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1 Executive Summary 

This MphasiS white paper addresses the management of data in web-enabled busi-
ness applications. Data management features are typically light on behaviour and 
heavy on data. They are found in almost all web-enabled app lications and in many 
cases a major  part of the application is indeed dedicated to data management. 

In an earlier whitepaper (see ref. [1]), a requirements analysis and generally appli-
cable use cases were presented. These use cases together describe a pattern 
which is known as “Manage a Whatever”. In a subsequent whitepaper (see ref. 
[2]), canonical web pages and a page flow pattern  have been identified that apply 
to Manage a Whatever. A recurring pattern of user requests emerges from the web 
page flows. 

In this white paper, the processing of these user requests is further analyzed with 
the purpose of identifying a generic design for request processors in the data man-
agement domain. 

Audience 

This white paper is written for MphasiS clients. It describes a pattern language for 
defining the request processors of data management tasks. Using the pattern lan-
guage, MphasiS architects and development leads can roll out streams of web-
enabled data management modules for their client projects in an efficient manner. 

Objectives 

The goal of this white paper is to bring a practical implementation of reusable data 
management code closer to reality. The request processor design that is elabo-
rated here is not directly tied to any technology, although it is clearly based on an 
object-oriented style of software design. 

Prerequisites 

This white paper assumes a basic understanding of the Manage a Whatever Use 
Cases as well as some familiarity with the page flows and user requests resulting 
from that pattern. References [1] and [2] provide the relevant details.  

In this white paper, we assume a data access tier is available with an interface that 
follows the pattern described in ref. [3]. This is the repository access pattern  that 
has been designed to co-exist with the request processing pattern. 
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2 Request Processing Patterns for Data Management 

In web-enabled applications, the classical Model-View-Controller pattern or MVC is 
a well-established design pattern for the processing of user requests. 

The responsibility of a request processor is to execute the business logic for serv-
ing the request, handle errors and navigate to an appropriate view based on the 
outcome of the action. For data management applications, many request proce s-
sors will have to interact with a data access tier to retrieve or store data.  

The Information Architecture for Data Management applications (see ref. [2]) has 
identified fifteen fundamental user requests that are typically used in data man-
agement applications. Consequently, fifteen distinct request pro cessors will be 
needed to service these user requests. 

In this white paper, reference is made to a repository access pattern that is de-
scribed in another white paper in this series (see ref. [3]). This pattern describes 
the access methods and data structures typically needed to support efficient data 
access. 

The aim of this white paper is to identify the business logic pattern, i.e. the steps 
taken by each controller as parts of its action. This includes how a request proce s-
sor and a repository cooperate and how the request processor selects an appropri-
ate view based on the outcome of its action. These views are web pages from the 
page f low pattern (ref. [2]). 

Request Dispatcher

Request Processor Request ProcessorRequest Processor Request Processor

Repository

Persistence Tier (RDBMS)

Web BrowserWeb Browser Web Browser

 

Figure 1 Generic System Diagram for Web-enabled Data Management  
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3 Manage a Whatever 

As a quick summary, the core elements of the Manage a Whatever pattern lan-
guage are repeated here. 

3.1 Use Cases 

Use cases for data management focus on the basic CRUD activities; Create, Re-
trieve, Update and Delete. The notion of a Whatever is introduced to indicate that 
this pattern of use cases applies to any business object. The pattern is not in-
tended to be applied at the level of individual database tables. Instead, it is ex-
pected that the pattern is applied  to compound data models with rich associations. 
Create a Whatever and Copy a Whatever are the two basic use cases to create new 
instances of a Whatever; Update a Whatever and Delete a Whatever complement 
these to form the C, U and D of CRUD. 
To retrieve whatevers, users may Find a Whatever, Filter Whatevers or List What-
evers, and drill down to a single Whatever using View Whatever Details. Users can 
scroll through subsequent Whatevers of a list using Next Whatever and sort lists of 
Whatevers using Sort Whatevers. 

Other domain -specific operations that apply to Whatevers (e.g. Flag Emails, Vali-
date Addresses, Export Data…) are all covered by the Service a Whatever use case, 
which is the extension point for the pattern. 

