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Enterprise Mashups: What Do They Mean for CIOs? 

Executive Summary 

 
Enterprise Mashups are application hybrids combining content and functions from 
more than one existing source. Mashups create powerful Web applications and 
integrated Web experiences. Mashups are created by combining two or more data 
sources or applications. The sources may be internal sources such as enterprise 
data. They may also be external Web resources such as Google Maps. Mashups are 
created when different data sources or application program interfaces (API) are 
combined or 'mashed' to create an entirely new application.  

 
Mashups are one of the fastest growing enterprise ecosystems on the Web. 

Mashups are collaborative, role-based, network-centric, complex and distributed. 
Mashups are useful for knowledge-based networks, models and businesses.  

 
This nine-month study was undertaken to explore the business value of 

enterprise mashups. Particular focus was on the implications that enterprise 
mashups may have for CIOs. The study included case-based interviews of one hour 
or more with over 35 people actively involved in consulting, building, or using 
enterprise mashups. Nine cases of firms using enterprise mashups were developed. 
A one-day discussion of mashup leaders in Silicon Valley was convened. Finally, an 
exercise to develop mashups was undertaken.  

 
Six findings and recommendations are made for CIOs about the business value of 

mashups. This includes how to define a mashup strategy framework. There is a 
broad range of business problems to which mashups have been applied. There is 
need to begin piloting mashups on key business processes.  

 
Seven findings and recommendations were generated focused on the 

governance and implementation of mashups. These include the need for 
experimentation and feedback. It is important to build a mashup community. 
Providing an hub for inventory, development and reuse is essential. Preparing a new 
IT department with new roles to support enterprise mashups is required.  

 
Enterprise mashups will have an important impact on how businesses operate. 

CIOs must embrace and lead enterprise mashups.  
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Introduction 

 
Mashups are application hybrids combining content from more than one existing 

source. They create a potent, integrated Web experience. Mashups are created by 
combining different sources of data, logic and applications. The term “mashup” was 
originally created by musicians remixing music from different sources.  

 
Hobbyist programmers create dozens of new mashups daily. The Programmable 

Web is an open mashup hub. It has inventoried 2581 mashups and 567 APIs as of 
December 2007. They average 3.16 new mashups posted per day. Mashup Camps 
are enormously popular. The sponsors are Google, Salesforce, IBM and others. Six 
Mashup Camps have occurred over the last several years. They are held in diverse 
locales like Silicon Valley and Dublin, Ireland. They average around 400-500 
attendees each. There are popular mashup competitions. Google, Yahoo, Microsoft, 
IBM all have mashup offerings. Organizations like eBay and Amazon are increasingly 
opening up their data and applications to allow consumers to create mashups. 

 
Most mashups developed in this movement have not been for enterprise 

business. They are often seen as hobby or fun projects. For example,  a bicyclist 
creating a Google map of places to bicycle. This end-user and consumer-centric 
movement deserves attention. The consumerization of IT will have a major impact 
on how the enterprise conducts business. 

 
Intuitive tools make creation of mashups easy. Less IT-savvy business employees 

can create mashups. Deployments of Service-Oriented Architectures (SOA). opens  
up  legacy systems to user services via mashups. Enterprise application mashups 
offer agile reconfiguration of conventional applications.  

 
Mashups are a cultural shift from rigid business process engineering. They allow 

more fluid and purposeful applications. Reconfigurable services are mashed 
together as the need arises. The opening of SAP’s ERP application is a good example. 
Their 30,000+ business objects provides demonstrable evidence of a industry 
movement toward business services for mashups. Enterprise mashups are the 
consumerization of IT. 

 
Finally, there is a large backlog of IT projects. They are often are narrowly 

confined to the needs of the few. Many business users cannot get their IT needs met. 
This is an ideal argument for an enterprise mashup strategy.  

 
This report renders hours of interviews. It refracts diligent literature review, 

exhaustive environment scans of the diverse mashup ecosystem. There are nine 
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case studies of firms using mashups. Findings indicate that enterprise mashup are 
steadily becoming an important part of IT strategy.  

 
In preparing this report, we were conscious of the fact that CIOs must track two 

classes of questions concerning enterprise mashups: implementation practices and 
business value. Implementation practices examine IT governance and leadership 
required for a robust and secure mashup strategy. Business value refers to the 
advantages to firms of engaging in the production and support of enterprise 
mashups. We sought to learn about the business value of mashups by addressing five 
specific sets of questions: 

 
1. Why enterprise mashup? What are the advantages? What is the business 

case for doing mashups? 
2. What types of content have been combined? What are additional services 

that have been provided users of mashups? 
3. What are effective metrics and benchmarks for enterprise mashup? Have 

the business cases been realized? 
4. How do enterprise mashups continuously create and expand value for 

customers? How do they contribute to IT Innovation? 
5. What is the strategic roadmap for enterprise mashups? 

 
Implementation Practices refers to tactical adjustments that users and IT 

departments may need to make in order to realize the business value from mashups. 
We addressed five specific implementation-related questions: 

 
1. What are the best enterprise policies and procedures for mashups? What 

are risks experienced with mashups? 
2. What is the role of the CIO and IT department in supporting mashups? 

What skills are required? 
3. What are specific issues and approaches when implementing ad hoc, 

trans-organizational applications like enterprise mashups? Is the content 
generally corporate-controlled or user- controlled; internal or external? 

4. How do fast-moving and future-focused technologies such as SOA, value 
networks, RSS, Web 2.0 impact enterprise mashups? 

5. For enterprise mashups, what are the issues and solutions concerning 
security, reliability, performance and intellectual property? 

 
By addressing these ten questions, we felt that we would learn both about 

whether and why, CIOs should encourage mashup-making in their organizations 
and what it means for them and their IT departments into the future. 
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Methodology 

 
We used a two-pronged methodology to address the two sets of questions about 

the business value and implementation issues associated with enterprise mashups. 
In Phase I of the research, we identified key vendors, consultants, thought leaders, 
evangelists and analysts to describe their views of the current state of enterprise 
mashups. See Appendix C for the Interview Questions. We attended mashup events 
and organized and sponsored a mashup discussion among this community See 
Appendix B for links to the Mashup Summit Event, share space and discussions. 
Based on these research activities, the Enterprise Mashup Framework revealed 
itself ( see Appendix F). The frameworks was the common lens for understanding 
enterprise mashups. The framework elaborated different properties and visions of 
mashups with a common language. It was instrumental in depicting the value 
network among such key stakeholders as vendors, customers and the enterprise. 

 
In Phase II of the research, we focused on developing brief case studies of 

companies engaged in enterprise mashups specifically addressing the business 
value and implementation practices used. While the statement of work originally 
indicated that we would develop three case studies, we were able to develop nine. 
The case studies are presented in Appendix A. The case studies were based on 
interviews conducted with the individuals responsible for supporting, encouraging 
and possibly using mashups in their firm. Appendix C lists the questions we asked 
during the case studies. Appendix E lists the names of individuals we interviewed in 
order to identify and develop the case studies. 
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Findings and Recommendations 

 
The nine case studies presented in Appendix A form the basis for our findings 

and recommendations. We subdivide our findings and recommendations first into 
those focused on the business value of mashups and then on the implementation 
practices. 

 

Business Value of Mashups 

We have identified six findings related to business value; each with a 
recommendation for CIOs. 

 

 
Finding One: The definition of Enterprise Mashups is emerging. 
 
Enterprise Mashups must meet two requirements: be both an application and be 

developed in a collaborative context. Enterprise mashups as a product is the set of 
new services or capabilities that result from the use of APIs to integrate at least two 
components or applications. Enterprise mashups are also perceived to be part of a 
collaborative, or ‘Web 2.0’ phenomenon. Enterprise mashups, in the popular press, 
have been described to have the following characteristics: 

 
1. Be able to be developed quickly. 
2. Be developed by a broader audience than highly talented “power users”. 
3. Be developed by unplanned enterprise customers, suppliers, or value 

network members as well as corporate business users. 
4. Be developed to meet either unique situational needs or generic needs. 
5. Fundamentally evolve software development practices. 
6. Offer customer and user experiences that improve competitive advantage. 
7. Are enhanced by new applications or modified in some way over time by 

people not involved in the original development of the mashup. 
 
What we found, instead,  was that there were few if any cases which met all of 

these characteristics. We found many different definitions of enterprise mashups in 
use. Some of these definitions included:  

 
1. Did not include the viral diffusion in which mashups are built on each other. 
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2. Did not require that mashups be developed by non-programmers. 
3. Did not require the mashup to include at least one external component.  
4. Did not require that the mashup be built in a way that allows for flexible 

changes. 
5. Used mashups to automate highly routine work rather than an innovative 

use. 
 
For some, service oriented architecture (SOA) was an important perspective for 

mashups. For others, mashups were seen as the antithesis of SOA since there was no 
centralized architectural planning required. Some mashups integrated components 
at the user interface level only, some at the data level and some at the application 
level. Some labeled mashups as “quick and dirty, just good enough and perpetual 
beta”; while others bet their businesses on them, “hardening” them into full-fledged 
integrated systems. 

 
There were also different ways of labeling mashups, using such images as 

“Excel on steroids”, “wikis on steroids”, “situational applications”, “Web 2.0 version of 
end-user computing” and “ad hoc development.” IBM, for example, defines mashups 
as situational applications comprised of services and functions remixed to create a 
new content specifically written to address particular situations at hand. The 
mapping mashup is the prototypical situational application. That’s primarily 
because of its simplicity and power. (Cherbakov et al 2007, p2). 

 
To make sense of these definitions, we pose the two-by-two table below. The 

first dimension captures whether or not the definition focuses on the simple act of 
putting together two consumables versus a collaborative movement of end-user 
computing in which the applications are announced and enhanced through mass 
collaboration. The second dimension concerns the simplicity of the mashup tools: 
the simpler the tools, the broader the community that can be engaged in the mashup 
making process. 

 
 Mashups as putting 

together consummables 
Mashups as a 

collaborative movement 
Simplifying mashup 

creation 
Google Maps with Craig’s 
List 

Flickr adding social tags 
on top of mashups on top 
of wireless devices 

Mashup creation still 
complex 

Integration of  ten sources 
of data into a GIS map for 
hurricane watches  

Encouraging any org to 
help in providing data for 
Avian flu 

 
Dimensions of Mashup Definitions 
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Because of the lack of any standard definition of mashups, the distinction 

between integration and mashup often became confused. In fact, some of the 
applications we examined that interviewees claimed were mashups looked more 
like hard-coded point-to-point integration solutions that had not been developed ad 
hoc and quickly by non-IT business users. Mashups, as initially conceived, are the 
outcome of a highly situational and-specific need in which the business user can 
quickly develop an integrated solution for them – a solution that might be discarded 
as quickly as it is developed. This led to our first recommendation for CIOs: 

 
Recommendation One: When discussing mashups with others, CIOs should 

clarify their definition of mashups. CIOs should strive to avoid confusion and 
inappropriate comparison to other technologies and architectures. A definition of 
enterprise mashup,, at a minimum, should include: 

 
‘Enterprise Mashups are application hybrids combining content and functions from 

more than one existing source to create powerful Web applications, integrated Web 
experiences and expanded customer value networks. Mashups are created by 
combining two data sources or applications. The sources may be internal sources such 
as enterprise data; they may also be external Web resources such as Google Maps. 
Mashups are created when different application program interfaces (API) are 
combined or 'mashed' to create an entirely new application. 

 

 
Finding Two: Mashups can solve a broad range of business IT problems. 
 
Across our nine cases and reviewing recent popular literature (see Suggested 

Bibliography) on enterprise mashups, we were impressed by the range of business 
problems for which mashups have been used. These have included use in both 
critical (e.g., core manufacturing operations) and non-critical (e.g., making travel 
arrangements) operations. Mashup uses have been identified in industries ranging 
from automobile (Toyota, Audi) to hospitals (Kaiser), from high-tech to low-tech 
trucking, from engineering to financials (Bank of America, Dow Jones), from 
manufacturing to retail (Starbucks), from government (EPA) to not-for-profit 
(KPBS), from airlines (British Airways) to oil and gas (BP). 

 
Just as the mashups have been found in a variety of industries, they have 

been applied to a range of business problems. These business problems have 
included: 
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- Disease tracking 
- Emergency room patient test reporting 
- Travel arrangements 
- Benefits management 
- Intellectual property management 
- Identifying shelters during an emergency 
- Pipeline inspection results 
- Manufacturing process control 
- Engineering analysis to improve manufacturing operations 
- Stock market analysis 
- Loan tracking analysis 
- Supply chain management 
- Partner relationship management 
- Customer lead management 
- Fine-grain integration for financial services 
- Migration support for new portal applications 

 
Salesforce.com, for example, boasts more than 750 applications on its 

AppExchange network that are available for use by its customers. Amazon 
announced in September 2007 the launch of Amazon widgets (widgets are small, 
visually dynamic, easily configurable tools that allow Amazon retail partners to 
feature products from Amazon on their blogs, Websites or social networking pages 
(widgets.amazon.com). EBay has a developer Website (developer.ebay.com) that 
fosters the creation of mashups with their shopping and trading APIs. 

 
In some enterprises, mashups are very much in a piloting phase. The Kaiser 

case, for example, describes a pilot that was rolled out in Fall 2007. Other 
enterprises have been piloting for at least a year (e.g., IBM and BP). Still others have 
been doing some form of mashups for years (Dow Jones, Bank of America and 
HiTech Manufacturing). For example, Audi has over 30 mashups. Developers at Audi 
recently completed a mashup that helps product managers for the company’s A-
series line of autos perform competitive analyses. The mashup draws data from 20 
different sources, ranging from Audi’s inventory system to demographic figures on 
German Website Spiegel Online. 

 
This large variety of enterprise mashup uses surprised us since we had 

anticipated use primarily among the high-tech industry. This suggests to us our next 
recommendation: 

 
Recommendation Two: Begin to pilot the use of mashups.  
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Finding Three: Improved speed and quality of operations is a major business 

value of mashups. 
 
There appears to be a two-fold business value of enterprise mashups by 

increasing the speed with which data are acquired and analyzed:  
 

1) Decision making within internal processes is faster. 
2) The quality of the decision making process is higher. 

 
For example, mashups are often used to replace time-consuming and 

inconvenient tasks. At Audi, the mashup for product managers replaced a process of 
accessing and integrating data into a spreadsheet that took hours. At Dow Jones, the 
mashup for financial analysts replaced a process of accessing and integrating 
external and internal data into a spreadsheet that took hours. At IBM, a mashup for 
intellectual property analysts took a process that required hours of obtaining and 
analyzing data and automated it resulting in productivity gains in excess of 50%. 

 
As a result of this faster access to a large number of data sources provided in 

real-time, firms we studied reported making higher quality decisions more quickly. 
For example, at HiTech Manufacturing, mashups are used for in-process 
manufacturing control. One of the early mashups was done as part of the setup of a 
machine tool addressing how the tool setup was done. Before running a new 
product on the tool, data from a wide range of sources was required (Data on the 
last series of products that ran through the tool, instructions about what products 
could be run on the tool, tool performance, set up availability, engineering 
instructions, etc). Before the mashup was in place, information was contained in 
silos and had to be manually checked. The mashup combined those data sources 
into a single Web page in real time to speed the decision process of whether a tool 
could run a new product, reducing the number of excursions (deviations) by 
running the wrong tools and, as a result, reducing setup time to five seconds (from 
30 minutes), with no human involvement. 

 
Given these two business values that have been obtained from mashups, we 

offer our next recommendation: 
 
Recommendation Three: CIOs should pilot mashups on process and problems 

where quantifiable speed and quality metrics can be obtained.  
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Finding Four: Mashups are often driven by the line of business without a formal 

IT development project. 
 
