlessly with Visual Studio 2005 and 2008.
Currently, the WWF is only available in SharePoint (WSS and MOSS) 2007, but all
signs indicate it will become standard in Microsoft servers, thus opening the work-
flow framework to all Windows server developers. This should result in a growing
community of developers and an increasingly rich source of available information.

Workflow Foundation architecture and Components

Workflows are constructed using two types of components: activities and the
plumbing source code, which ensures activities function in a coordinated manner.
Activities are the fundamental building blocks of each workflow and are derived
from the base class ‘System Workflow.ComponentModel.Activity’. WWF has a set of
standard, out-of-box activities and SharePoint contributes various specialized activi-
ties to interact with the portal; it’s also possible to program custom or purpose-built
activities. Each activity is a microcosm containing all the attributes of object- orien-
ted components; they are encapsulated, have a communication interface composed of
properties and methods and can be reused by means of inheritance. Activities can be
‘simple’, meaning they don’t contain other activities (‘CodeActivity’,; DelayActivity’,
etc) or ‘composite’. The latter is a container for one or more activities and is derived
directly from the ‘CompositeActivity’class; in general, most out-of-box activities in
WWEF are composite as are the majority of custom or purpose-built activities. (See
Chapter 9 for detailed information on the development and configuration of Com-
posite Activities for SharePoint)

Rules are an integral part of certain activities and determine their function
(equivalent to decision statements in programming language: if, while, etc). Rules
are inherited from the *SystemWorkflow.Activities.Rules’ class. WWF has its own
Rules Evaluation Engine and they are grouped in ‘RuleSets’ (available for the deve-
loper in the ‘PolicyActivity’ activity), meaning there are a number of multiple rules
that are evaluated in sequence. Rules may be modified at runtime and are stored
independent of the workflow. Visual Studio serializes rules in a distinct .rules file
using the same name as the workflow.

Workflows are physically serialized in files within the file system and are saved
in a .XOML file. XOML is an acronym for Extensible Object Markup Language and
is a serialization format of the Windows Workflow Foundation. Under a microscope,
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the . XOML file format is identical to the . XAML file (Extensible Application
Markup Language), which is a declarative XML-based language created by Micro-
soft to initialize structured values and objects. XAML, and consequently XOML, are
open- specification protocols, published and maintained by Microsoft. In principle, a
workflow may be developed entirely using any text or XML editor providing the files
follow the appropriate schema and are compiled manually using the command-line
workflows Compiler (wfc.exe) from WWF; wfc.exe accepts a simple .XOML file
or a list of files as parameter and compiles them to a .NET assembly. If the flow
requires code-behind files (.cs or wvb), they are included in the compilation process.
That said, the preferred implementation to create and compile workflows is with
Visual Studio and its sophisticated Toolbox. If basic modifications to an existing
workflow (changing an output string, for example) are necessary, it may be desirable
to compile the .XOML file directly using wfc.exe or via an automatic or predefined
compilation process. As is illustrated in Chapter 3, SharePoint Designer Workflows
lack assemblies, the workflow is saved in a list and the SharePoint DataBase and
the files are compiled when the flow is initiated; SharePoint maintains the compiled
flow in memory to speed up future execution performance.

Workflow Foundation uses a layered architecture, as seen in the bird’s eye view
below:

Figure | Windows Workflow Foundation
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Model layer, uppermost in the structure, is where developers build the code to
run a workflow. This layer provides the out-of-box activities, the model for the
construction of custom or purpose-built activities and the engine to construct
rules, as well as the plumbing tools to configure and connect the activities.
All the tools to build and operate workflows discharge their duty in this layer.
Physically, the Model layer is organized in different ‘NameSpaces’ (‘System.
Workflow.Activities’, System Workflow.ComponentModel’). Additionally, this
layer maintains the classes to communicate with Visual Studio and its design
tools, the work horses of the developing experience familiar to all windows
programmers

Runtime layer ensures the execution aspects of the workflow and contains the
mission-critical services required: for example, the state management service
and the rules service that provide policy execution functionality are execu-
ting at this layer. The classes in the ‘SystemWorkflow.Runtime’ take care of
the proper functioning of this layer and are implemented in a self-contained
‘Runtime’ engine (note that it is not a separate application but integrated in
WWEF); the methods in this class configure and control the workflow in all
its phases. Although, the Runtime layer is the component that provides an
execution environment for each workflow instance, the actual running of the
flow needs a Hosting layer; the SharePoint engine in our case. Communication
between the Runtime and Hosting layers occurs via the events that are thrown
up by the Runtime and handled by the Host; each event carries an instance
of the “Workflowlnstance’ class, which acts as a proxy to the actual instance
managed by the Runtime engine and provides the necessary information to
the Host

Hosting layer is the connecting link between the Workflow Foundation and
the outside world and supplies a package of services (Persistence, Timer,
Tracking, Communication) needed to guarantee the control and management
of the workflow. Although interfaces needed for this layer may be specia-
Ily developed, WWF offers pre-built services with interfaces necessary to
work with FrameWork 2 (and upwards) of .NET. And, of course, because
SharePoint has built-in support for WWEF, it is the Host par excellence. The
Workflow Foundation supports the concept of external services in the form
of Core/Local-Services, class instances that fulfill a defined purpose. The
Core-Services defined by Microsoft are always present in the Foundation
and the Local-Services (Custom/External-Services) are developed to serve
any purpose. There are many Core-Services and they are indispensable for
the proper functioning of a workflow instance; for example, the Persistence
service saves the current state of the instance using a SQL DataBase when
it is idle or in a suspended state. The Persistence service conserves server
resources and allows long-running processes to be dehydrated and hydrated
in an efficient way
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SharePoint as Host for the Windows Workflow Foundation

As stated, Windows Workflow Foundation has no intrinsic execution processes;
instead it is an in-process engine that runs within a host process. The host process
provides the set of services needed for the lifecycle of the workflow. Any application
that executes Windows Workflow Foundation and is able to manage their progression
(start, stop, pause) is acceptable as host. Windows applications with the ability to exe-
cute managed code on the .NET Framework 2 (and upwards) can execute workflows
and be a host. And, as every workflow requires a host to function, a WebService,
WebPage, Windows Form Application, console application or Windows Service is
welcome to host a workflow.