3.2 Page Flows 

Web pages for data management can be very complex with a multitude of features 
on  each page, or very simple with only a single feature per page, or any level in 
between. In any case, the basic structure is the same. 
Create, Copy and Update a Whatever share the Edit Page  which is a data-entry 
form. Find and Filter results are displayed on either the List Page or the View Details 
Page, depending on the number of matching Whatevers. The Find a Whatever use 
case requires a Search Page, which is another data-entry form. Filter Whatevers 
uses a Filter Page which uses selection menus rather than data entry to steer the 
user’ s task. These five pages are sufficient to implement all the use cases of Man-
age a Whatever. Use cases not directly supported by a page find their way into the 
pattern as commands. These are realized either as buttons on the page(s) or as 
hyperlinked elements of the page(s). 

The flow between the pattern  pages is shown in Figure 2 below. This diagram also 
includes the commands or user requests that lead from page to page; these are 
described in more detail in section 3.3. 
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Figure 2 Standard Page Flow for Manage a Whatever (includes user requests) 

3.3 Command Language 

The command language of Manage a Whatever get s materialized through the user 
requests that flow from the web pages to an application server. These user request 
are the entry points for the request processors described in this white paper. 
All pages of the pattern typically provide a navigational link to the Search Page, the 
List Page and the Filter Page. Command buttons are one way to realize these links; 
Find Whatevers, List Whatevers and Filter Whatevers. Another globally accessible 
link leads to the Edit Page for the creation of a new Whatever, in case this is a but-
ton it is typically labeled as New Whatever. 

On the List Page, summary information of Whatevers is displayed in a tabular for-
mat. The column headers will often be used to direct a sort order; these are hype r-
linked headers that trigger the Sort Whatevers use case. 

Long lists of Whatevers are typically displayed using some form of pagination; a 
subset of matching entities is displayed on each page. Additional navigation su p-
port is provided to let the user move from one page to another. Many different 
interaction styles for pagination are known, including Prev/Next/First/Last com-
mand buttons and hyperlinked page number sequences. Pagination is dealt with as 
part of the List Whateve rs use case. 
To drill down from the List Page to the View Details  Page, one or more attributes in 
the table rows may be hyperlinked. Candidate attributes for hyper-linking are those 
that uniquely identify an instance of a Whatever.  Attributes that are non -unique 
may also be hyperlinked; these trigger a Filter Whatevers use case. 

On the View Details Page, users may scroll through a collection of Whatevers, dis-
playing the details of each instance one by one. As per the List Page, this can be 
implemented using buttons or instance number sequences.  This command triggers 
Next Whatever. 

From the View Details Page, additional command buttons lead to the Delete What-
ever, Update Whatever and Copy Whatever use cases. As per the List Page, selected 



Data Management Request Processing Manage a Whatever 

 White Paper, April 2005 5 
 © MphasiS Corporation 

attributes of a Whatever may be hyperlinked to trigger the Filter Whatevers use 
case. This is of course restricted to non-unique attributes. 

On the Edit Page, users can create or update instances of Whatever. Ultimately, 
either the Save or the Cancel button is used to complete the activity. 

On the Search Page, a Find button is used to trigger the Find Whatevers use case. 
On the Filter Page, selection of an attribute value triggers the Filter Whatevers use 
case. Depending on the display style, attribute values may be selected from a 
popup menu or from a list that is displayed as a table. 
The Service a Whatever use case finds its way into the command language by way 
of more command buttons: Print this Whatever and Download Whatever Details 
are the most common examples of this command. Service Whatevers can also be 
implemented on the List Page; this requires a mechanism to select multiple rows in 
the list and subsequently apply a command to all selected rows. This is known as 
Do With Selected Whatevers. 

To summarize, the command language for data management includes the follow-
ing fifteen user requests, which are discussed in much more details in the remain-
der of this white paper. 
 

Request Description 

new whatever display an empty edit page in create mode. 
copy whatever display a p re-populated edit page in create mode. Re-

quires identifier of the whatever to copy. 
update whatever display a pre-populated edit page in update mode. Re-

quires identifier of the whatever. 
save whatever process form data as either update or insert and revert 

to view whatever page. 
cancel cancel edit task and revert to view whatever or list 

whatevers page. 
delete whatever delete current whatever from persistent storage and 

revert to list whatevers page. Requires identifier of a 
whatever. 

view whatever view details of selected whatever. Requires identifier of 
the whatever. 

list whatevers display list page with a overview of all whatevers. In 
practice, often interpreted as ‘list my whatevers’ (i.e. for 
any user a predefined notion of ownership applies). 