Between 42%-68 % of IT employees and 12 % of business have automated a 

business function, process, or activity in their department outside of a formal IT 
development project (Cherbakov et al 2007). Moreover, an IBM research study on 
employees engaged in ad hoc development during the previous 12-month period 
revealed that ad hoc development extends into all parts of a business, including 
accounting, finance, marketing, operations, location management, human resources, 
telecommunications, sales, client services and customer service. 

 
Our cases provide stories behind these survey results. In the Kaiser Permanente 

case, the creation of the mashup was driven by the Emergency Room physician’s 
need to have patient test results as soon as they are available. In HiTech 
Manufacturing, the process engineers drive the need for mashups as they strive to 
remove every process deviation. In the KPBS mashup, the need to give fire victims 
real-time information about the 2007 San Diego fire’s progress and available 
shelters drove the need for a mashup. 

 
Not only are these needs driven by the line of business, but these needs are often 

dynamic and urgent, requiring rapid IT support. Process engineers at HiTech 
Manufacturing create mashups in days to solve operational problems that would 
hurt the business if the operational problem persisted for weeks. KPBS had a 
problem getting information out to victims and needed a solution within hours, not 
days or weeks. BP provides the capability to create mashups for hurricanes as they 
approach in an immediate time horizon, not future hypothetical hurricanes where 
time to develop the application is unbounded. 

 
Mashups usually operate under tight time constraints. The business problems 

that mashups are applied to rarely are suited to  a formalized IT project structure. 
There is no time for a formal request, formal approval by an IT Steering Committee, 
or project startup and requirements elicitation. Consequently, non-professional 
developers become the application “assemblers,” not because they are particularly 
skilled at IT, but because they have pressing business problems that require 
information assets. This leads to our next recommendation: 

 
Recommendation Four: CIOs must become engaged to help enterprise 

mashups meet immediate business needs. 
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Finding Five: B2B partnerships create strategic value of mashups. 
 
In the public domain, mashups are often used as part of a social networking 

phenomenon of creating mashups and then identifying communities that continue 
to evolve the mashup (see www.programmableweb.com for examples). We saw less 
of a social networking movement associated with enterprise mashups. However, we 
did find that some firms were attempting to use mashups across enterprises to gain 
a strategic advantage in creating partnerships and alliances. This required that the 
firm have some appreciation of the value network within which it is currently 
placed, or could potentially redirect itself into a new value network. 

 
According to The Official Introduction to the ITIL (Information Technology 

Infrastructure Library) Service Lifecycle (OGC, 2007), a value network is a complex 
set of relationships between two or more groups or organizations. Value is 
generated through exchange of knowledge, information, goods, or services (p.224).  

 
At the core of the ITIL Service Lifecycle is the Service Strategy which sets the 

stage for developing a service provider’s core capabilities. Service strategy, through 
the use of value network analysis, helps to understand the relationships that 
information assets have with other information assets including what knowledge, 
information and services from others are depended upon. SIM CIOs have already 
received a tutorial on value networks in an earlier report (Agarwal, Rai & 
Sambamurthy, 2004). 

 
Mashups as a catalyst for strategic inter-enterprise relationships were found in 

several cases. For example, in one of the cases, the travel management mashup 
involved exchanging data with a variety of partners including car rental agencies. 
Agencies willing to create APIs so that the data could be exchanged more readily 
clearly become valued partners. In the Salesforce.com case, the strategic alliance 
with Google was an outgrowth of a mashup developed between Salesforce’s CRM 
application and the API for Google’s Adwords. This suggests for us another 
recommendation: 

 
Recommendation Five: Learn about external sources that may be useful for 

mashups. 
 

 
Finding Six: Prognosis about whether Mashups are a Fad or Future Fabric is not 

yet clear. 

http://www.programmableweb.com/
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Paradoxes abound as we explored the space of enterprise mashups. There is 

huge attention to consumer-oriented mashups such as mashup camps and the 
programmable Web. This suggests it will lead the enterprise space. However, today, 
there is relatively few enterprise applications listed on these public venues. There 
are a huge number of vendors for enterprise mashups, but confidential discussions 
with many of their CEOs suggest that they are not yet making money. There are a 
large number of postings on such enterprise mashup community spaces as 
AppExchange for Salesforce.com, but most firms appeared to be in the piloting stage 
of use. An IBM-sponsored market research study in 2005 (cited in Cherbakov et al 
2007) reported that more than half of situational-application users view them as 
mission critical and rate them as very important to the success of their everyday 
activities; yet the examples we are often provided when we speak to companies 
known to use mashups are ones that, while important to a firm, are not yet mission-
critical. 

 
We believe that there may be several reasons for these apparent paradoxes. 

Organizations that have successfully developed mashups for their mission-critical 
businesses may not want to share them, seeing them as a competitive advantage. 
The use of mashups within enterprises is still a relatively new phenomenon, still in 
its piloting stage. Another reason may be that the ability to create mashups requires 
substantial groundwork of opening up legacy applications and databases. In one 
case we studied, the actual mashup creation took only a couple of months; getting 
the IT department to agree to open up a key data base took almost two years. 
Mashup building tools are still not sufficiently user-friendly for a majority of 
business users, limiting the development of mashups to those few business users 
who are IT-savvy (e.g., know AJAX or Java or VB Scripting). Finally, mashup making 
is not without its risks; firms are just beginning to explore how to manage some of 
these risks, such as more complex monitoring, root-cause detection, patch 
management, governance, etc. This paradox between the expected future hype and 
the current caution in the enterprise mashup space leads to our next 
recommendation: 

 
Recommendation Six: Given the unclear prognosis, potential value of mashups 

strategically and the early stage of risk management strategies, we recommend that 
firms engage, as rapidly as possible in piloting mashups, rather than waiting to see 
what the future will bring. 

Implementation of Enterprise Mashups 
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Having found that mashups are being used in a range of enterprises and that 
there appears to be business value that can be gained from mashups, we turned next 
to understanding practices that are used by firms to implement mashups. 

 

 
Finding Seven: IT Architectures must support mashup experimentation. 
 
An IT architecture and infrastructure for mashup support tends to be very 

specific to the way mashups are created and used. Thus they are often considered 
separately from the traditional enterprise IT architecture and infrastructure. 
Because mashups need to be quickly developed and rapidly improved, an 
architecture that supports experimentation and feedback is needed. 

 
Across the cases we studied, several of the larger organizations could be 

characterized as having such an infrastructure. This infrastructure consisted of: 
 

- A Posting Board (or hub) as a catalogued repository for mashups and 
consumables that users created; 

- A sandbox; 
- Mechanisms for assessing and/or ensuring quality of source data used in 

the mashups; 
- Usage data on each mashup created so that potential users of someone 

else’s mashup could see what they might be getting from the mashup 
- Being able to create APIs and consumables upon demand (rather than 

hierarchically as in an SOA framework); and 
- Hosting capability (to ensure security and reliability). 

 
In addition, the use of AJAX to provide easy access to Web-based data and rich 

user-interface controls and a REST (Representational State Transfer) architectural 
style of Web services including Uniform Resource Identifiers to identify Web 
resources allowed assemblage of highly interactive browser-based applications 
from devices ranging from server applications to browsers. Finally, providing 
assembly-type tools that enable users to create mashups out of components with 
relatively little technical knowledge of the underlying capabilities of the 
components is an important architectural support. While many of the tools (e.g., 
from IBM, Microsoft, Google, Yahoo) still require some technical knowledge to use, 
the ease of use of mashups continue to increase rapidly. For example, Intel Research 
Labs released in September 2007 a new mashup making tool that is expected to 
make it even simpler for non-technical users to create mashups. Therefore, in terms 
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of implementing mashups within the enterprise, this leads to our next 
recommendation: 

 
Recommendation Seven: Create a hub where business users can exchange 

their mashups. 
 

 
Finding Eight: Mashups should be posted for community use. 
 
A review of the cases we examined suggests that when a mashup or consumable 

is posted, the posting should be coupled with the following information: 
 

- Data issues discovered by users of the mashup or consumable; 
- Specific scenario that the mashup is intended to address; 
- Problems encountered with mashup; 
- Type of service the user should expect from the mashup; 
- Rating systems that encourage evolving the mashup into a more 

“hardened” state. 
- Incentives to support community-responsibility for improvements (such 

as coupling the hub with practice-based forums); 
- An Idea Exchange in which users are encouraged to post business 

problems they’re having; which can become opportunities for engaging 
other business people to develop mashups that may help resolve the 
problem; 

- Forewarnings about the quality of the data being used; 
- Notification to data owners about the mashups in which their data 

sources are being used; and 
- Feedback loops to the data owner about data quality issues that have 

arisen. 
 

Recommendation Eight: Support and encourage mashup communities. 
 

 
Finding Nine: Not all mashups need to be hardened. 
 
We had initially expected that mashups would go through some trajectory where 

they would initially be a “one-off” that would eventually be hardened – i.e., be 
rewritten for efficiency, security, maintainability, etc. What we found instead was 
that some mashups die quickly and some never diffuse. For example, at IBM, the 
intellectual property mashup is used exclusively for those few IP analysts at IBM; 
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there is no reason to diffuse. At HiTech Manufacturing, many of the analytic 
mashups are created to troubleshoot a manufacturing process problem. Ideally, that 
problem is not ever seen again and thus the mashup would not need to be hardened. 

 
However, upon the advent of several instances of reuse, hardening is needed. For 

example, at HiTech Manufacturing, there is an escalation path for process control 
mashups. The point, though, is not to assume that all mashups will need to move up 
the hardening trajectory. Therefore: 

 
Recommendation Nine: CIOs need to recognize that mashups that are not 

reused may not need to be hardened; having information on mashup reuse will help 
the CIO prioritize which mashups should be encouraged to become hardened. 

 

 
Finding Ten: CIOs and CTOs serve as Evangelists, Educators and Resource 

Providers. 
 
Several CTOs we spoke to had converted their role from that of identifying and 

managing IT application development projects to educating the lines of business 
about the business possibilities of mashups. Education often included 
demonstrations of mashups, business value results of piloted mashups, reporting on 
how competitors are using mashups and an invitation by the CTO to engage in 
discussions about whether mashups would be right for the business’ needs. For 
those parts of the business that were already using mashups, the CTO would expand 
the education to include first an invitation to share their mashups on a hub that 
would be owned by their business unit, followed by a discussion of when to decide 
to “harden” a mashup, such as by moving the mashup off of one’s personal server. 

 
By engaging in these discussions, the CTO often found that an important role to 

play was to bring resources to bear on the mashup-making process. This included 
help desk support about components, the use of mashup-savvy business analysts, 
vendor outsourcing support (including external data feed vendors as well as data 
aggregators), scalability testing, and technical consulting to data source partners 
about how to open up data and hardening services (e.g., robust data access methods, 
caches, data formatting, error tracking, etc). This leads to our next recommendation: 

 
Recommendation Ten: CIOs and CTOs need to engage business users in 

discussions about when and how they should develop mashups and provide 
technical support as their needs for mashups and mashup components evolve. 
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Finding Eleven: Mashups can be achieved with simple screen-scraping so it is 

not always necessary to negotiate with others to ”open up” data. 
 
Screen scraping is the process by which data are extracted from the display 

output of another program (versus AJAX and opening APIs.). For example, IBM has 
developed an internal mashup called IBM Travel Maps which obtains its data 
exclusively based on screen scraping. There are risks associated with screen-
scraping. When external pages are scraped, there may be data integrity problems 
since the scraping may be done without the knowledge of the data owner. Moreover, 
there may be copyright breaches when screens are scraped. Nevertheless, they are 
the easiest form of mashups to create and are often the first form of mashup that a 
non-IT business user will engage in. If mashup-making is to be encouraged, business 
users should not be discouraged from screen-scraping; instead they should be 
encouraged to appreciate the right context for screen-scraping. For example, when a 
business problem needs a quick mashup that will be discarded rapidly and that uses 
data not copyrighted, then screen-scraping may provide an early assessment to the 
CIO of which types of mashups are most likely to be created. Consequently, 
resources for opening up data could then be more appropriately targeted to ensure 
that the data are obtained in more accurate and controlled ways. Therefore, we 
recommend: 

 
Recommendation Eleven: Track screens scrapings for data to open for 

mashing. 
 

 
Finding Twelve: New IT Departmental Roles and Responsibilities are needed. 
 

We found many new roles for IT department using enterprise mashups. 
While variously named, these roles can be identified as the following: 

 
- Component Makers (IT-savvy, data source knowledgeable people who can 

prepare APIs or create utilities or design mini-applications as widgets 
that could then be used by others). 

- Mashup Composers (business people who have the necessary IT and 
business knowledge to generate mashups; they are rarely assigned to the 
IT department directly). 

- Community Developers (social networkers who help to get people engaged 
in a mashup community, identifying what the hub needs to do to succeed. 
At IBM, a distinguished engineer played this role in continuously 
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encouraging the participation of the community. She was a primary 
catalyst for the IBM mashup challenge in which money was awarded to an 
enterprise mashup with high business value). 

- Infrastructure Managers (sandbox, registration, directories, adding hub 
functionalities). 

- Evangelists. 
- Creators and Maintainers of In-house Data APIs. 
- Mashup Business Analysts (with knowledge of mashups, available 

components and the line of business). 
- Supporters for External Data Feeds (including SLAs and updates). 
- Mashup Tool Supporters 
- Opportunity Scouts (those with deep business knowledge with ideas for 

mashups & components; some call them “disruptive innovators”) 
 

This range of roles leads to our next recommendation: 
 

Recommendation Twelve: Create an IT department with new roles to support 
enterprise mashups. 

 

 
Finding Thirteen: There exist creative solutions to security, identity 

management and data management.  
 
 
The risks of mashup development were mentioned in all of the cases. These risks 

include security and identity management, accessing data from legacy systems, 
governance and resource allocation. The people we interviewed were concerned 
that mashups might open up security holes into their applications and databases, or 
give access to people who shouldn’t have access. For example, HIPAA establishes 
strict guidelines about who should have access to patient records. Our interviewees 
were concerned that business users need to access the data in the correct way, not 
in ways that use up valuable network resources or in ways that might compromise 
the data. Interviewees were concerned that the mashups may be using data of 
questionable quality and accuracy, especially when sourced externally. Concerns 
were raised about how to make decisions about which mashup components to 
create, which mashups to harden, which mashups to promote, which mashups to 
shut down. Resource allocation was a key concern; how does one decide how to 
allocate precious IT resources if everyone becomes a potential IT developer that 
needs support for their “pet” mashup? 
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For each concern, the cases had identified creative  solutions to handle that 
concern, recognizing, though, that the mashup movement was evolving and thus any 
solution would be prima facie evolving. For the security concern, Kaiser Permanente 
assigned each data element to be a URL and each caller to the data as a URL, 
allowing only certain matches before the data was pulled. To ensure that the data 
were accessed correctly, HiTech Manufacturer instituted a data certification process 
whereby business users interested in using a data source needed to become 
“certified” before they could use it (a relatively quick process of talking with the 
data owner). The data quality and accuracy concern was managed by BP by 
ensuring that only proprietary and carefully monitored data source vendors were 
used. KPBS experienced  inaccuracies inherent in taking maps with a 1KM 
resolution down to the level of a city block to determine a fire perimeter. KPBS 
handled this data inaccuracy by announcing it to the public, and encouraging the 
public to send text messages through Twitter.org so that the inaccuracies could be 
corrected.. Finally governance and resource allocation decisions were made in some 
cases by joint IT-business teams and in other cases by observing how the 
community of mashup makers and users reacted to mashups posted on the hub. 
This suggests that the IT department is increasingly becoming one of managing a 
process of combining and recombining IT assets, rather than development, leading 
to our next recommendation. 