The host is in charge of initializing the workflow and controls its course of
action, messaging and configuration-related tasks. To perform the task, WWF pre-
sents Namespaces, Methods and Properties in the Object Model to interact with
the workflow: the “WorkflowRuntime’ class holds assorted Namespaces (Runtime,
Hosting, Messaging and Configuration) that manage the timing and configuration
of the flow.

Because SharePoint has an intrinsic relationship with the Workflow Foundation,
it functions as host for the WFF run-time engine. SharePoint commands a number
of Custom-Services that share tasks with other Core-Services and implement the
necessary functionality:

e Transactions combine completed workflow steps into independent units to
maintain data consistency

e Persistence enables the runtime engine to persist flows so they don’t have
to remain in memory until termination; this is for scalability reasons and to
survive periods when the host process recycles or terminates. If the flow is
idle, the state of the executing workflow is temporarily stored in the DataBase
and removed from memory; at some point in the future, the flow is retrieved,
reinstated and continues its execution

e Scheduling controls and manages the number of threads, their availability,
priority and order of execution; it also provides a timing mechanism and
prevents conflicts with the threads used by the SharePoint engine

e Tracking provides the capability to record performance and state information
for monitoring

e Messaging and Notification offers a medium to communicate information to
users and the external world
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This format assures a seamless integration between SharePoint and WWF, but on the
downside, some default Core-Services that work impeccably in other hosts have bugs
in SharePoint: the Persistence Custom-Service of SharePoint doesn’t work properly,
for example. Furthermore, the standard WWF tracking provider supports third-party
tracking providers but it is not sustained by SharePoint. SharePoint implements its
own tracking service, but it is not as flexible as the original and it only implements
certain reports and status indicators, extended reporting of workflows needs to be
programmed manually.

Types of Flows

The Workflow Foundation offers two types of workflows: Sequential (derived
from the ‘SystemWorkflow.Activities.SequentialWorkflowActivity’ class) and State
Machine (derived from the ‘SystemWorkflow.Activities.StateMachineWorkflowAc-
tivitity” class). Workflows are able to work in two ways (or in combination) with
(Sequential) system and with (State Machine) human interaction.

The traditional approach to a problem follows a set of pre-determined steps in
a top-down process, the Sequential, the system-interaction workflow, mirrors this
pattern in that actions transpire from a beginning situation and end after a prede-
fined sequence of steps. Almost any undertaking could be described as a function
of a Sequential Workflow; business authorization activities are a well-known type.
Consider tasks such as order processing, expenses approval or purchase requests as
typical scenarios of this kind of flow. Sequential Workflows are self-driven; once
they are initiated they have a totally predictable behavior throughout the execution
of the mission and they are determinist: the process can only go forward, it is
impossible to go back. The control of the flow is defined with decision statements
such as ‘while’ loops and ‘if-else’ branches.
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Figure 2 A Sequential Workflow lllustrated in Visual Studio Designer

Unlike programmable applications, real-time human processes are considerably
less predictable. In the example of the order processing procedure, the final approver
can return the order to the initial approver for corrections or to the requestor with a
reject notice, that is to say, the flow may be reinitiated from any random point in the
process. These flows are known as human-interaction or State Machine Workflows
and they are very difficult to express using a clear Sequential Workflow because
humans are in control, not machines. The State Machine Workflow does not have a
defined path but represents a set of states and transitions between these states. State



8 Workflows and SharePoint 2007: Going with the Flow

Machine Workflows are event-driven: each state is activated after a predefined action
occurs, the engine executes the steps needed and stops after completion of the next
state: the transitions between states are triggered by external events that are raised
by the host (SharePoint). There is no deterministic execution path between the steps
because the workflow does not execute in a chronological order.

Figure 3 A State Machine Workflow displayed in Visual Studio Designer

Although the chosen methodology may not always be obvious; for example, when
to use a State Machine over a Sequential Workflow and vice versa, it’s fair to say that
potentially any problem is resolvable with a Sequential or State Machine Workflow.
State Machine Workflows offer a natural, rational model whereby the state and the
present activity of the process being executed are more important than the order
of the steps taken to complete it. In situations requiring many unplanned steps to
track, and where it is impossible to represent all the potential routes to take, a State
Machine Workflow is easier and more orderly to program.
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Generally speaking the type of issues and the desired results dictate the choice
of flows but sometimes, for processes that are difficult to model in one or the other,
a combination may be implemented within a State Machine Workflow. In fact, as
illustrated in Chapter 9, all actions used in State Machine Workflows are created
using Sequential steps.

In conclusion, the primary difference between the two is that a Sequential Work-
flow is self-determined and therefore controls the direction taken; for State Machine
flows, the host (through the user) sets the sequence and the course of action. It is
virtually impossible to systematically recommend a preferred workflow type for
any given situation; therefore it is critical to analyze the situation and consider the
parameters before initiating a workflow. Be aware that an erroneous workflow choice
will result in additional complications and often failure. In the course of the book,
detailed information, practical experience and illustrative examples will assist the
reader in learning to choose workflows wisely.
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