sort whatevers re-display the list page, applying the indicated sort or-
der and column. Begin on page 1 in case of a paginated 
list. 

page whatevers re-display the list page, showing the selected page 
(subset) of whatevers. Maintain existing sort order. 

search whatever display the search page. 
find whatever process form data as a query by example and revert to 

either list or view details page with search results, or to 
search page in case no matching whatevers were found.
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filter whatever display a filter page. 
match attribute process selected attribute value as a query and revert to 

either list or view details page with query results (the 
case of no matching whatevers should be an e xception).

print whatever details, 
print whatever list, ex-
port whatevers 

these are examples of services that apply to whatever. 
These may or may not be part of the application. All 
these services require an identifier of the whatever(s). 

Table 2 Command Language Summary  

3.4 Repository Access 

The requests processors described in this white paper will in most cases need to 
access the underlying data storage. A repository access pattern is specified to align 
with the user requests in an optimal way. This pattern is the subject of a subse-
quent white paper. Here, a summary of the repository access methods is provided. 
 

Method Description 

insert accept an instance of a Whatever and persist it. Return whatever in-
stance with added synthetic data.  

update accept an instance of Whatever and persist any changes. Return w hat-
ever instance. 

delete accept a Whatever identifier and remove it from persistent storage. 
get accept a Whatever identifier and return instance details. 
match apply criteria to identify a new collection of whatevers. This is the ‘cu r-

rent collection’ going forward. Return a count of matching records. 
page apply current criteria, including a sort attribute and sort order, and a 

pag ination setup to identify a subset of whatevers to return. Ensure a 
minimally sufficient subset of attributes is provided. 

scroll apply current criteria, including a sort attribute and sort order, and an 
offset passed in via a pagination setup and return instance details. Ig-
nore page size  and always return full details of a single instance. 

domain accept an attribute identifier and return an ordered collection of all pos-
sible  key-value pairs of the attribute (only applies to enumerated values). 

range accept an attribute identifier and return an ordered collection of used 
key-value pairs of the attribute. 

model return a formal description of the Whatever domain model (this is an op-
tional method) 

Table 3 Repository Access Methods 
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4 Common Processing Aspects 

Before turning to the detailed analysis of request processors, the ‘common ground’ 
that all such processors will share is identified. 

Firstly, the concept of a processing context which represents the current state of a 
user’s interaction with a repository is determined. State is needed mainly because 
of the need to cancel inserts and update operations.  Also, whilst scrolling through a 
collection of Whatevers in detailed mode, the context must maintain a notion of 
the current criteria that define the collection. 

Other common elements of request processing include ways to exchange informa-
tion with the repository, validation and error handling, access control as well as 
empty collections and other exceptional situations. 

4.1 Processing Context 

There are many situations that call for the display of a known, stable state. In the 
middle of an update, a cancel would imply a return to the View page showing the 
original, unedited data. Many exception conditions likewise require the redisplay of 
an earlier stable context. 

It appears that the most effective way to accomplish this is by holding a processing 
context  as part of the user’s session data. Such a context would either be the most 
recent List page or the most recent View page, as appropriate. Those two page 
types are definitely considered as stable contexts, although the actual data that 
was displayed may no longer be available. 

Four specific items of information are required to completely determine the proc-
essing context; these include 

• the criteria that define the current collection, 
• the size of the current collection, the current offset in the collection and the 

current page size, 
• the current sort attribute(s) and sort order(s) , 
• the display mode (list or detail page). 

4.1.1 Maintaining a Context 
As stated, a processing context must be maintained for the duration of a user se s-
sion. In addition, an application may allow users to persist a context as a prefer-
ence item, or simply persist the processing context  when a session times out or the 
user logs out. 
Session data may either be held at the client side or at the server side, the design 
of which is not part of the request processing pattern. Either way, all elements of 
the context must be Serializable; when held at the client side it will all go into an 
HTTP cookie. 
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4.2 Data Exchange with Repository 

When talking to a repository, the request processors must pass along some stan-
dard pieces of information. The most important one no doubt is a Criteria object to 
specify an interest in a subset of Whatevers. Repository.match() accepts a Criteria 
object; Repository.page() and Repository.scroll() both return results that include a 
Criteria object as well. 

Other relevant information is passed via a Pagination object or as a List of Sorting 
objects. Results from the repository are returned using an OrderedResultPage; this 
includes the List of Whatevers, the current Criteria, the current Pagination and the 
current List of Sorting specifications. Note that this constitutes an almost complete 
processing context  as identified earlier. 