 
Recommendation Thirteen: Identify creative solutions to mashup risks. 
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Conclusion 

We found substantial evidence of enterprise mashup making. These firms 
represent retailers and services, government and manufacturers, high-tech and low-
tech. Some of these firms are known for their innovativeness, some not. Some are 
using mashups on highly routine, high-volume activities; others on one-off actions. 
Some of the firms are more centralized in their approach to mashups; others have a 
highly decentralized approach. 

 
With the consumerization of IT, mashups may have already infiltrated a CIO’s 

company. With a mass collaboration movement, moreover, mashups cannot be 
controlled. However, they can be guided down certain paths and steered away from 
other paths. Databases that have greater value to be opened up to more different 
users that IT have not been able to meet in the past (easily accessed by reviewing 
requests business users have made for reports) help to orient a path to be taken. 
Data sources from partners unwilling to share meta-information about the data 
source may be a place to steer the community away. 

 
The CIO’s role, with mashups, becomes one of increasingly advising the business 

about the ways to leverage the IT assets of the firm for business value. The agility 
provided by mashups will provide help 

. 
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Appendix A: Short Case Studies of Enterprise Mashup Users 

 
The following case studies have been prepared based on interviews with parties 

at each company and review of documents. Some of these case studies are approved, 
others are under review. 

 
Case One: IBM 
Case Two: HiTech Manufacturing Company 
Case Three: BP 
Case Four: Salesforce.com 
Case Five: Kaiser Permanente 
Case Six: San Diego Fire 
Case Seven: Google 
Case Eight: Bank of America 
Case Nine: County of Santa Clara 
 

Case One: IBM 

 
Founded 1889, incorporated 1911 

Headquarters Armonk, New York, USA 

Industry Computer hardware Computer software, Consulting 
IT Services 

Revenue $91.4 billion USD (+4% FY '05 to '06) 

Net income $9.4 billion USD (+18% FY '05 to '06) 

Employees 355,766 (2006)
[2]

 

 
 
We would like to thank the following individuals who have contributed their time to 
helping us understand some of the ways in which IBM uses mashups:  D Gisolfi, D 
Boloker, S. McFadden, Luis Suarez and Luba Cherbakov 
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Situational Applications are defined by IBM as applications written to 

address particular situations at hand by people with domain expertise, i.e., the 
business user. Situational Applications (SAs) combine multiple sources of data 
and/or applications. Strategically, IBM employees use mashups internally to analyze 
information to improve their businesses. In addition, IBM also offers CIOs and their  
organizations a broad range of education, free enabling tools and thought-provoking 
discussion sessions with key players in the evolving Enterprise Mashup Ecosystem. 

 
The Emerging Internet Technologies Group within IBM has been a primary 

resource for developing tools and partnering with external organizations to identify 
ways of using mashups, including creating a vision in the industry for mashup use. 
The vision of the group is that the future of businesses will be to “assemble, wire 
and share”; that is business users should be able to quickly assemble components 
(or widgets), “wire” the components together and then “share” them with each 
other. For example, a cable company may perceive customer service as a 
competitive differentiator, with improvements to problem avoidance and awareness 
as correlates of customer satisfaction to be of primary concern. Instead of 
performance engineers simply monitoring a variety of different displays separately, 
a mashup that the engineer develops to integrate the different displays, called a 
“mashboard” might enable the performance engineer to navigate a map and 'zoom 
in' to see system performance from a regional perspective, at a street level and 
down to individual customer locations. The mashboard could be further mashed by 
integrating it with specific data from the cable company’s set-top box. When 
selecting a specific set-top box on the map, the engineer would then be presented 
with a cohesive view of box activity and account information associated with a 
specific customer. Such a mashboard would provide a cable systems operator with a 
single view of their information assets to enhance operations and customer service. 
As a result, the cable company could then monitor system performance from its set-
top boxes, cable modems, voice network and billing systems using a standard Web 
browser to address issues before they impact customers. 

 
Critical to achieving this vision is a tool set of mashup enablers that allows for 

the easy creation of such mashups and mashboards. QEDWiki, a free toolkit 
available from IBM’s Emerging Internet Technology Group as well as off the IBM 
AlphaWorks site, allows users to build application pages by clicking the QED button 
in the corner, then dragging “widgets” (discrete pieces of code with both 
development and runtime rendering capabilities) onto the design surface. Each 
widget has a property sheet and allows, where applicable, to bind it to other widgets 
or data sources. A simple example would be a contact list widget connected to a 
Google map widget. By attaching the two together, the Google map widget will show 
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a map of the address of each contact during scrolling. QEDWiki allows the IT 
department some degree of control over the mashup making process by only 
exposing to business users those widgets that are allowed to be mashed. QEDWiki 
can be used without SOA; the only things needed are the widgets tied to LDAP, a 
database, or a Web service.  

 
An exciting aspect to mashups is their viral nature. Because of open standards, 

organizations are able to share their data with other organizations using mashups. 
The Emerging Internet Technologies Group, as one example,  was able to help EPA 
develop an Avian Flu Mashboard to help answer questions such as what types of 
birds were in the area, the location of potentially infected farms, location of 
evacuation centers, age-based population broken down by evacuation purposes and 
the direction of bird migration due to current weather patterns. The Avian Flu 
Mashboard was started by EPA contacting Accuweather since birds migrate 
according to weather patterns. This mashboard was then mashed to data from 
Ebird, a voluntary Web2.0 community of passionate bird sightseers. Then the 
Centers for Disease Control agreed to provide widgets describing population 
parameters for evacuation. More recently, Loma Linda University with a grant to 
track dead infected birds heard about the Mashboard and provided widgets about 
locations of infected birds. 

 
The Emerging Internet Technologies Group has partnered with over 40 

organizations in introducing QEDWiki into their organizations. For example, Reuters 
created a Freighter Mashboard which helps commodity traders understand the 
piracy and weather risks associated with their cargo on the oceans of the world. 
They have worked with Home Depot which created a Store Impact Monitor to help 
determine the stores at risk for impact by inbound severe weather. The 
organization, Relocation Aid, developed a situational application with QED Wiki to 
help relocating employees assess their options for new homes with respect to local 
taxes and quality schools. 

 
This extensive experience base of enterprise mashup creation has led the 

Emerging Internet Technologies Group to draw several important conclusions for 
CIOs about enterprise mashups. First, an enterprise should not limit itself in 
thinking that it is only a user of others’ data; everyone can be a content provider. 
Second, because the mashup movement is viral, it is hard to predict what new data 
sources the firm will be exposed to and who will find value in the firm’s data 
sources. Third, a useful success metric for a CIO can be the ability to off-load and/or 
improve the IT organization’s responsiveness and possibly even create revenue by 
monetizing data source value. Fourth, to enable mashups, there are roles that need 
to be filled including mashup assemblers (the user), the mashup maker (who 
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provisions it), the mashup enabler (the person who created the widgets), the 
mashup hoster (maybe the CIO’s office), content maker (who extracts the data) and 
the mashup harvester (the person who finds the possible widgets to share with 
others). Finally, CIOs should move forward to create a center of excellence or a 
SWAT team of mashup enablers and offer them on-demand to line-of-business 
users; the team is needed to help evangelize, help domain experts create mashups 
and build up an inventory of widgets available for use. 

 
IBM has also made internal use of mashups since 2005, when IBM made 

contacts and conducted interviews with business partners and line of business 
power users about the present and future of ad hoc development. Results of the 
survey indicated a much higher portion of people of all functions engaged in ad hoc 
development than previously expected, indicating a market opportunity for ad hoc 
development tools. 

 
To accelerate the adoption of situational applications in IBM and to test the 

potential benefits of community-based development in the enterprise, the office of 
the CIO established an initiative called the Situational Applications Environment 
(SAE) and deployed the SAE in December 2006 under the direction of Luba 
Cherbakov. “We looked at how we could empower our people to improve their own 
jobs”, said Luba Cherbakov. Envisioned as a living-laboratory experiment to observe 
ad hoc best practices, SAE is enabling an increasing number of employees to benefit 
from the use, creation and sharing of situational applications. As part of this 
initiative, corporate IT has assumed the role of solution enabler by providing the 
tools and data services required by this community. 

 
SAE facilities are built around three focus areas:  
 
a) Consumables; 
b) Tools & utilities; 
c) Community.  
 

IBM defines consumables as any building block used in application construction. 
This definition is intentionally broad and flexible to allow for the potential of 
different types and forms of mashups. Therefore, consumables included services 
with a recognizable API called to obtain data, a code snippet that can be 
incorporated into a server-side script, or a JavaScript fragment to enhance a Web 
Page. One of the ways users can find out about data sources and test them out is via 
IBM Dogear, an enterprise social bookmarking solution with interfaces to data. 
Third party applications make use of data stored in Dogear through the REST-style 
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interfaces and widget components further externalize reusable user interaction and 
virtual design. 

 
Tools and utilities were developed to facilitate the creation, storage, distribution 

and use of mashups and components. The SAE home page was designed as a hub 
where new situational applications and consumables are catalogued for locating and 
described, where mashup-making tools (e.g., integration code) for assembling 
applications are profiled and where lightweight hosting facilities for running 
applications and consumables once they are built are offered. The hub has raised 
awareness of new situational applications and consumables, The tools include the 
Nova Services which is a simple Java Platform Enterprise Edition (J2EE**) pattern to 
allow developers to define and host new Web services. The tools also include the ” 
Enterprise Business Innovation (EBI)” framework that takes data in relational 
databases and uses Structured Query Language to construct services that can return 
data in XML, Atom or JSON formats and provides a means to report data issues 
discovered by users. Ad hoc tools have also been developed by the community to 
perform such functions as data translations, mediations, or interpretation (e.g., of 
different postal address formats) that can be used at runtime or when building the 
application. Finally, mashup-making tools (essentially visual page editors for 
assembling components), including QEDWiki and ADIEU, are offered on the hub. 

 
Tools and consumables are not sufficient for creating successful mashups. In 

addition – and perhaps most importantly – is the need for a community. To develop 
a community, the hub is used to advertise new applications as they are posted. In 
addition, for each situational application posted, users can provide feedback and 
improvements for each application; announce a need for an application in the hopes 
of enticing others to help and examine log data to determine the extent to which the 
applications they create are reused. 

 
The website for the hub  from Cherbakov et al. (2007) is shown below. The home 

page presents the latest and most popular applications and consumables, news 
items, latest forum threads and guidance for developers, with other pages focusing 
on available facilities, recommended processes for building, hosting and advertising 
applications and consumables and help in the form of FAQs. 
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The hub includes a  SAE Catalogue ( included from Cherbakov et al (2007)). 
Note that applications and consumables can be tagged by the community, rated 
based on popularity and relevance, with the user-generated taxonomy being used to 
filter entries along with more traditional keyword search techniques. Users can 
subscribe to most of the catalog information so that updates and other activities can 
be streamed. 
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In order to further promote mashups, databases within IBM are beginning to 
be opened up. For example, Dogear, the IBM social bookmarking tool, contains 
bookmarks made for internet or intranet sites, providing the identity of those who 
create tags on these bookmarks. Dogear has been designed to be mashed up, linking 
it to other Web 2.0 tools. As a result, for example, IBM’s Blog Central, the platform 
that supports blogs inside the firewall, is now mashed up to Dogear so bloggers can 
easily add bookmarks to their blogs and those of others. Dogear is also now mashed 
up to the corporate directory at IBM so that users can track one another’s 
bookmarks. Whenever an internal chat session is started around a business topic, 
Dogear provides each participant’s blogs and bookmarks to get a better 
understanding of what they are researching and writing about. The IBM Corporate 
directory is also now available for mashing up. One mashup between the corporate 
directory and any Internet page allows the user to match individuals on the page 
against the corporate directory to see if the person mentioned on any internet page 
is an IBM employee and if so, accesses information about that person’s blogs and 
social bookmarking, allowing users to “contextualize” people through the Internet 
(Gilroy & Ives, 2006). 
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When SAE was started, seeding it with a compelling set of example 

applications and consumables was seen as critical to stimulating interest within the 
broader IBM community about situational apps. Three apps and 27 consumables 
were included in the initial release. Within the first two months, IBM users added 25 
more apps and 30 more consumables. To stimulate further interest, the CIO’s office 
announced an internal mashup competition in June 2007 with the first place winner 
receiving $15,000 and the second place winner receiving $5,000. By the end of the 
seventh month, there were 137 apps and more than 100 consummables. As of 
October 2007, there were 142 apps. 

 
A winner of IBM’s previous internal PHP mashup competition was the IBM 

Travel Maps. This mashup addressed the business problem that the existing IBM 
Online Travel Reservations self-service system for planning and booking corporate 
travel did not include convenient location-mapping features. The Travel Maps 
situational app combines the IBM-recommended hotel list with information about 
IBM locations, rental car locations, airports, and restaurants on a navigable map to 
meet this need. The mashup was developed by two IBM researchers with 
approximately 80 hours of development time, using JavaScript and PHP scripting 
language (languages that the researchers were beginners at), largely populated with 
Web-page scraped data. After winning the competition, discussions were 
undertaken to “harden” the app, i.e., provide more direct  access to the data sources 
(than just screen scraping). The Office of the CIO negotiated with the IBM Real 
Estate Operations and the IBM Travel Departments for the required access to 
enterprise data stored in DB2 through REST-style services. REST (Representational 
State Transfer) services are simple interfaces for transmitting domain data over 
HTTP. External Web-page scraping algorithms (such as for car rental locations, 
restaurants, shopping centers) were improved and error tracking was added to 
mitigate against problems caused by changes to the underlying Web pages; the 
Atom data-feed format was used to make gathered data more easily consumable; a 
database cache was built to hold data from these feeds for runtime use; a refresh 
agent was added to update the database periodically; and a worldwide geocoding 
service was added to expand the coverage of the application beyond North America. 
These enhancements took three developers with no PHP skills and intermediate 
XML skills ten weeks. As a result of these enhancements, the IBM Real Estate 
Operations Management Group has now added the mashup to the official intranet 
travel site . 

 
Another example of an internal mashup is the Virtual Team Locator. This 

mashup was developed by sales people to handle a recurring problem: sales 
personnel often need to respond immediately to client problems and yet do not 
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know where knowledgeable sales team members might be located. The Virtual 
Team Locator situational application  locates on a map an account  team for a 
specific client and instantly determines who is available by combining current 
employee location, a navigable map, and instant messaging status with internal 
directory information and the sales organization list of client executives and 
representatives. The application took one developer using QEDWiki 40 hours over a 
two-week period, using static data extract. Once the interest of the sales 
organization in this situational application was determined, the application was 
hardened by adding a service to extract sales account-team information stored in a 
relational database. A proxy REST composite service was developed to return an 
employee default work location extracted through the API for IBM’s corporate 
internal directory if the IBM Lotus 7.5 Instant Messaging Sametime location could 
not be determined. 

 
A third example of an internal mashup is a patent analysis situational application 

developed for the 25 intellectual property (IP) analysts analyzing patents for IBM. 
One of the IP analysts teamed up with a developer to develop the situational 
application in less than a day. It scrapes a public Website to automate the analysis 
process. “Very simple, they are not very sexy. It dumps results into a spreadsheet.” 
Before the situational application, the analysis took the IP analysts three to four 
hours to perform; now it takes less than two hours -  a 50% improvement. The app 
is only deployed in the SAE environment and used only by the 25 IP analysts; there 
is no need for it to be deployed in a corporate-wide production environment. So 
when it’s down, it’s OK. “I don’t expect this app to ever move into a hardened cycle” 
 

IBM clearly is embracing Enterprise 2.0 as part of their strategy of unlocking the 
information-rich data centers of their companies. As Pete Flore, vice president, IBM 
Information Integration Solutions has stated, “Our unique vision for information 
integration is giving clients access to knowledge once locked away in a data center, 
providing them the confidence they need to make strategic, innovative business 
decisions.” 