Finally, lists of key/value pairs are returned by both Repository.domain() and Reposi-
tory.range(). These are not to be implemented as (Java) Map types because the 
keys will not be known by the request processors. Instead, these methods will re-
turn a List of KeyValuePair objects, possibly extended with additional attributes 
(such as a description). 

4.3 Data Validation &  Error Handling 

All request processors are responsible for validating the request arguments that 
are passed to them. 

Request processors that detect validation errors have a responsibility to inform the 
user of the issue at hand. Wherever possible, the user must be given an opportu-
nity to correct any error that is present. The way this should be done is by for-
warding to the same page that triggered the validation error. 

4.4 Access Control 

Many request processors will be faced with access control issues. Depending on 
the granularity of access control, users may be allowed access to a page and all of 
its contents, or some sensitive items on a page must be suppressed based on a 
user’s role. Likewise, users may be entitled to modify Whatevers or only selected 
attributes of each Whatever, based on some application-specific criteria. 

There are no general patterns for implementing an access control strategy that 
works in all situations. However, some effective strategies apply almost universally. 

One is to verify that the user indeed has access to the feature implemented 
through a certain request (e.g. is this user entitled to delete Whatevers?). If not, 
the user must be diverted to a generic error page. 
Another generic strategy is to prevent a user from ever navigatin g to a page she or 
he is not entitled to work with. As an example, when a user has read -only access 
to a certain instance of a Whatever, the View Details page should display the “U p-
date Whatever” command in a disabled state or perhaps completely hide it. A s the 
user has no entitlements to modify the Whatever, it is of no use to let her/him 
navigate to the Edit page in the first place. Likewise, the “New Whatever” com-
mand should probably also be disabled. 
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4.5 Dealing with Empty Result Sets 

List, Filter and View pages must be designed to deal with empty result sets. In 
View mode, a user can click on Delete repeatedly until all instances are deleted. 
Likewise, the List page (which is very often used as a ‘home page’ in data man-
agement) may be empty at initial deployment or following removal of all entities. 
As the Filter page is populated from currently used attribute values, it will be 
empty when there are no entity instances. 

4.6 Dealing with Exceptions 

Data validation was discussed earlier, in section 4.3. That discussion also talked 
about the communication of validation errors to the user. The same style of com-
munication applies to errors found during business logic validation. It may be that 
the business logic states that entity X cannot be de leted as long as it is the parent 
in a parent-child relationship. This type of business logic is not regarded as data 
validation but instead as business logic validation. Errors of this nature should be 
communicated to the users in the same way as data valid ation errors.  

A completely different class of problems is what is referred to as exceptions. These 
are conditions that the user has no control over. She/he never was the cause of 
the problem, and the user cannot be expected to correct this type of problem in 
any way. At best, the system can inform the user of a critical situation, with a su g-
gestion on what operational procedure to follow in order to get it resolved. 
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5 Request Processors for Data Management 

In this chapter, a high-level design for each of the fifteen request processors of 
Manage a Whatever is presented. This design is completely independent of the 
business domain which is a good thing. 

5.1 New Whatever 

new – display an empty edit page in create mode. 

Description 

The new request is the entry point for the Create a Whatever use case. The goal  is 
to display the Edit Page. 

Responsibilities 

To populate the enumerated attributes of the edit page with selection elements. 
For this, the request processor must query the repository about the valid domains 
of all enumerated attributes using Repository.domain(). 

This request should leave any existing context undisturbed. Only when the newly 
created Whatever is saved will the context change. 

Inputs 

None. 

Forward 

The request processor must forward to the Edit Page flagging this operation as an 
Edit for Insert, as opposed to an Edit for Update. As the Edit page may lead to a 
cancel request, this request processor must ensure a valid context is maintained. 

When fine-grained access control is applied, the Edit page must be processed so 
that any non-editable elements are disabled before the page is shown to the user. 

5.2 Copy Whatever 

copy – display a pre-populated edit page in create mode. 

Description 

The copy request is the entry point for the Copy a Whatever use case. The goal  is 
to display the Edit Page with as much pre -populated data elements as possible, 
using a source instance to copy values from. 

Responsibilities 

To populate the enumerated attributes of the edit page with selection elements. 
For this, the request processor must query the repository about the valid domains 
of all enumerated attributes. 

This request processor must retrieve the details of the source instance from the 
repository (using Repository.get()) and apply its understanding  of the business do-
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main before the source data is used to pre-populate the Edit page. Some attributes 
of the source instance, such as the instance identifier as well as any other identif y-
ing properties, are inherently private to the source instance and should not be co p-
ied. 

This request should leave any existing context undisturbed. Only when the newly 
created Whatever is saved will the context change. 

Inputs 

Requires identifier of the whatever to copy (the source instance). 

Forward 

The request processor must forward to the Edit Page flagging this operation as an 
Edit for Insert, as opposed to an Edit for Update. As the Edit page may lead to a 
cancel request, this request processor must ensure a valid context is maintained. 

When fine-grained access control is applied, the Edit page must be processed so 
that any non-editable elements are disabled before the page is shown to the user. 

5.3 Update Whatever 

update – display a pre -populated edit page in update mode.  

Description 

The update  request is the entry point for the Update a Whatever use case. The 
goal  is to display the Edit Page pre -populated with the original data of the source 
instance. 

Responsibilities 

To populate the enumerated attributes of the edit page with selection elements. 
For this, the request processor must query the repository about the valid domains 
of all enumerated attributes. 

This request processor must retrieve the details of the source instance from the 
repository (using Repository.get()). 

This request should leave any existing context undisturbed. 

Inputs 

Requires identifier of the whatever to update (the source instance). 

Forward 

The request processor must forward to the Edit Page flagging this operation as an 
Edit for Update. As the Edit page may lead to a cancel request, this request proce s-
sor must ensure a valid context is maintained. 
When fine-grained access control is applied, the Edit page must be processed so 
that any non-editable elements are disabled before the page is shown to the user. 
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5.4 Save Whatever 

save – process form data as either update or insert and revert to view whatever 
page. 

Description 

This request is issued when the user clicks on the “Save” button of a form. The 
goal is to persist the modified data in the repository. 

Responsibilities 

When fine-grained access control is applied, all form elements must be inspected 
to ensure that the user is entitled to make modifications to them. 

All form data must be validated before it is persisted. This includes simple data 
validation as well as business logic validation. 
When this is a ‘save for update’, the request processor must retrieve the instance 
details from the repository and modify the instance according to the form elements 
provided. Subsequently, Repository.update() is applied and the updated instance of 
Whatever is displayed on the View page within the processing context (i.e. the 
scrolling interface may be applied). 

For a ‘save for insert’, the  request processor must populate a new instance of 
Whatever with form data and apply Repository.insert(). After an insert, the process-
ing context is reset and the newly created instance is shown on a View page wit h-
out scrolling interface. 

Inputs 

This request requires form data and, in the case of a save for update, the instance 
identifier for the source instance. 

Forward 

This request processor must forward to the View Details Page. After a ‘save for 
update’, any existing context may still be considered valid, although the sort order 
may be disturbed. After a ‘save for insert’, there is no longer a processing context  
so the new instance is displayed in View mode without any scrolling interface. 

5.5 Cancel 

cancel – cancel edit task and revert to view whatever or list whatevers page. 

Description 

The goal of a cancel request is to discontinue the current task and revert to the 
most recent ‘steady state’, which is encoded as the processing context .  

Responsibilities 

To use the processing context details to determine whether the most recent steady 
state was either a List or a View Details page, and what instance(s) was displayed 
on it. If the most recent steady state was a List page, then this request must for-
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ward to that same List page, and when it was a View Details page, this request 
must forward to that View Details page. 

Inputs 

None. 

Forward 

This processor must forward either to the List or to the View Details page. When 
there is no processing context , some generic fallback (‘list all’) must be chosen. 

When the page offset parameter is no longer valid (out of bounds), some sensible 
fallback value must be chosen by the processor. This may also be delegated to the 
repository, as the repository will signal such issues before the request processor 
will. 

5.6 Delete Whatever 

delete – delete current whatever from persistent storage and revert to most recent 
steady state.  

Description 

The goal is to permanently remove an instance of Whatever. After a successful 
delete by the repository, the request processor must execute a strategy to deter-
mine what should be displayed next. 

In case a current collection is known, and the deleted instance was not the last 
inst ance of the collection, a satisfying strategy is to forward to the next instance, 
which now happens to exist at the same offset that was used by the deleted in-
stance earlier. When the deleted instance was the last of the collection, that offset 
is no longer valid and the best instance to display is probably the previous in-
stance. 