Additional References Recommended by IBM 

 
 
To get you started with your research, IBM recommends these resources: 
 
General Online Resources  
 

1. Mashboards Blog (Concepts and commentary): 
http://www.mashboards.net/ 

http://www.mashboards.net/
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2. Situational Applications and Enterprise Mashups, please check this article: 
http://devzone.zend.com/node/view/id/678 

3. Google: "qedwiki mashups" 
4. QEDWiki News Feed (Yahoo Pipe): 

http://pipes.yahoo.com/pipes/pipe.info?_id=bjQnymy42xG8IMDwp2IyXQ 
 
Open Search Introduction 
 

1. Press Release: http://www.marketwire.com/mw/release.do?id=782029  
2. ZDNet Tested Podcast: http://blogs.zdnet.com/Berlind/?p=792  
3. Programmable Web Integration with QEDWiki: 

http://www.youtube.com/watch?v=jkaVt4rmH_w  
 
Videos and Online Demonstrations 
 

1. YouTube Mashup Series: http://www.youtube.com/user/iboyibm  
2. Spring 2007 Web 2.0 Expo Podcasts: http://mefeedia.com/tags/qedwiki/  
3. Demo Listing: 

http://www.mashboards.net/index.php?option=com_weblinks&catid=27&It
emid=23  

4. Accord on YouTube: http://www.youtube.com/watch?v=ckGfhlZW0BY  
5. Viper Demos: 

https://www.callinfo.com/archives/playback.jsp?id=w0i7d1cn  
6. NAB Resource Utilization Mashup: 

https://www.callinfo.com/archives/playback.jsp?id=o61srcno  
7. Recap 2006 NAB Conference in Las Vegas: 

https://www.callinfo.com/archives/playback.jsp?id=0gkaad9h  
8. QEDWiki Demo for Zend Framework: http://framework.zend.com/  

 
Conferences & Contests 
 

1. Mashup Camp Five - Business Mashup Challenge: www.mashupcamp.com  
2. Mashup Camp Four - Business Mashup Challenge Results: 

http://www.mashboards.net/index.php?option=com_content&task=view&id
=42&Itemid=9  

 
Evaluation Technology 
 

1. IBM Mashup Starter Kit: http://alphaworks.ibm.com/tech/ibmmsk  
2. Mashup Maker: http://services.alphaworks.ibm.com/qedwiki/  
3. Mashup Hub: http://services.alphaworks.ibm.com/mashuphub/  

http://devzone.zend.com/node/view/id/678
http://pipes.yahoo.com/pipes/pipe.info?_id=bjQnymy42xG8IMDwp2IyXQ
http://www.marketwire.com/mw/release.do?id=782029
http://blogs.zdnet.com/Berlind/?p=792
http://www.youtube.com/watch?v=jkaVt4rmH_w
http://www.youtube.com/user/iboyibm
http://mefeedia.com/tags/qedwiki/
http://www.mashboards.net/index.php?option=com_weblinks&catid=27&Itemid=23
http://www.mashboards.net/index.php?option=com_weblinks&catid=27&Itemid=23
http://www.youtube.com/watch?v=ckGfhlZW0BY
https://www.callinfo.com/archives/playback.jsp?id=w0i7d1cn
https://www.callinfo.com/archives/playback.jsp?id=o61srcno
https://www.callinfo.com/archives/playback.jsp?id=0gkaad9h
http://framework.zend.com/
http://www.mashupcamp.com/
http://www.mashboards.net/index.php?option=com_content&task=view&id=42&Itemid=9
http://www.mashboards.net/index.php?option=com_content&task=view&id=42&Itemid=9
http://alphaworks.ibm.com/tech/ibmmsk
http://services.alphaworks.ibm.com/qedwiki/
http://services.alphaworks.ibm.com/mashuphub/
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4. Damia:: http://services.alphaworks.ibm.com/damia/  
5. Dapper Content Extractor: http://www.dapper.net  

 
Recommended Reading 
 

1. Making the Most of the Web: Creating Great Mashups 
http://web2.wsj2.com/making_the_most_of_the_web_creating_great_mas
hups.htm  

2. Wikipedia - Ground level definition http://en.wikipedia.org/wiki/Web_2  
3. Power Behind the Hype 

http://www.uie.com/events/uiconf/articles/web_2_power/  
4. What is Web 2.0 

http://www.oreillynet.com/pub/a/oreilly/tim/news/2005/09/30/what
-is-web-20.html  

5. Understanding Some of the Inhibitors 
http://news.com.com/The+security+risk+in+Web+2.0/2100-1002_3-
6099228.html  

6. Enterprise Perspective on Web 2.0 
http://news.com.com/Corporate+America+wakes+up+to+Web+2.0/210
0-1012_3-6087566.html  

7. QEDWiki Press 
http://www.mashboards.net/index.php?option=com_weblinks&catid=24
&Itemid=23  

8. Mashboards Blog 
http://www.mashboards.net/index.php?option=com_content&task=view
&id=17&Itemid=9  

9. Attention Economy 
http://www.firstmonday.dk/issues/issue2_4/goldhaber/  

10. An Example Web Services Marketplace http://www.strikeiron.com/  
11. Situational Applications 

http://www.shirky.com/writings/situated_software.html  
12. Web 2.0 Technologies 

http://news.com.com/Web+2.0+meets+the+enterprise/2100-1012_3-
6066138.html  

13. The Web Platform http://www.programmableweb.com/reference  
14. Mashup Camp http://www.mashupcamp.com  
15. Wiki Technology Adoption by US Government http://govtech.public-

cio.com/story.php?id=2006.10.10-101596  
16. Web 2.0: Why SOA Matters: http://www-

931.ibm.com/docs/newsletter/soa.html  

http://services.alphaworks.ibm.com/damia/
http://www.dapper.net/
http://web2.wsj2.com/making_the_most_of_the_web_creating_great_mashups.htm
http://web2.wsj2.com/making_the_most_of_the_web_creating_great_mashups.htm
http://en.wikipedia.org/wiki/Web_2
http://www.uie.com/events/uiconf/articles/web_2_power/
http://www.oreillynet.com/pub/a/oreilly/tim/news/2005/09/30/what-is-web-20.html
http://www.oreillynet.com/pub/a/oreilly/tim/news/2005/09/30/what-is-web-20.html
http://news.com.com/The+security+risk+in+Web+2.0/2100-1002_3-6099228.html
http://news.com.com/The+security+risk+in+Web+2.0/2100-1002_3-6099228.html
http://news.com.com/Corporate+America+wakes+up+to+Web+2.0/2100-1012_3-6087566.html
http://news.com.com/Corporate+America+wakes+up+to+Web+2.0/2100-1012_3-6087566.html
http://www.mashboards.net/index.php?option=com_weblinks&catid=24&Itemid=23
http://www.mashboards.net/index.php?option=com_weblinks&catid=24&Itemid=23
http://www.mashboards.net/index.php?option=com_content&task=view&id=17&Itemid=9
http://www.mashboards.net/index.php?option=com_content&task=view&id=17&Itemid=9
http://www.firstmonday.dk/issues/issue2_4/goldhaber/
http://www.strikeiron.com/
http://www.shirky.com/writings/situated_software.html
http://news.com.com/Web+2.0+meets+the+enterprise/2100-1012_3-6066138.html
http://news.com.com/Web+2.0+meets+the+enterprise/2100-1012_3-6066138.html
http://www.programmableweb.com/reference
http://www.mashupcamp.com/
http://govtech.public-cio.com/story.php?id=2006.10.10-101596
http://govtech.public-cio.com/story.php?id=2006.10.10-101596
http://www-931.ibm.com/docs/newsletter/soa.html
http://www-931.ibm.com/docs/newsletter/soa.html
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17. Mashup Arena (Blogs, Demos, Articles): 
http://www.mashboards.net/index.php?option=com_weblinks&Itemid=
23  

18. Web 2.0 and foundational concepts: 
http://www.ibm.com/developerworks/webservices/library/ws-soa-
mashups/index.html?S_TACT=105AGX04&S_CMP=ART  

19. Situational applications and the mashup ecosystem: 
http://www.ibm.com/developerworks/webservices/library/ws-soa-
mashups2/index.html?S_TACT=105AGX04&S_CMP=ART  

 

http://www.mashboards.net/index.php?option=com_weblinks&Itemid=23
http://www.mashboards.net/index.php?option=com_weblinks&Itemid=23
http://www.ibm.com/developerworks/webservices/library/ws-soa-mashups/index.html?S_TACT=105AGX04&S_CMP=ART
http://www.ibm.com/developerworks/webservices/library/ws-soa-mashups/index.html?S_TACT=105AGX04&S_CMP=ART
http://www.ibm.com/developerworks/webservices/library/ws-soa-mashups2/index.html?S_TACT=105AGX04&S_CMP=ART
http://www.ibm.com/developerworks/webservices/library/ws-soa-mashups2/index.html?S_TACT=105AGX04&S_CMP=ART
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Case Two: HiTech Manufacturing Company 

HiTech 
Founded  

Headquarters  

Industry  

Revenue  

Net income  

Employees  

 
Organizational name and details withheld by request. 
 

HiTech is a very large Fortune 500 company with manufacturing facilities 

distributed around the globe, and thousands of employees in R&D, product design, 

manufacturing, marketing, and administrative services. 

 

 A Senior Business Analyst, IT staff, and a Chief Strategist participated in 

interviews to identify mash ups and discuss mash up implementation details.   Additional 

interviews occurred internally based on the researcher supplied protocols.   Several uses 

for mash ups were discovered: administrative, internal manufacturing operations, and 

with external partners.  Each of these is first briefly described and then we discuss how a 

few of these mash ups have been implemented at HiTech. There has been no centralized 

top-down plan to implement mash ups across HiTech.  From some of those interviewed, 

mash ups constitute an extension and embodiment of the componentization encouraged 

through SOA; for others, mash ups are an embodiment of user-driven IT. 

 

 From the broader SOA perspective, the company is moving at a steady pace from 

a historical emphasis on business domain silos to a solution-focused approach supported 

by competencies in business, data, applications, and technology.  According to the Chief 

Architect, the SOA infrastructure includes: 

- Business and Data Architecture teams who partner and align to propel the 

company to business model driven development 

- New Solution Architecture teams who create a single point of accountability 

and decision making, and decrease time-to-solution 

- Services Creation teams and Forward Engineering who work together to drive 

rapid adoption and implementation of SOA 

- Consolidation team that focuses on continuous improvement of services and 

capabilities 

http://en.wikipedia.org/wiki/Industry
http://en.wikipedia.org/wiki/Revenue
http://en.wikipedia.org/wiki/Net_income
http://en.wikipedia.org/wiki/Employment
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- Operations and strategic vendor management team to keep architecture on 

track.  

They use tangible metrics for the CFO associated with service reuse, yielding a 

cumulative cost savings between 2003 and 2007 of over $100 million (the foregoing was 

reported in Mulholland et al 2006).  

 

 Some of the mash ups identified at HiTech have used this SOA. One such mash 

up is that used within the HR environment.  “If you get married”, said the Chief 

Strategist, “it‟s a disaster in a web world to change, since we‟ve outsourced all our 

different employee benefits: stocks, medical, insurance, etc.  to different providers.  Out 

of necessity, Human Resources has created a process where changing an address in one 

place, changes the address through all the outsourced systems.”  Ideally, each outsourced 

provider would create an API to their database to make the address changes easier.  For 

now, a mash up was created in which the address change is linked into each provider‟s 

data base, so the user doesn‟t have to make the changes personally.  “This saved me lots 

of time when I moved”, said the Chief Strategist.    

 

Mash ups have also been part of partner relationships via Rosetta Net.  Founded 

in 1998, Rosettanet is an independent, self-funded, non-profit consortium dedicated to the 

development of XML-based standard electronic commerce interfaces.  RosettaNet is 

driving HiTech to creating an API environment where they open up their processes to 

others.  Other companies‟ business systems are now able to communicate with HiTech‟s 

and visa versa through APIs.  Cross-company processes that have been opened up include 

Request Price and Availability, Query Shipment Status, and Distribute Product List.  

Referred to as Partner Interface Processes (PIPs), these PIPs include the business logic, 

message flow, and message contents to align the different processes of two companies, 

and in so doing provide the basis for creating mash ups by drawing data from the 

different companies for such purposes as inventory management and sales forecasting.  

The partners to RosettaNet engaged in substantial discussions to identify “public parts” of 

processes (see Figure 1).  Product categorization and classification in Rosettanet is 

achieved through the Technical Dictionary, which specifies classes of products with their 

properties with XML tags and Global Trade Item Numbers that do not contain embedded 

information to describe products, avoiding the use of proprietary manufacturer and 

customer product numbers.  This requires that the partner categorizes all saleable 

products according to the product classes and class properties specified in the Technical 

Dictionary, and then have a translator into their proprietary systems.  Significant benefits 

have been obtained with Rosettanet primarily substantial reductions in cycle times for 

order processing.  

 

Not all mash ups, however, are part of the SOA infrastructure, particularly those 

within manufacturing. Within internal manufacturing organizations, two significantly 
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different ways in which mash ups are used were identified:  for process control and for 

engineering analysis.  

 

For process control, one early mash ups was created to improve machine set up 

times.   Before running a new product on a tool, data from a wide range of sources was 

required (data on the last series of products that ran through the tool, instructions about 

what products could be run on the tool, tool performance, set up availability, engineering 

instructions, etc).  Before, information was contained in silos and had to be manually 

searched for, reviewed, and combined to make a decision.  So the mash up combined the 

data sources and decision process into a single web page in real time, greatly simplifying 

the Go/ No Go decision for running a new product.  As a result, setup time shrank from 

30 minutes to a few seconds, with no human involvement in searching or combining.  

The first generation of this mash up was built solely by engineering with no IT 

involvement.  IT has since hardened the business process into a formal system.   

 

Because manufacturing processes at HiTech use advanced manufacturing 

equipment, the process is primarily information technology-driven.  Moreover, because 

of high-volume, high speed, tight tolerances, and high integration of the production 

process, process control at HiTech is a highly controlled process.  “If you mess things up, 

you could shut the line down or worse yet, loose market share by not having enough 

product”.  Therefore,  mash ups that facilitate the manufacturing process can have 

enormously positive performance effects, but must be tightly controlled as well.  Process 

engineers are encouraged to create mash ups, but they do so using components built by 

IT.   IT also “owns” all the APIs to the data sources.  When an engineer creates the mash 

up, the mash up is first sent to IT who will install it in a sandbox that contains historical 

data on the particular tool that the mash up is intended to improve to see how the tool 

performs with the mash up in a simulated process environment.  The engineer reviews the 

results of the simulation, and if the mash up proves promising to enhance process 

performance, the mash up is submitted for formal engineering review.  During this 

review, engineers from multiple sites review the results of the simulation and the mash 

up.  If engineering reviewers approve the mash up, it is posted in a directory, and site-

specific engineers can ask site-specific IT departments to install it.    There is also no IT 

involvement in the review of the mash up since the role of the IT department is focused 

on collecting the data, letting engineers do the combining part. 