When this request was issued from a List page (using ‘With selected Whatevers 
do: Delete’), the request processor should forward to the List page, showing a 
page of instances starting at the same offset as before. When there are no more 
instances at that offset, the List page should be populated with whatever const i-
tutes the last page of the collection. Repository.match() provides all the details of 
the current collection following the delete, so the processor can apply this informa-
tion in its strategy. 

Responsibilities 

To permanently remove an instance of Whatever from the repository. 

Inputs 

Requires identifier of a whatever. May also be applied to a sequence of whatevers, 
which are processed one by one. 

Forward 

This request processor forwards to either the View page or the List page, depen d-
ing on the processing context . 
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5.7 View Whatever 

view – view details of selected whatever.  

Description 

The goal of this request is to present the full details of a single instance of a What-
ever. 

There are two entry points; one is when a drilldown from a list of Whatevers is 
taking place, the other entry point is when a reference to a unique Whatever is 
made somewhere else in an application (typically in a totally unrelated module). 
The difference is that during drilldown, one would want to ensure that the process-
ing context is maintained and made available. In the other situation, there is no 
processing context  as the launching point is in an unrelated area of the application. 

Responsibilities 

For a view as drilldown, the processor must recall the context and apply Reposi-
tory.match(). It must adjust the offset before applying Repository.scroll(). It must 
use the details of OrderedResultSet to set the new context. It must forward to the 
View Page with a scrolling interface. 
For a context -free view, the processor must apply Repository.get(), clear the proc-
essing context and display a single instance in View mode without scrolling inter-
face. 

Inputs 

Requires identifier of the whatever. A view as drilldown should pass an offset into 
the current collection; a context-free view should pass an instance identifier in-
stead. 

Forward 

This request processor forwards to the View page, either with or without context. 

5.8 List Whatevers 

list – display list page with a summary of whatevers.  

Description 

The list request resets any current criteria in order to display the full list of What-
evers. Any current sorting details as well as page size and attribute ordering details 
still apply. 

The goal is to display a page of matching instances, beginning at offset 0. 

In practice, applications often introduce ‘List My Whatevers’ which suggests a pre-
defined notion of ownership or relevance applies. This is implemented using the 
match request (see section 5.14 below), not using the list request. 
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Responsibilities 

To reset any current criteria and page offset, and to recall any existing sorting de-
tails, page size and attribute ordering. When none such details are available, the 
request processor must make a sensible choice. 

This processor must apply Repository.match() and Repository.page() to retrieve a 
page full of summary information. 

The request process must install a new context so any subsequent operations have 
a known steady state to revert to. 

Inputs 

None. 

Forward 

This processor must forward to the List page. 

5.9 Sort Whatevers 

sort – re -display the list page, applying the indicated sort attribute and order.  

Description 

The sort request applies the current criteria and resets any current offset in order 
to display the first page of Whatevers in the new sort order. Any current page size 
and attribute ordering details still apply. 

Responsibilities 

To reset any current page offset, and to recall the  current criteria as well as any 
existing sorting details, page size and attribute ordering. Depending on the busi-
ness requirements, the new sort attribute and order either extend or replace any 
existing sort details. 

When no criteria or page size details are available, the request processor must 
make a sensible choice. 
This processor must apply Repository.match() and Repository.page() to retrieve a 
page full of summary information. 

The request process must install a new context so any subsequent operations have 
a known steady state to revert to. 

Note that when new sort details extend an existing sorting specification, an addi-
tonal request option must be defined to flag that the new parameters replace an 
existing sort order (explicit override) 

Inputs 

An attribute to sort on as well as a sort order (ascending/descending). An optional 
‘override’ flag when multi-attribute sorts are implemented and the user requests to 
suppress any earlier sort order. 

Forward 

This processor must forward to the List page. 
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5.10 Page Whatevers 

page – re-display the list page, showing the selected page (subset) of whatevers.  

Description 

The page request applies the current criteria, page size, attribute ordering and 
sorting details. An offset into the current collection is applied to obtain a page of 
Whatever summaries. 

When user-defined page sizes are applied, this request carries the new target page 
size as an additional parameter.  

Responsibilities 

To combine a new offset (and page size) with the criteria and sorting details from 
the processing context. To retrieve a page of summary details from the repository 
and display those on the List page. 

Inputs 

The offset into the current collection and optionally a page size. 

Forward 

This processor must forward to the List page. 

5.11 Search Whatever 

search – display the search page. 

Description 

The search  request is the entry point for the Find a Whatever use case. The goal  is 
to display the Search Page. 

Responsibilities 

To populate the enumerated attributes of the search page with selection elements.  
For this, the request processor must query the repository about the valid domains 
or ranges of all enumerated attributes using either Repository.domain() or Reposi-
tory.range(). The choice between domain() and range() is largely a matter of busi-
ness requirements versus performance optimizations. The domain() method is ex-
pected to be faster; the range() method is more effective as it ensures that there 
will indeed be matches against the selected value. 

This request should leave any existing context undisturbed. 

Refine Search 

As an extension, refine may be used which will re -install the search parameters that 
are available in the current criteria. In this way, the user can refine her/his search 
by adding more criteria. The original criteria may either be displayed as pre-
selected form fields or as non -editable values.  

Inputs 

None; for refine search a parameter that signals the re -use of earlier criteria. 
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Forward 

This processor must forward to the Search page. 

5.12 Find Whatever 

find – process form data as a query by example and revert to either list or view 
details page with search results, or to search page in case no matching whatevers 
were found. 

Description 

The find request is supposed to execute a search for matching instances; the goal 
is to present multiple matches on a List page; a single match can be displayed on 
the View Details page. When no matching instances are found, the Search page 
should be re-displayed. 

Responsibilities 

To create a new Criteria object that reflects the search values submitted via the 
search form. This processor must execute Repository.match() with the new criteria 
and forward to the appropriate results page depending on the match count. 

This processor is responsible for defining a new context in case the match returns 
one or more matching instances. 

Inputs 

Form data with search values. 

Forward 

This processor forwards to the List page, the View Details page or the Search 
page, depending on the match count. 

5.13 Filter Whatevers 

filter – display a filter page. 

Description 

The filter request is the entry point for the Filter Whatevers use case. The goal  is 
to display the Filter Page. In earlier releases of the Use Case pattern and the Page 
Flow pattern, this was known as Browse Whatevers. 

On a filter page, one or more enumerated attributes are presented as list of values 
that are actually used in at least one Whatever. There are various presentation 
alternatives for filters, including popup menus and tabular displays. A filter page 
may contain more then one such attribute value list to choose from. 

Responsibilities 

To apply Repository.range() for as many attributes as are needed on the Filter page. 
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Inputs 

When each filter page provides all values of just one single attribute, this request 
comes with an attribute name so the processor will know which range to ask for. 
When there is only one filter page, no further inputs are needed. 

Forward 

This request forwards to the Filter page. 

5.14 Match Attribute 

match – process selected attribute value as a query and revert to either list or view 
details page with query results. 

Description 

For the request processor, the match  request is almost ident ical to a find request. 
The only difference is that the search form is replaced by a single attribute 
name/value pair. Because the attribute values were provided earlier through a R e-
pository.range() call, t he case of no matching whatevers should be an exception. 

Responsibilities 

To create a new Criteria object that reflects the attribute value filter. This proce s-
sor must execute Repository.match() with the new criteria and forward to the ap-
propriate results page depending on the match count. 

This processor is responsible for defining a new context in case the match returns 
one or more matching instances. 

Inputs 

An attribute name and value to match. 

Forward 

This processo r forwards to the List page or the View Details. 

5.15 Service a Whatever & Service Whatevers 

service – these are services that apply to whatever.  

Description 

This is the extension point of the Manage a Whatever pattern. Depending on the 
application requirement s, a single request processor for all extensions may be 
used, or alternatively an extra processor may be provided for each additional se r-
vice. 

In general, assuming a service does not add or remove any instances of whatever, 
the generic approach upon completion of the service execution should be to re-
display a list or detailed view as per the processing context . 

Responsibilities 

To execute the requested service on the instances of Whatever that are passed in. 
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Upon completion, the processing context  is used to redisplay either a List page or a 
View Details page. 

Inputs 

This request requires a (list of) instance identifier(s) and when a single request 
processor is used to dispatch multiple services, the service name must also be pro-
vided. 