 

 Mash ups in manufacturing are used not only for manufacturing process controls; 

they are also used for engineering analysis.  Such analytic mash ups are used to combine 

data from a variety of internal systems to help analyze the manufacturing process. These 

data include, for example, machine tool usage data, product standards data, throughput 

times and time to process, data on machine quality, data on maintenance activity, data on 

product quality, and data on process performance.  Data sources run the gamut from 

priority (sensors on manufacturing equipment, flat files, etc) to common commercial data 
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base sources.  The mash ups combine this wide and deep data to opportunistically look 

for process improvements or solve specific process problems with regards to  product 

quality or tool quality.  The business value for these mash ups have included substantial 

process improvements as well as quick problem resolutions.   

 

The use of mash ups for engineering analysis was originally started about 6 years 

ago using components built on top of VB scripting.  VB scripts require less specific IT 

knowledge (as an example, the idea of a parameter or variable that anything can be 

assigned makes training simpler than other languages in which “type” has to be 

explained.).   Three years later, an additional mash up was built by an engineer on top of 

the VB Script components to allow creation of mash ups using drag and drop so that the 

engineer-users spend even less time learning the basics of computer programming.   

Looking back on the trajectory over the last six years, the business analyst commented:   

"From engineers reviewing 1000's of charts, we have evolved first  to engineers using 

systems that correlate data between charts, then to engineers using systems that 

recommend what charts to review, and now to engineers using VB script to code better 

recommendations for themselves and other users.” 

 

 Mash ups that have been written with the VB scripts can be sorted into four 

categories of an “execution path” depending on the need for reuse:   1) throwaways, 2) 

saving 3) hardening, and 4) sharing.   Most of the mash ups created with the VB scripts 

fall into the first category of throw-away scripts to solve a one-week problem.  This is an 

ideal world from the engineer‟s perspective because, ideally, when a problem is solved, it 

never returns and thus there is no need for a reusable script. When the engineer notices 

that s/he has to write the same thing a second time, then they might save it (category 2).  

If they find they use it yet again, they might improve it to make it more stable (category 

3).  Finally, if some interest by others is expressed, they might post it in a Script Share 

space, stored by the users‟ name.   Note that this evolution is much more informal than 

the evolution path of mash ups for Process Control. 

 

 Over the years, this execution path has led to 1-2 experts for each of the eight 

manufacturing sites who know a lot about their own physical location‟s needs and the 

scripts that work for various problems.    A central IT department is only responsible for 

the core custom components for VB.  They provide daily updates as needed and never 

break backward compatibility.  Engineers are exclusively responsible for the scripts/mash 

ups they prepare.  As a result, from an IT perspective, many of the mash ups would not 

meet IT expectations for reliability, performance, or quality.  However, engineers see the 

scripts as “good enough” for their needs, given the speed with which they are able to 

create them.  Whether a mash up is hardened to meet IT expectations is purely based on 

the engineers‟ needs for reusing the mash up.   
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 One key part of making this process work – i.e., of others using a mash up 

originally built for a highly situationally-specific problem, is the notion of a “clear box”.  

Engineers build the mash ups in such a way that, even though someone else can compile 

your script into an executable, they should be able to decompile it back to the original 

source.  This gives any new user of a mash up the ability to build on the existing mash up 

to solve a slightly different or similar problem.  “It makes the sharing a lot simpler.  Since 

everyone can find a bug [with this process], they can also fix the bug without having to 

say: „here‟s the bug‟. This transfers the user from “I have to look for support‟ to „this is a 

problem I can solve myself‟.  If you can make your system completely clear and 

transparent, it‟s just a problem that I can fix, provided I have some IT knowledge.  I don‟t 

have to get administrative privileges.”  Thus, bugs are fixed during the reuse process, and 

then reported to the person who made the original mash up.  IT is rarely involved.   

 

 Another key part of making the creation of analytic mash ups work is making it 

easier to access the data sources.  Typically separate tools are needed for accessing the 

wide variety of data sources.  Engineers have scripted systems on top of these tools to 

automate data pulls and data feeds into such statistical packages as MatLab and JMP.  

Engineers have also built user interfaces that allow code generation.   

 

 The ability to create and fix scripts, though, is an experiential skill built over time.  

Therefore, across the 1000‟s of engineers distributed across the manufacturing sites, there 

are probably only 10-12 people who are truly experts at mash up development and 

improvement, with an additional 40-100 engineers at each site building simple mash ups.  

Despite the mash up expertise hierarchy, loss of an expert does not present problems.  

Because the scripting language is human-readable, engineers are able to replace the 

expertise lost, as evidenced by a recent loss of an expert.  In addition, new experts are 

being cultivated all the time 

 

 This community-based approach to mash up development among the engineers is 

reinforced by existing engineering forums that meet periodically.  This helps in sharing 

mash ups and problems.  It also provides a just-in-time opportunity for informal training 

on the scripting: “This is the sort of thing I did to create my mash up”.  Such informal 

training is only possible because the barrier of entry is so low, in large part because most 

engineers know a little about programming.  Nevertheless, most engineers who reuse 

others‟ mash ups, usually start with copying and pasting an existing mash up, and then 

hacking it to fit their specific needs. Finally, these forums provide incentives to create 

mash ups, i.e., if you hear about a problem that others are having, you may want to spend 

the time to develop a mash up to solve the problem. 

 

 The greater use of these analytic mash ups has placed greater demands on the data 

sources they use.  It used to be that anyone could write something against a data source.  

Now,  IT, which owns the data sources and writes the adapters and APIs, have created 
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memory limits, I/O limits, etc to reduce the load,  especially for mash up builders who are 

new to a data source.  As they are able to develop more “credibility”  by efficiently using 

the data source, the IT department is willing to loosen the limits.  By opening up these 

data sources, IT has found a “cheap way to clean up data”: give access to the domain 

experts since the domain experts have the most incentive to clean it up.  A DSS report, 

for example, might includes instructions such as “Notice potentially bad data? Here is 

how to fix it.”   Users become empowered to go into the data source.  This requires a 

cultural shift by both IT and domain users since it means that users need to accept IT not 

providing the perfect system, and IT needs to accept that users can fix the data 

themselves.   

 

 These analytic mash ups for manufacturing “add enough value to the actual 

company so people become recognized experts with high-level management 

recognition”.  As a result, the 10-12 people who are truly experts are able to spend 80% 

of their day in writing new mash ups.  The total cost to an IT department of all this 

development is about 2-3 people. 

 

 These analytic mash ups have been considered to be so successful that recently 

the company is moving to using them in the finance environment.  In the finance 

environment, the users have fewer IT skills and so the scripting language will need to be 

made even more user-friendly.  

   From the perspective of those interviewed at High Tech Manufacturer, these 
examples of mash up use identify several critical learnings: 

1) Mash ups create the possibility of a fundamental culture shift in both IS 
users and IS departments.  The mindset shift in the user is: a) setting 
expectations with users that IS applications may not be perfect as they 
may be evolving and experimental, and b)  expecting the user to take 
some responsibility in developing situational applications”.  The mindset 
shift among IS is to let the users have more control over their own apps.   

2) Mash ups are best implemented from the perspective of a business 
person, for whom IS cannot support their unique needs.  Therefore, mash 
ups handle the long tail of IS projects that are not now being done as 
quickly as they need to be.  

3) Successful mash ups are likely to be those in domains that one 
interviewee expressed as requiring “domain knowledge capture 
systems”, not IT systems per se.  That is, the problems mash ups are best 
created for are those that require extensive business knowledge, but 
don’t necessarily require a good IT solution (such as hard-coding, tested 
across multiple platforms, stress-tested, etc.).  In addition, mash ups are 
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more likely to be successful when it is easier to teach the business person 
all the IT knowledge they need to build a mash up than it is to train an IT 
person all the business-related knowledge they need to build an 
application.  With internal manufacturing operations, the engineering 
knowledge is extensive, and thus mash ups are quite appropriate.  With 
financial users, it may be more difficult to train them on the IT knowledge 
they need. 

4) As IT resources diminish relative to the business needs, “increasingly 
we’re finding that we can’t support all the requests coming in especially 
at the speed that is requested”  In manufacturing, engineering puts out a 
lot of “fires” that last only 2-3 weeks, e.g., problems that require detailed 
engineering analysis among new data sources.  “I can’t build a report for 
the engineer within 2-3 weeks because I can’t help everybody; so I end up 
not helping anybody.  So mash ups fill that void.” 

 
We would like to thank the following individuals who provided information and 
contacts to allow us to create this case:  A. Dogac, S. Gossain, C. Thomas, A. 
MacDonald, D. McCulley, E. Wynn 
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Figure One 

How public and private processes are protected in RosettaNet  
(from Dogac, date unknown) 
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Case Three: BP 

 
Founded 1908 (as the Anglo-Persian Oil Company) 

1954 (as The British Petroleum Company) 

Headquarters London, England, UK, Group Headquarters 

Industry Oil and Natural Gas, Alternative fuel 

Products BP petroleum and derived products BP service 
stations 

Revenue $274.316 Billion USD (2006) 

Net income $22.286 Billion USD (2006) 

Employees 115,000 (2006) 

 

We would like to thank Phiroz Darukhanavala and Ceri Carlill for their 
support in creating this case. 

 
The nature of BP’s operations is global and map-based: finding places to drill, 

monitoring pipelines, movement of products, etc. Therefore, BP’s mashup 
applications tend to be map-based (geospatial mashups). The intention of these 
mashups is to provide insights that would have otherwise escaped the attention of 
the user. A BP employee would ask herself, when preparing or viewing a mashup: “if 
I mashed up this data with this data, what new information will I see?” 

 
BP’s mashups pull together external public data, external subscription data 

and internal data (for geospatial purposes) with some translation. As a diverse 
company, BP has many different functional needs and thus many different types of 
mashups have been created. Mashups have been developed to foster regulatory 
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transparency as well as low-carbon energy businesses (e.g., possible places to store 
CO2 emissions, data on energy infrastructure etc.). 

 
Mashups at BP can be found, or are being developed, in a variety of 

departments including: 
 
 Marketing and corporate communications (including sophisticated use of 

mashups on the BP Website to illustrate data for Website visitors); 
 

 Trading operations (including oil and gas trading, mashing up business 
intelligence, movement of products and trades); 
 

 Assisting BP strategy (including identifying future opportunities with a 
geospatial component, adding such data as , competitive intelligence, 
geopolitical data, energy data, and future scenarios); 
 

 Safety (mashups to enhance response to hurricanes to know where assets 
and employees are located and track the hurricane); 

 
 Production (including mapping, drilling wells and seeing who’s doing 

what’s where; and mapping of pipelines (such as  regulatory compliance 
through availability of inspection and maintenance data); 
 

 Charitable contributions (including tracking employees who regularly 
participate in good causes and publicizing fundraising efforts for  people 
to track); 
 

  Transportation (including  rerouting, tracking vehicles and responding to 
emergencies); and 
 

 Risk management. 
 
Some of these mashups require the sophisticated and complex integration of 

data and applications that are presented in a variety of different formats. Other 
mashups, however, can be created by the BP employee herself. The CIO’s office has 
provided BP employees with map viewers compatible with GeoRSS (a geo-enabled 
variant of RSS), so that employees can create their own instant mashups, especially 
when news relevant to a particular location is needed. In such a case,  the only 
action the employee needs to take to create a mashup  is enter the GeoRSS feed into 
their map viewer. 
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Employees may also create mashups by transforming RSS automatically into 
GeoRSS. Geonames.org, an open source Wiki-based geospatial resource, provides an 
RSS-to-GeoRSS converter that lets users create an instant mashup by cutting and 
pasting URLs. 
 

To create mashups, BP uses software that consumes map (Microsoft Virtual 
Earth) and data Web sources,  and presents these to the user as an easy –to-use map 
interface ( using a browser, sometimes within SharePoint,  with the GeoRSS feeds 
mixed and matched by the user). Sometimes these sources are then combined with 
queries, for example to draw a zone with a mouse. An example of how this software 
was used is the mashup referred to as the Hurricane Management System. This 
system provides key employees with frequently updated views of weather patterns 
in the Gulf of Mexico. It pulls together live, predicted and historical data on 
hurricanes, plus information on platforms, pipelines, buoys, vehicles, offices and 
employee locations. These data sources are then combined with RSS feeds and 
information from weather bureaus, oceanographers, satellite images and other data. 
The system uses IDV’s Visual Fusion Server and Microsoft SharePoint Server 2007 
to present layers of information on a map such as counties affected, weather 
patterns and local population and other demographics. An example of the user 
interface for the mashup is shown below. 
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Initially, the CIO’s office at BP was encouraged to help customize point projects 
as mashups. They exposed BP’s document management system as well as other data 
sources as Web services for mashups. Over time, the CIO’s office realized that IT 
needs to focus on creating more of a do-it-yourself capability. However, this do-it-
yourself capability needed to be  coupled with a recognition of the importance of the 
availability, currency and reliability of the data and mashup.  

 
BP is in the process of examining ways  to qualify data, components and 

mashups before they are made available to users, including considering the 
possibility of certifying data for certain uses. For example, when maps are digitized, 
one can sometimes find that a routing of a pipeline is accurate at a paper level, but 
that once people are able to zoom in; the pipeline location might be several 
kilometers off. Digitizing the map thus creates a problem of accuracy that might not 
have surfaced so broadly before. To handle such potential inaccuracies, BP is 
considering solutions such as possibly restricting levels of zoom or warning the 
user. Who maintains the data (ownership) is important as well; BP’s experience is 
that is better to use commercially available base maps where available, on which 
they layer their proprietary data. Moreover, national security can become an issue 
with maps showing sensitive infrastructure. For example, while BP has an internal 
Web service of detailed information on every single well, they only make this 
available to people with a need to access it for their job. 

 
BP is in the process of  evaluating a technology by MetaCarta for its mashups. 

MetaCarta’s technology combines traditional text (keyword) search with powerful 
geographic search so one can find content about a place and view the results on a 
map. MetaCarta is able to be integrated with any mapping system and can help 
geocode unstructured information in just about any format across the Internet, file 
shares and content management systems or repositories. BP also uses geo-coding to 
mashup documents relating to inspections of pipelines with a map of the pipeline to 
allow regulatory authority transparency into their operations. 

 
The role of the CTO in BP is to identify these types of innovative uses of 

technology for business problems, evangelize them and to engage the businesses to 
develop proofs of concept, ultimately leading to adoption at scale. Mashups became 
a focus in 2006 of this office. The CTO office also maintains and monitors an 
ecosystem of vendors that help businesses develop the mashups they need. 

 
In sum, mashups for BP have become an integral part of the way in which BP’s IT 

resources are used within BP’s diverse businesses.  
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Case Four: Salesforce.com 

 
Founded 

California 1999 

Headquarters San Francisco, California 

Key People Marc Benioff 

Products On-demand software 

Revenue US$309.857 million (2005) 

Net income US$29.508 million (2005) 

Employees 1800+ 

 
We would like to thank the following individuals who provided assistance and 
information in the preparation of this case: Patrick Chanezon, Gordon Evans, Sean 
Whiteley, Adam Gross,  and Ariel Kelman 
 

Salesforce.com is a leader in on-demand customer relationship management 
services. It is also a platform for firms to build business applications. Strategically, 
Salesforce.com looks at the capabilities that a firm needs and tries to unbundle them 
in a way that users can have more control over how they use them. Consequently, 
the company’s business strategy has increasingly focused on supporting mashups 
for enterprise use. This support is manifested in three ways: 

 
1) Creating components that can be mashed by business users; 
2) Facilitating a community hub for the exchange of business mashups; 
3) Acquiring startups that make cross-organizational mashups. 
 
Salesforce.com’s service is architected such that all 38,100 (as of November 

2007) customers run the exact same version (like Amazon and Google). 
Consequently,  there are a large number of complementary Web services that 
Salesforce.com customers can integrate. Because of Salesforce.com’s history as an 
on-demand CRM system, most customers access Salesforce.com components and 
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mashups to fulfill marketing and sales needs, making the  most popular mashups 
those that are  complementary to CRM, such as email marketing and  data quality. 
These are created with Salesforce.com platform and then posted on Salesforce.com’s 
hub referred to AppExchange for others to use. For example, customers have 
created a mashup that looks for current addresses from Dunn & Bradstreet and 
corrects the addresses on file.   Others have created mashups for targeting email 
advertising. Still others (e.g., financial service firm  Gryphon Networks) have built a 
do-not-call compliance mashup that provides red/yellow/green lights by the phone 
number in a CRM system that pops up just before calling the potential customer. Yet 
another ((The Schumacher Group) has created mashups for managing the staffing of 
hospital emergency rooms with ER technicians, doctors, nurses) by mapping  
hospitals to people with color-coding circles indicating  how far away people are 
from the hospital. Another customer (Infopia) combined Salesforce.com with EBay 
to help users  manage their EBay businesses. 

 
AppExchange is a two-year old hub for posting applications and mashups that 

have been created by either Salesforce.com developers or developers/customers  in 
the general business community. Salesforce.com refers to AppExchange as an online 
service for browsing, sharing and installing On-Demand business applications. 
External developers are first certified before allowed to post to ensure some level of 
security.  However, Salesforce.com indicates on the hub that customers  should 
evaluate any application that is posted in AppExchange.  When posting an 
application to this exchange,  the poser typically couples the application with  a free 
trial and easy uninstalls, to allow business customers to quickly evaluate 
alternatives. This is a best practice that was learned through trial and error. 
Applications posted on AppExchange use a variety of pricing models including 
licensing, subscription and pay-per-click use. Despite the fact that information on 
AppExchange is provided for customers to build their own mashups, most of what is 
posted on AppExchange are pre-built mashups. AppExchange (see Figure One) 
provides a variety of functionalities that facilitate an active mashup user and 
developer community. 
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Apparent from Figure One is that the AppExchange hub offers customers the 

ability to test drive most apps, data on number of installs, ability to sort by number 
of installs, easy browsing and ability to save the apps they like to allow easy sharing 
with others. For each app, specs, fees, descriptions and contact information is 
provided in a uniform way. In addition, customers are encouraged to provide 
reviews of applications. For example on 11/17/07, “anonymous” posted a review 
for an app that read: “Great app, but inaccurate spec sheet”. Salesforce.com tracks 
how quickly the app maker responds to these customer comments by updating their 
offerings. 

 
While the AppExchange home page is primarily intended to help Salesforce.com 

customers find components, applications, or mashups they might install inside their 
own organization, behind AppExchange is the AppExchange partner program or the 
Apex Developer network, which is intended to help developers create and market 
their applications (see Figure Two). Salesforce.com offers developer tool kits, 
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sample code and documentation, Idea Exchange where developers and customers 
share ideas about business needs and new applications, on-demand startup kits and 
a “partner success manager” for ensuring the app is marketed and displayed as 
effectively as possible. 

 
 
 
In January 2006, Kieden incorporated as a three person group. “We came from the 
enterprise software world, providing the plumbing to talk to disparate enterprise 
applications, building composite applications as one super-app. When we 
incorporated, we knew we wanted to focus on using Google Adwords, since 
Adwords had the lion’s share of search. Moreover, Adwords had the APIs, doing a 
good job of exposing the data”. Adwords only provides the data on clicks for ads 
using Google search;, it doesn’t provide data on the revenue that a company receives 
when paying for AdWords. While larger companies use agencies and media-buying 
to make decisions on Adwords, smaller businesses need to be able to track the leads 
generated through Adwords to adjust how they spend their small advertising 
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dollars. Since “an enormous number of people in business use Salesforce and an 
enormous number of people use Google, we thought we could create a useful 
mashup that used Google for lead generation and Salesforce CRM for lead tracking. 
Moreover, since Salesforce.com provided a platform for creating applications and 
the AppExchange for posting new mashups, we decided we would combine Google 
Adwords and Salesforce.” 
 

Prior to making this decision to select Salesforce as one of the components of the 
mashup, the Kieden group examined the Salesforce APIs to ensure that they were 
“hardened” including, for example, that they were backwards compatible as new 
releases came out, provided good response to bugs, etc. Moreover, they had to 
ensure that Google’s Adwords API was hardened as well. Another factor that was 
important in selecting Salesforce and Google as components for their mashup was 
the vibrancy of the developer communities for each. For the Salesforce component, 
Kieden used the Salesforce forum and got their questions answered within minutes; 
this was similarly the case for the Adwords’ forum. 

 
The Kieden mashup between Google Adwords and Salesforce took two weeks 

to build. They then posted it on AppExchange and entered into a weekly release 
cycle. Every week they would have a planning session identifying the new features, 
functionalities and bugs they needed to focus on for that week, based on requests 
from customers and Salesforce that had come in during the week. 

 
“Why are we calling it a mashup? Well, we brought together two APIs into a 

dashboard. When you start using the service, you configure it such as tracking codes 
with the end result the leads and opportunities. What makes it a mashup is that one 
can’t deprecate the components and there is a dependency between the two.” 

 
Kieden was acquired in June 2007 by Salesforce.com. While Kieden originally 

created the mashup, now that they are  part of Salesforce.com, they allow business 
users to essentially recreate the mashup. If the user has administrator privileges for 
a Salesforce implementation, access to update their own Website and administrative 
privileges for Adwords, the business user can now create a mashup specifically for 
their own organization. “We really want to put marketing tools in the hands of 
salespeople as much as possible without needing to rely on  a marketing 
department”. The Kieden staff has continued their focus on evolving this mashup 
capability for business users with weekly release cycles, pulling ideas for new 
enhancements from Salesforce.com’s Idea Exchange. 

 
Since the mashup was posted, the external developer community has used it 

for further mashups (e.g., SFGA Essentials Check). A Salesforce Google Practice for 
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online advertising has been started. Appirio has built an enterprise Google gadget 
that services up Adwords/Salesforce into a home page. 

 
For Salesforce.com, this mashup created the need to develop a more 

interactive ongoing relationship with Google. After the acquisition of Kieden, the 
product organizations of both Google and Salesforce.com met to discuss such issues 
as minimal service requirements, what happens when one company upgrades 
services, and  thinking through various scenarios to make the mashup work.  By 
summer 2007, these informal discussions culminated in an official alliance between 
the two companies. 
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Case Five: Kaiser Permanente 

 
 

Founded 
1945, Oakland, California 

Key People George C. Halvorson, Health Plan CEO 

Industry Healthcare, non-profit 

Revenue $31.1 billion USD (2005)  

Employees 161,763 (2006) 

 
We would like to thank Vic Muglia and Adrian Blakey for being such valuable 

resources in constructing this case. Several years ago, the IT department for Kaiser 
Permanente, Northern California, built a mobile application for emergency rooms in 
Oakland. The doctor wanted all the clinical information for the patient he was 
treating on a mobile computer. The IT staff at the time found it quite difficult to pull  
all the information that was required into a central screen. Turning to a Silicon 
Valley startup, Netmesh, which was in the process of building an  application, the IT 
staff came to the conclusion that they wanted to build a platform that is able to 
foster mashups. This case describes the current state of this evolution. 

 
An important consideration in building this evolving platform was how to 

expose data  resources  in a way that was secure, specific and simple. The IT staff 
recently came to the conclusion that their data resources needed  to be exposed as 
URLs with everything addressable for REST-ful applications. “We’ve gone through 
the big corporate service enablement that has been a moderate success but hasn’t 
taken off since we believe it wasn’t simple and too much complexity so that the 
business user couldn’t put them together into applications. So we’re now defining 
services as RESTful URLs, i.e., URLs submitting HTML calls.” 

 
Once data resources have been exposed in this way, though, security and 

identity management become key issues.  They needed  a consolidated view of a 
member/patient record but many people in the organization are not permitted to 
see personal health information.  This led to a realization that  the URLs needed  to 
be focused not at the level of the health record, but instead at the level of bits of the 
health record (e.g., only the X-ray results, or only the prescriptions). 
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Since all of Kaiser’s data is located in legacy systems, the IT staff have had to 

introduce an abstract layer that characterizes the data as an encounter between 
patient and provider, with the patient URL having basic facts with respect to that 
encounter. They have created a set of services at the middle layer and then expose 
the abstract layer of data as URLs. To do that required software that implemented a 
RESTful framework (Ruby on Rails). The URL is an external identifier that gives the 
user access to some basic information. Security is handled through the URLs as well 
since URLs become identifiers (the URL from which the request for data comes 
becomes an identifier). 

 
To help users actually make the mashups, additional parameters get passed 

through the URL calls, such as PDF, XML formats, or whether the URL data will be 
used as an RSS feed. “So, we’re constructing a Service Architecture with URLs as 
currency instead of SOAP and procedure calls. . .” 

 
The first application to use this platform is called Birddog. In this application, 

the emergency room Physician is notified on his pager via Instant Messaging when 
test results (such as for an EKG) come back from the lab. This application 
continuously looks into all four systems where results can come back and notify the 
physician. To create this application, an IM and pager capability was mashed-up 
with Radiology, EKG, and other legacy systems. While the IT department is making 
the mashups for this particular first application, the expectation is that, in the future, 
these applications might continue to be made by IT, or even by IT-savvy hospital 
staff. The purpose is not necessarily to expect that physicians will spend time 
making mashups, but rather applications desired by physicians can be generated in 
hours and days, instead of weeks and months. 

 
In the mobile environment of an ER room, the user interface could not be 

crowded, so a graphic interface specifically to display results on mobile devices was 
needed. As a result, the mashup is a layered mashup, where the data as components 
(i.e.., URLs) were mashed into an application which was then mashed into a separate 
user interface component. The URLs are organized by facility (18 ER rooms in 
Northern California) and marked by encounters. The URL indicates who the user is 
by pointing back to the user, authenticating using an LDAP directory, then gives the 
physician-user a page which shows the list of encounters for this specific ER as one 
view and another view for the specific doctors. Each encounter has a link to the 
member record. This allows  member data to be specifically filtered for what an ER 
physician needs to know (e.g., date of birth, gender). Other links are icons to a page 
of clinical information (e.g., health problems, allergies, labs, medications). On the lab 
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page is a list of URLs, with those for which results are available have icons that are 
fully filled. 

 
The application was built by working with a middleware vendor, Netmesh. 

NetMesh InfoGrid is built with a holistic architecture that seamlessly builds on top 
of commonly deployed software infrastructures (e.g. J2EE) and uses both 
sophisticated traditional principles (e.g. model-driven and service-driven 
architecture, code generation) and modern Web 2.0 technologies (e.g. RSS, URL-
based digital identity) to deliver an integrated collection of rich Web 2.0 services, 
while enabling developers to integrate with legacy data stores and applications. 
Netmesh provided the middleware layer which supports a model in which Kaiser 
inserted its object model l that describes the whole domain. Kaiser “tells” the model 
the names of the URLs to expose and the model gives Kaiser an HTML rendering. 
Then it links the model into the underlying data sources (Kaiser IT staff had to build 
a tiny piece of java to read/write since data is received from a variety of sources 
including Web services, screen scraping, custom Web services and imagery 
systems). Reusable URLs, the basic demographics and clinical information, is usable 
by any given physician. The thing that is specific to a doctor is the encounter. 

 
The notion of accessing and meshing different data sources is a sensitive issue in 

health care. In part, this is due to health care regulations. This is also  because 
patient record systems are often outsourced and/or siloed with little integration. 
While HL7 interface protocols have recently been proposed, they offer only point-
to-point solutions which are not  reusable nor service-enabled. Moreover, health 
care spends relatively little on IT. “The model notion allowed us to take very low 
level interfaces at the physical level and then worry about the semantics. It’s very 
hard. For example, we had to talk to a physician about all the information involved 
in admitting, diagnosing, treating and discharging patients. We had to spend 18 
months learning the physical locations of all this data. We then needed to create 
interfaces for 18 radiology systems (not just an URL, but could be ODBC calls). Does 
the vendor offer some form of API, maybe only a Microsoft DLL? Hacking is specific 
to each system. This is a fact of life with medical technology. There is no standard for 
anything. And many of these systems are with vendors.” 

 
Preparing for this first application has therefore taken 18 months with a core 

group of five people, with a fan-out to about 200 people who will continue to build 
mashups, get APIs with vendors, etc. “This has taken a lot of evangelism to build 
excitement from the user (i.e., physician) community.” On the Northern California IT 
Steering Committee is an ER Physician who was supportive from the beginning. He 
had to gain support of the Radiology and the Surgery departments. This is mostly a 
low-visibility project focused NOT on Restful technologies, URLs for data access, or 
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mashups, but simply on helping ER to access ER-related events – i.e., entirely 
business driven. 

 
In addition to the pull from the ER Physician, this project has probably been 

possible because the Chief Architect and CTO have been particularly focused on 
agility and quick response. “They want real-time business, operating with real-time 
information. Our legacy membership system has been a batch system (so, for 
example, you can’t tell if someone’s benefits have expired during that day when they 
are being admitted). The notion of warehousing data, created with Web-enabled 
services that use SOAP and a SOA infrastructure was considered too complex.” 

 
In summary, a key learning from building this mashup is the notion of URLs 

as currency instead of SOAP. Identity management is possible with mashups. 
“HIPAA says give back the data to the owner and disclose; the primary user should 
have the ability. But there is another part: if you give power back and facilitate the 
sharing, there may be a huge consumer health care marketplace that our users may 
find beneficial. The future of consumer health care may be here.” 
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Case Six: 2007 San Diego Wildfires 

 
 

Founded 
1967, San Diego, California 

Owner San Diego State University 

Channels Analog: 15 (UHF), Digital: 30 (UHF) 

Transmitter 3310 kW, 572m (analog), 350 kW, 567.4m (digital) 

Website www.kpbs.org 

 
We would like to thank the following people who made this case possible: 

Cristiano Giovando, Leng Caloh, Eric Frost, Ming-Hsiang Tsou. 
 
As wild fires ravaged San Diego, the TV and radio station KPBS (a member 

station of National Public Radio owned by San Diego State University) knew they 
needed to figure out a way to serve the public with the latest information. KPBS is a 
shoestring operation, using mostly students from San Diego State University where 
it is housed. It operates  a TV, radio channel and an online interactive Web presence 
(www.kpbs.org). Two weeks prior to the fires, KPBS ran a series on water resources 
in San Diego. For that series, they experimented with the Google MyMaps API in 
which they manually added water reservoirs onto self-created  Google maps. They 
found it easy to use. Then the fires raged. 

 
KPBS staff had to figure out how to get the information out to their San Diego 

community, continuously, usefully and easily. Their experience with the MyMaps 
application led them to try this approach. KPBS staff, led by Online Managing Editor 
Leng Caloh created a virtual map of San Diego County, speckled with symbols 
showing down to the block what had burned, where to find shelter, what roads were 
closed, where the fire perimeter was. It was persistently updated and became 
authoritative according to NPR news. It was even used by the state fire agency’s 
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Website. Even Google’s My Map Project Manager Jessica Lee was impressed: “It’s 
really amazing that they managed to do this. “. 

 
Behind the scenes was a lot of student and professor help. The Google maps 

were first mashed up with a map of the fire perimeter, every hour. This map of the 
fire perimeter was created by a team of students and faculty in the SDSU Geography 
Department and Visualization Center, coordinated by Dr. Ming Tsou, Dr. Eric Frost 
and Cristiano Giovando, a recent graduate of SDSU’s Geography graduate program. 
When the fires first appeared to be creating some concern (Sunday October 21 
2007), the three independently began to consider how to get images of the fire and 
convey these images to the public. The Emergency Office Center for  San Diego  
would send out maps of images of the fire but these were in a GIS (Geographic 
Information System) format for easy overlay with streets or topographical features. 
Moreover, the resolution was not detailed enough to be used  for a Google map. So, 
Cristiano, with the help of other students who came into the lab, reformatted  the 
Emergency Operations Centers map; overlaying it with other data of images coming 
in from airplanes flying over the fire, a Predator drone,  and satellite photos. The 
updated map was sent to KPBS every hour.  