Forward 

This request should forward to either the List page or the View Details page de-
pending on the processing context . 
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6 Extensions 

6.1 Multi-Page Details & Edit 

In many cases, the complexity of a Whatever is such that it is no longer feasible to 
provide all details of a Whateve r on a single page. Often, a tabbed GUI style is 
used to organize independent groups of attributes on sub-pages. Typically, one 
group of attributes is visible in the top half of the page, and the bottom half of the 
pages is used to display a tabbed section. The top half is used to ensure that end 
users never loose the focus on the specific instance they are dealing with. Rather 
than repeating the attributes on each tab, they are simply displayed outside the 
tabbed GUI. 

As the details of a Whatever are now spread across multiple distinct pages, there 
will also be distinct Edit pages; one each for every tab that contains editable data. 

For the request processing pattern the implication is that there will as many view 
requests as there are tab pages, and also multiple update and save requests. A 
complication may be when a valid entity update transaction in the back-end re-
quires data on multiple tabs to be present. In this situation, the request processors 
must co-operate to ensure that a transaction is only started when a minimally suf-
ficient subset of attributes is accumulated across the tabs. This means that there 
will be much more state to carry along from page to page; which in turn may lead 
to an alternative design that keeps the various tab displays as Dynamic HTML on 
the client side and limits the client/server request to a single save  across all tabs.  

6.2 Interaction with Tree Viewers 

Hierarchical tree viewers have become a popular navigation paradigm for complex 
information structures. In simple hie rarchies, all nodes are of the same type; in 
more complex hierarchies, there can be different node types (compare files and 
folders in a hierarchical folder viewer). Even more complex hierarchies include the 
concept of ‘multiple parent nodes’ which means a node may have more then just a 
single parent. 

In general, the display of and interaction with a hierarch ical tree viewer should not 
be considered part of the Manage a Whatever pattern, as it is not limited to a sin-
gle business domain (different node types). The volume and detail of information 
in a tree view is dynamic and depends on the number of opened nodes in the tree. 
This style of interaction requires more specific attention from the information archi-
tects and the software designers. 

Ultimately, though, users navigate a hierarchical tree browser with the purpose of 
identifying a single node in the tree and starting a task from there. So, all leaf 
nodes and most likely also all other nodes of the tree are starting points for Man-
age a Whatever patterns. Due to the nature of a tree browser, the pattern that 
starts at a node no longer includes “List Whatevers”, but instead it is constrained 
to tasks that refer to a single instance of a Whatever, such as View, Update, De-
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lete, Copy, Print and Download. Popup menus wit h applicable tasks are generally 
used to start a standard MaW task. 

A complicating side -effect of not having the List Whatevers use case implemented 
is that it is difficult to combine hierarchical tree viewers with “Find a Whatever”, as 
the Find use case typically displays its matches in a list view. Search results now 
have to be inserted into the tree as a new node. 

6.3 A Service Layer 

In the discussion so far, it has been assumed that request processor access the 
Repository directly. In reality, the Service Layer pattern (ref. [10], pp 133-142) is 
often used to decouple the two. 

The responsibility of the service layer is to process a command and apply all busi-
ness logic (validation, exception handling, auditing, logging, etc.). The request 
processor becomes a thin protocol transformation layer. The benefit of this ap-
proach is that there is no duplication of business logic across similar request proc-
essors, and a potential reuse of the service layer, e.g. for use as a Web Services 
provider interface. 

6.4 Customize Whatever Summary 

This is a refinement of the display of summary information. The idea is to allow the 
user to specify the data columns of interest and their relative ordering. This cu s-
tomization subsequently becomes part of the processing context. As a new re-
quest, the responsibility of the request processor is to make the new attribute or-
dering part of the processing context and to forward to the List page with the most 
recently used context (essentially redisplaying the previous List page with reo r-
dered columns). 
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7 Conclusions 

A standard set of fifteen  user requests suffices to describe the full interaction of an 
end user with the server-side implementation of Manage a Whatever. In turn, the 
fifteen request processors rely on only nine methods of the Repository Pattern for 
the interaction with an underlying data storage tier. Of these nine methods, one 
each is needed for insert, update and delete; the other six are all related to infor-
mation retrieval. 

The most common access pattern to the repository is a two-step approach; first 
Repository.match() is applied to obtain a count of matching instance. This is fol-
lowed by a subsequent Repository.page() or Repository.scroll() to obtain actual in-
stance data. 

A certain amount of context is required to maintain a flow of interaction between a 
user and the application; this context must be maintained as user session state, 
either at the server side or at the client side. 
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