The fire perimeter layer in KML format was then overlaid and manually updated 
into the KPBS MyMaps application serving as the primary mashup. The KPBS staff 
would then manually add shelter and evacuation routes to the map, as new 
information was coming in. KPBS staff worked in 12 hour shifts, updating the map 
and then receiving feedback (by phone or by Twitter) from listeners about 
additional shelters that were coming online. 
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The map required 12 KPBS staff members to keep updated while three 

people from the Geography Department and Visualization Lab created the fire 
perimeter map based on data feeds that were coming in. At one point, one of the 
staff members involved worked with a Google engineer to determine how this 
process of updating the maps for the MyMaps applications could  be automated 
although viable solutions did not materialize on time.  

 
In deciding what to post on these maps, there were explicit conversations about 

certain information that should NOT be posted. For example, San Diego’s Emergency 
Operations Center requested that individual houses not be shown as being burned 
because of liability and concerns about looting. Data quality was also of some 
concern. At one point, Cristiano transmitted a map to KPBS that included a fire area 
that was no longer burning. KPBS received feedback from its listener community 
and the map error was quickly fixed. 

 
The value of the map was quite significant. KPBS staff reported that they 

received “thank-yous”, not just from the San Diego community, but from people 
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around the world, as non-residents could see if their friends and family were in 
harm’s way. The map was viewed more than 1.2 million times during a five-day 
period! 
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Case Seven: Google 

 

 
Founded 

Menlo Park, California (September 7, 1998
[1]

) 

Headquarters Mountain View, California, USA 

Key people Eric E. Schmidt, CEO/Director 
Sergey Brin, Co-Founder, Technology President 
Larry E. Page, Co-Founder, Products President 

Industry Internet, Computer software 

Products See list of Google products 

Revenue 10.604 Billion USD (2006)
[2]

 

Net income 3.077 Billion USD (2006)
[2]

 

 
 
We would like to thank Patrick Chanezon for his generous sharing of his 

knowledge. 

 
Google is a leader of the mashup movement. The firm offers APIs for many of its 

products. An example is the Google Checkout API for ecommerce. The API aids 
technical integration of Google Checkout with one’s website. Other examples include 
Google Adwords API and Google Maps API. The firm also offers the Google Mashup 
Editor (GME). GME is a development framework and tools to enable developers to 
create simple web applications and mashups.  

 
Google provides a Google Web Tool Kit (GWT). GWT is an open source Java 

development framework. It makes writing applications like Google Maps and Gmail 
easy for developers. Google also offers Google Gears. It is open source browser 
extension that enables offline web applications.  Google Reader, an online news 
reader allowing users to easily share interesting items, is the first Google application 
that has been enabled offline with Google Gears. (See Figure One) 
 

http://en.wikipedia.org/wiki/Menlo_Park%2C_California
http://en.wikipedia.org/wiki/September_7
http://en.wikipedia.org/wiki/1998
http://en.wikipedia.org/wiki/1998
http://en.wikipedia.org/wiki/1998
http://en.wikipedia.org/wiki/Mountain_View%2C_California
http://en.wikipedia.org/wiki/Eric_E._Schmidt
http://en.wikipedia.org/wiki/Sergey_Brin
http://en.wikipedia.org/wiki/Lawrence_E._Page
http://en.wikipedia.org/wiki/Industry
http://en.wikipedia.org/wiki/Internet
http://en.wikipedia.org/wiki/Computer_software
http://en.wikipedia.org/wiki/Product_%28business%29
http://en.wikipedia.org/wiki/List_of_Google_products
http://en.wikipedia.org/wiki/Revenue
http://en.wikipedia.org/wiki/U.S._Dollar
http://en.wikipedia.org/wiki/Google#_note-financialtables
http://en.wikipedia.org/wiki/Net_income
http://en.wikipedia.org/wiki/U.S._dollar
http://en.wikipedia.org/wiki/Google#_note-financialtables
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Figure One 
 
Google supports people with some Web knowledge as well as developers. Google 

MyMaps is an example. It is a tool in which users with basic knowledge can combine 
their data with Google maps. The Google MyMaps Website also provides map 
components. These can be used with MyMaps. See Figure Two. 
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Figure Two 
 
The APIs at Google are continuously evolving and improving. The terms and 

conditions of API use should be evaluated carefully. This agility is an advantage. It is 
important to have good practices in place before using them in mission critical 
applications.  

 
Google developers use mashups internally. They expose their external APIs 

internally, including Gmail, GCalendar to create mashups. They believe it is an 
excellent way of getting experience with mashups. Google employees individually 
create mashups. This is a good learning and innovation environment for the firm. 
Google also sponsors active API communities. 

 
Based on their experiences with enterprise mashups, the following lessons are 

suggested to CIOs: 
 

a) Dedicate people to keep applications current; 
b) Standardize on a set of technologies; 
c) Agile development; 
d) Experimentation; 
e) Expose services first into a sandbox; and 
f) Look at licenses, terms and conditions of  API. 
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Case Eight: Banc of America Securities 

 

 
Founded 

1904, San Francisco, California as “Bank of Italy”  

Headquarters Charlotte, North Carolina, USA 

Key people Kenneth D. Lewis, Chairman, President & CEO 

Industry Banking 

Products Financial Services 

Revenue 117.01 billion USD (2006)[ 

Net income $21.13 billion USD (2006)[ 

 
We would like to thank Michael Ogrinz for sharing his knowledge of BofA’s 

mashups. 
 
Kapow approached Michael Ogrinz, Principal Architect, Banc of America 

Securities LLC in 2007, in the normal course of sales. (Banc of America Securities 
LLC <BAS>, based in New York City, is the investment banking subsidiary of Bank of 
America.) BAS did not immediately pursue. After seeing a demonstration of Kapow 
Technologies for a used car site and at Realtor.com, BAS concluded they would 
never use this technology! BAS felt is/was simple screen scraping technology. The 
reaction was that a simple parsing of the Document Object Module (DOM) would be 
risky. By in large, in the financial service industry, robust SLAs and strict controls 
carry the day… This was the initial reaction.  

 
After a while, imagination started to swirl around the possibilities for Kapow 

and Mashups. BAS has a lot of internal sites, useful to various constituencies. Most 
were built on the fly, with little or no governance or architecture. These applications 
consisted of many small, but valuable applications. Some were sending out emails. 
There was little control or leadership. In addition, there was no one to service these 
applications. Most had no or manual backup. It was the classic, ‘Long Tail’ IT 
situation. 

http://en.wikipedia.org/wiki/Industry
http://en.wikipedia.org/wiki/Product_%28business%29
http://en.wikipedia.org/wiki/Revenue
http://en.wikipedia.org/wiki/Net_income
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BAS started a pilot project using Kapow and enterprise mashups. In an 

experimental setting, they started discovering many other uses. For example, to 
monitor, understand and maintain internal sites was one important use. BAS need 
to look over 100 Web pages every ten minutes to see what was going on. To do that 
any other way was impossible. The tools revealed great prospects for improving 
application integration. The “experimental mashups” was determined to be 
successful and will continue.  

 
BAS concluded Kapow and mashups may be good for the low hanging fruit that 

inhabits the long tail. However, they feel it may be an uphill battle due to IT inertia. 
They cited talent problems, particularly with people that may not be willing to take 
the initiative. They are also feeling captive in ‘isolated information silos.’ 

 
For BAS, user-side development is an entirely new paradigm. They feel it is not 

necessarily a matter of central control. Rather, what concerns them most is 
leadership, methods and techniques for mashup governance. Also of concern is 
mashup quality and testing of ephemeral, ad hoc applications. They feel enterprise 
mashups are simply beyond the expertise of most users. BAS IT worries about how 
fragile mashups may be used and the consequences of failure or misuse. 

 
In spite of these concerns, BAS feels it mashups are important to pursue with 

continuous experimentation. They are implementing a sandbox environment with 
Kapow and other mashup technologies. Today, they have no mashup lifecycle 
method in place. There are no standards and architectures for internal sites. For 
external sites standards continue to be an important priority. In these early stages, 
they see mashups as eventually being instrumental in their systems integration 
strategy. 

 
BAS made a number of salient remarks, including their view that mashups are a 

band-aid approach and will never supplant good, old-fashioned production-level IT 
development processes. They do feel that enterprise mashups are important for 
innovation, for prototypical development of creative systems and competitive, trade 
systems. Concerning the overall impact to IT of enterprise mashups, BAS felt it is 
much too early in the grand scheme of things. From users, they have not seen the 
demand yet for enterprise mashups. When pressed if enterprise mashups will 
relieve some IT backlog and responsibilities, the response was “No! Mashups are a 
new computing paradigm; they are another thing for IT to manage. They are not 
solving any problems at the moment.” BAS mentioned the underlying enterprise 
mashups development was easy, it is the application wrappers, lifecycle 
management and production-level engineering that was difficult. 
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Again, BAS IT is committed to an enterprise mashup strategy, warts and all. The 

feeling is the promise of mashups, the reward, will far outweigh the consequences 
or risk. When asked what new capabilities would make enterprise adoption and 
assimilation faster and more effective, BAS had a number of comments. They felt for 
the future, features like Open Kapow, robots, user-interface components and canned 
widgets would help them achieve great success with enterprise mashups. 
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Case Nine: County of Santa Clara 

 
Founded 

1850  

County Seat San Jose, California 

Location Silicon Valley, San Francisco Bay Area, California 
USA 

Total Area 3,377 km² (1,304 mi²) 

Population 1,682,585 

 
Acknowledgements: Matt Woo, IT Architect, Santa Clara County 
 

Special note: Matt Woo stressed his case as described was not an enterprise 
mashup. Rather, he felt it was more an innovative example of using Kapow 
Technology to solve a real-world problem. 

 
The County of Santa Clara is a heavy user of Vignette. Vignette is a popular, 

commercial software content management system, portal and collaboration tool. 
The County uses Vignette for internal documents management and for externally 
facing applications. 

 
The county was facing a major upgrade of Vignette. The concern was the 

Vignette migration tool. Because Vignette goes out at the database level, the 
migration tool from Vignette is only 40% effective. Often, links, IDs, data and 
configurations are left out, missing after the migration. While all the Vignette 
documents are migrated, because they are in the database, the context, they way 
in which they are used at the user interface level, are left behind. 

 
The county used Kapow Technology to map to the user interface. Robots 

were used to access the old version of Vignette, while Kapow captured and 
mapped the data. When it is mapped through robots using Kapow, the result was 
a far more complete data and remapping exercise. These data, links, IDs and 

http://en.wikipedia.org/wiki/Industry
http://en.wikipedia.org/wiki/Product_%28business%29
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configurations were then mapped (or mashed) into the new version of Vignette. 
This delivered nearly a transparent, high-quality user upgrade experience. 

 
It took two developers about 1.5 month to build the robots, automate the 

mapping and complete the port (the mash) to the new Vignette version. The 
scripts simulated reads and writes that go into create a mapping that maintains 
all ids, links and data for a seamless upgrade process. 

 
For the county, this productive experience with Kapow and the novel 

approach to data access and management stirred the imagination for mashups. 
They remarked that like most, the County has lots of environments. For them, it 
was very nice have live data in the environment and facile in/out of content from 
many sources using the new methods and technology. 

 
For this application, the Kapow servers were installed in the County’s data 

center. All data and work was conducted on the county’s premises. 
 
For now and the foreseeable future, mashup technology is strictly for IT use. 

While they see a very high potential for users, they are more comfortable testing 
and experimenting in the IT department only. As with others, the IT 
organizational focus is on providing tools, content and on processes for users.  

 
Today, from their view, they do not see any enterprise mashups in 

government. They do see the enormous potential in grabbing data from city, 
county, federal stores. This capability would serve a lot of disparate and diverse 
services that are manual or just not done. They see a bright future for mashups 
once the policies and governance issues are in place. 
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Appendix B: Mashup Cluster September 2007 

 
Presentations 
 
EMU 2.0 Summit Presentations http://colabria.sharepointsite.net/emu/ 
 
Agenda 
 

Open Enterprise 2.0 Mashups: Expanding Customer Value Networks  

San Francisco, California – Friday, September 28, 2007 

Time  Interaction Speaker 

8:30 –  Continental Breakfast & 

Registration 

Staff 

9:00 –  StrikeIron Mashups: The 

Commercial Mashup Ecosystem 

Dave Nielsen  

Director Partner/Developer 

Programs StrikeIron 

9:30 –  Enterprise Mashups: 

Understanding the Value and 

Applying to Business 

Stefan Andreasen  

CTO Kapow Technologies 

10:00 -  Google Mashups: APIs for 

Enterprise Mashups 

Patrick Chanezon  

API Evangelist Google 

10:30 -  Morning Break All 

11:00 –  Enterprise Mashups: The Right 

Approach 

Bob Buffone  

Chief Architect Nexaweb 

Technologies, Inc. 

11:30 -  SalesForce + Google AdWords: 

Driving Customer Value Networks 

Sean Whiteley 
Director of Marketing Applications 

Salesforce.com 
12:00 -  Hosted Luncheon All 

http://colabria.sharepointsite.net/emu/
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1:00 –  Mashery: Web Services 

Management Infrastructure 

Oren Michels 
CEO Mashery 

1:30 -  Voice Mashups: An Overview 

from the Underground 

Phil Wolff 
Editor-in-Chief Skype Journal 

2:00 –   

Mashups and Info 2.0 The New 

Breed of Web App 

Lauren Cooney 
CTO Office, IBM 

Sriram Padmanabhan  
Distinguished Engineer  

IM Advanced Technology, IBM 

2:45 -  Afternoon Refreshments All 

3:00 -  JackBe: Talking the Language of 

Enterprise Mashups 

Deepak Alur 
Vice President of Engineering 

JackBe 
3:30 -  Mashups for Outsourced 

Manufacturing: Mashing your 

Shipments and Processes 

Jeffrey Risberg 
Vice President of R&D Serus 

Corporation 

4:00 –  Enterprise Mashups: Creating 

Customer Value 

Ann Majchrzak, Ph.D. 
Professor of Information Systems 
USC Marshall School of Business 

5:00  Spring 2007 Cluster Adjournment and Reception 

 
Discussion 
 
Meeting Notes 
Prepared by: Jeremiah Johnson 
Jeremiah.Johnson.2012@marshall.usc.edu 
 

mailto:Jeremiah.Johnson.2012@marshall.usc.edu
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Welcome and Introduction - John Maloney, Value Networks Clusters 
 

Value Networks are webs of relationships that generate economic, 
collaborative or environmental value through complex dynamic 
exchanges of both tangible and intangible goods, services and 
benefits. Through visualization, analysis, optimization and 

conversations value networks achieve stronger relationships and greater trust – 
properties that are vital for people working together as network ecosystems such as 
enterprise mashups.  

 
Adopting value networks mindset can be a difficult because you must 

understand intangibles. Intangibles are far more important to business and can be 
harder to understand. They are the majority of the economy. More than 80% of the 
GDP consists of network intangibles. Enterprise mashups inhabit these value 
networks. Value networks and value network analysis provides pathways to 
achieving mastery of intangibles, enterprise mashups and networked business 
ecosystems. 

 

Value networks are used by Boeing for their new 787 operations test center. 
Value networks aid context for interaction. They provide the overarching viewpoint 
and governances of diverse network ecosystems. Outcomes from applied value 
networks and value network analysis (VNA) are sharply improved productivity, 
rapid and continuous innovation and superior enterprise performance overall.  

 
If you take a networked viewpoint, i.e. “everything is a network”, the process 

view becomes obsolete. The network view is the whole-system, more organic 
mental model.  

 
Process engineering follows the laws of diminishing returns, e.g., the more you 

do, the less you get. Using a network view of organizational activities, across the 
organization, you rapidly encounter the law of increasing returns. You can take a 
networked approach to process but can’t take a process view of networks. 

 
Many people are adopting network-based visualization over linear process 

engineering. Networks require visualization technology to make sense of business 
activities and create meanings. New flow models and network visualization 
technologies explain and rapidly improve organizations. Value network 
visualization eases supply chain complexity problems. 
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The Information Technology Infrastructure Library (ITIL) is the de factor 
standard for IT service delivery. They have mandated value networks in ITIL 
version 3.0. Value networks furnish the leadership model for SOA, SaaS and 
enterprise mashups. A lot of the method, tools and procedures are open source, 
open content and public domain. See: http://www.value-networks.com/. 

http://www.value-networks.com/
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The Commercial Mashup Ecosystem, Dave Nielsen, Director of Developer 
Programs, Strikeiron  

 

   Dave Nielsen  

 

Strikeiron helps companies to put data into mashups and create enterprise 
mashups. 

 
Mashups are situational apps, they provide access to data. Mashups are different 

because they are quicker and easier to put together. Beauty is in the eye of the 
beholder for Mashups. Big players came in quickly, R&D evangelists pressed the 
power and versatility of Mashups. Most interesting things happen in plain sight. IT 
groups are now feeling the pressure. IT is tied up with other things, they are busy 
and so users inside enterprises want more from IT, now they can turn to the Web. 
Web 2.0 allows them to interact with the data. 

 
There are now more users, more savvy users, who are willing to interact with 

the software than ever before. User stratification is much higher. Within the 
enterprise, they can benefit by allowing Web 2.0 savvy users to create Mashups 
using data internally and externally. Making users more savvy is underrated, cut n 
paste development is creating value. We have a long list of data services available 
through Strike Iron that has been imported into excel. 

 
There is always a governance question – but non-critical business applications 

make infrastructure impact negligible. What sort of data is going out isn’t a big deal 
because SaaS is leading the way. Companies maintain the reigns over their own data 
and the intermediary doesn’t affect data. WSDL enabled lookup service helps make 
this possible. Examples include a Sales Force Mashup with address verification, 
Mashups inside a widget and Ajax proxy verifications from other external data 
sources. Sales force has added three Mashup entrant styles, API, APEX and AJAX. The 
sales cycle to talk to IT is six months – avoiding that bottleneck is the goal. WSDL is 
the main underlying tool, but they also support REST and FLEX. See: 
http://www.strikeiron.com/. 
 

http://en.wikipedia.org/wiki/David_Nielsen
http://www.strikeiron.com/
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Understanding the Value and Applying to Business, Stefan Andreasen – CTO, 
Kapow  

 

      Stefan Andreasen 

 
Kapow technologies are involved in understanding and applying value of 

enterprise mashups to your business. This grew from kapow.net and the mature 
product is from a pre-bubble company. Evolution of Web applications into Mashups 
involves rich interactive applications, DIY applications, a scripting Renaissance. 
Users creating value for themselves is key. There are two types of projects: 
Systematic projects for conservative reliability – company wide, IT controlled, task 
centric, scalable. Opportunistic projects for competitive agility – independent, data 
centric, DIY Web based and collaborative. Most investment is in the first type, but 
we could see great gains from the second. 

 
Collaborative software – wikis are not Mashups because they are not driven by 

the data – networked software that pulls data is a Mashup. Data combination is a 
mashup.  

There are several layers, including the presentation layer, logic layer, data layer, 
represented by both horizontal and vertical data. The presentation logic layer is for 
Mashup builders, the logic/data layers are Mashup infrastructure. 

 
Housing maps – based on a combination of everyone’s data. Individualized data 

could render greater value, for example, a school system on top of a housing search 
mashup could be very valuable to certain customers. Mashups are for small groups 
of people, creating value relies on vertical data (many different layers). 

 
Too few API’s and feeds exist, they are hard to create and there has been an 

exponential growth of data but few people have access to the data. The long tail 
perspective: Companies are very unlikely to have open API unless they are huge. 
Critical higher value data is rarer than non-critical data. We cannot pursue Mashups 
like traditional IT development in companies. You have to make necessary data 
available to everyone for it to work. Make it available, but understand that limited 
market demands form too great of a workload to leave it in IT hands – necessitating 
Mashups. 

 

http://www.kapowtech.com/about_management.html
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Enterprise buying infrastructure is hard to accomplish because there is a value 
consideration. We rely on use of predictions, with the given information, to get 
closer to reality. Mashups can lead to automation of redundant tasks.  

 
There are currently four types of Kapow Mashup product: 

 
Portal content edition;  
Data collection edition;  
Web 2.0 edition; 
Content migration edition.  
 
Web 2.0 is about self service via Web 2.0 API’s. Kapow has been working on 

visual development for RSS feeds and some neat Excel work. Data quality – giving 
people access to vertical data is varying, but the fit is perfect. See: 
http://www.kapowtech.com/  

http://www.kapowtech.com/
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APIs for Enterprise Mashups, Patrick Chanezon – Evangelist, Google 
 

   Patrick Chanezon  

 
Enterprise Google offers an enterprise solution called OneBox for Enterprise, 

which delivers relevant, real-time information from enterprise sources, such as 
CRM, ERP and business intelligence systems, based on a user's search query. Google 
OneBox for Enterprise can provide users with secure access to everything from 
simple phone book listings to graphs of inventory levels and sales trends. Current 
OneBox partners include Cisco, Cognos, Employease, Netsuite, Oracle, 
Salesforce.com and SAS - and the list keeps growing. 

 
Currently, the most popular mashup source is Geographic data; maps of the 

earth that compose half of all Mashups. Currently, there are several apps in 
development, including a Gdata API for the calendar. Adwords was one of the first 
three Google API’s and it maintains a large presence in the industry.  

 
Opensource Mashup utilities by Google include Google Gears & the Google Web 

Toolkit. You can see the things we are working on at http://code.google.com/API 
and http://code.google.com/enterprise/. 

 
Situational apps are tough to build in an enterprise because of rigid policies. The 

semantic Web stems from an organic Web concept. Simplicity is key, HTTP is easy, 
RSS is simple and that helped them to spread. Mashups are currently more 
consumer oriented.  

 
APIs bridge data in Google. With them, you can build your own bridge. API’s are 

Google’s plumbing. We use the broadest range of implementations at Google. To 
effectively deal with complex ecosystem, bottom up innovation is required. If one 
group does something really well, everyone learns from it. Encourage people to take 
risks. http://www.google.com/ 

 

http://www.vncluster.com/Bios/patrick_chanezon.htm
http://www.vncluster.com/Bios/patrick_chanezon.htm
http://code.google.com/API
http://code.google.com/enterprise/
http://www.google.com/
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The Right Approach, Bob Buffone, Platform and Tool Technology, Nexaweb 
 

     Bob Buffone 

 

Nexaweb works with service oriented applications (SOA). Today we are going to 
talk about Enterprise Mashups vs. consumer applications and the liability concerns 
and goals that Mashups create. 

 
Connecting people to services is the goal. There needs to be a Web trust 

relationship, implicit Web entrusted relationship with a provider. What should the 
model be? We believe it should be client-centric service consumption. The client 
controls the service, so data integrity is rough. Validation, SLA monitoring, error 
detection and monitoring, governance, security etc., all become large issues.  

 
We propose server-centric service consumption: application hosted enterprise 

data service layer. Who creates the enterprise Mashup? ShadeTree coders seem to 
be the majority of developers currently. Who is responsible for fixing mistakes? 
People are good at creating content, making decisions based on information, 
assembling content. People are not good at telling others how decisions should be 
made. They are also not good at telling a computer how to make a decision.  

 
Mashups live in browsers, desktops, widget/Mashup/portal and mobile. If we 

look at Jsr168 standardization, Portal is Mashup1.0 and shows that it requires 
ubiquitous consumption. Pipes, Popfly, Mashup tools – are all simplified dev tools. 
There is not a lot of faith in regular users abilities. There are a lot of high level tools 
like WebEx, Bungielabs, Nexaweb, JackBe, being assembled for professional users. 
There are also several Non-it focused enterprise level Mashup companies: QEDwiki, 
Serena and Nexaweb. 

 
Governance is important when you connect services and people. Impact analysis, 

service continuity and asset reuse are all vital. This is even more important when 
service consumptions are pushed to the edge. It does not need to be burdensome 
(Strike Iron/Mashery do it very well). If you get it right, Mashups are a win-win-win 
for IT, the customer and the enterprise. I see composite applications as the same as 
Mashups, with customer personalization being the only difference. See: 
http://www.nexaweb.com. 

 

http://www.vncluster.com/Bios/buffone.htm
http://www.nexaweb.com/
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Driving Customer Value Networks, Sean Whiteley - Director of Marketing 
Applications, Salesforce 

   Sean Whiteley 

 

Salesforce Mashups using Google Adwords see http://del.icio.us/swhitley. 
Technology drives living on the Web. The Triad of Google networks reach 80% of 
the Web. Google AdWords is the number one way to gain traffic. Salesforce works 
with reps to make sales. You can mash Google AdWords and Salesforce.com together 
to generate leads and measure what is working. Pipeline shows you what is driving 
sales. People are very comfortable with Salesforce, so we modeled our mashup on 
that. Real value was ROI for the Mashup, which was integrated into SalesForce to 
make the interface easier.  

 
This simplified the process, handholding the user through working with 

AdWords. Experienced users needed more functionality than we could provide and 
SalesForce could not keep up, so they provided a smaller set of functionality for 
users. New users loved it, but quickly out grew it. Instead, we focused on updating 
simple info for SalesForce use and linked accounts for advanced users. We had two 
mantras – “what would Google do?” and, “what would SalesForce Do?” 

 
A critical component for success is industry alignment and relationships. A super 

stable tenth iteration of AdWords made SLA possible. Mashups on beta lack the SLA 
potential because of their “beta” nature. Lessons learned: Google API’s were in beta, 
there was a lack of stable API’s and a lack of specific API’s. Support wasn’t available 
– beta cross organization support was mandatory for SLA’s. Uptime and 
notifications – we needed to build monitoring infrastructure to track “not ours” 
data. See: http://www.salesforce.com/  

 

http://www.vncluster.com/Bios/sean.htm
http://del.icio.us/swhitley
http://www.salesforce.com/
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Web Services Management Infrastructure, Oren Michels – CEO, Mashery 
 

       Oren Michels 

 
Compete.com uses Mashery to distribute data from their back end database. 

They can’t control data once it is out there. Mashery controls security and access 
control for them. This allows tracking of use, scalability and caching, all controlled 
by a single dashboard. Mashery API’s are currently available for free for strategic 
reasons. An example is the Trulia real estate API site. Samples are the genesis of 
widespread Mashups. Individual API’s control for each piece of the puzzle, calls per 
day/hour and other variables. 

 
For companies, large partners are worth finding and handholding through the 

development process. There are less than 100, in fact probably less than a dozen 
that are out there. Second tier partners are not worth individual time. Mashery 
provides lots of support for these second tier people and the third tier (complete 
strangers with low benefit potential) can also be addressed as they move into tier 
two. This leads development through gladiatorial competition between API 
developers. API management is a business, not a technical function.  

 
Mashery provides immediate, secure deployment. No upfront setup cost, 

scalable and flexible, undifferentiated heavy lifting. 90% savings is typical. “We are a 
proxy” and can be used inside or outside the organization.  

 

http://www.mashery.com/page/about/Mgmt
http://www.mashery.com/page/about/Mgmt
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An Overview from the Underground, Phil Wolff - Editor-in-Chief, Skype 
Journal 

   Phil Wolff 

 

Skype journal is dedicated to covering how Skype has developed. History: 
Asterisk: makes believe it is a telephone switch (PBX). This lead to Open source 
telephone use. Mashups are very similar in that they are multiple sources, smashed 
together, quick and dirty. Voice Mashups are composed of three phases: before, 
during and after the call. Call start and stop times can be used to add value or change 
meaning, but discovery happens before the call. Voice in a Knowledge Management 
context involves connection husbandry (maintaining and investing in relationships), 
knowledge sharing and project conversations. Differentiation of voice question: “Is 
it necessary to discriminate between podcasting and voicemail?” Because it was 
hard to find, podcasting wasn’t doing very well – hard to search by content. We need 
to project conversations to talk about a problem. 

 
Mashups and enablers are composed of platforms and data. Enablers include 

Voice over IP (VOIP) presence, Skype, Asterisk, Session Initiation Protocol (SIP) and 
even spam over internet telephony (SPIT). SIP is the fundamental protocol for 
device to device communication. Jaduka gives you SIP points of presence over the 
entire telephone network, so your app can make calls. Billing and commerce API’s 
exist for this service. Identity and presence are big deals, because they don’t want to 
associate a number with a name. Availability is important as well. For examples of a 
universal chat language translator see Google, Skype, instant message (IM), MS 
Windows speech.  

 
Skype and SalesForce integration is another example of Mashups and how the 

info through Skype is available. This is the sort of integration that happens pretty 
often in enterprise settings. We also see this with emergency telephony conferences 
at Skype journal. Sametime and Skype coordination is a growing issue. See: 
http://skypejournal.com/. 

 

http://www.linkedin.com/in/philwolff
http://skypejournal.com/
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The New Breed of Web App, Lauren Cooney & Sriram Padmanabhan - IBM 
 

Lauren Cooney  & Sriram Padmanabhan 

 

How do we keep fear of risk from blinding us to opportunity? It is scary. We need 
to stay ahead of the culture by creating the culture. Encourage creativity with 
control and open innovation. Explore the ecosystem and for the good of the 
community, stay open to ideas. Long tail opportunities are almost dead and niche 
markets are important and it driven by a need to enable data and services to work 
for you. Unlocking data is what Web 2.0 is about, mashing the right content to gain 
value. The self-service business pattern is emerging, rooted in simplicity. It is data 
driven, re-mixable, collaborative, relies on an improved user experience and user 
generated content. The emerging Mashup ecosystem is the same: ease of access, re-
mixable, exploiting emergent business opportunities. 

 
Info 2.0: Unlocking information for Web 2.0. This is the data game made easy: 

transform content into syndication feeds, discover catalog and tag feds for remix, 
serve feeds and Mashup content. Enterprise apps are heavy duty, long term, IT 
driven and are not situational applications. Mashups are not a replacement. 
Business is user driven and the information server feeds both sides of the equation. 

 
Info 2.0 separation of functions and roles.  
 
Create and explore – open standards and feeds: Mashup hub  
Transform – access, integration, publication, catalog: (DAMIA) drag and drop 

Web editor 
Assemble – people and apps, browser based. 
 
QEDwiki  
Connect creators with publisher and company content. From the hub, you can 

register or create new feed. We are incorporating excel, access, already have csv 
support.  

http://www.vncluster.com/Bios/Cooney+Padmanabhan.htm
http://www.vncluster.com/Bios/Cooney+Padmanabhan.htm
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The hub includes a flow editor and engine for transforming and remixing feeds 
to create new feeds. Security is a good question and there are no absolute answers. 
We have a pass-through mechanism, trusted authentication and a few others.  

three assemble Mashup in Mashup maker to build DIY dashboards etc. All of the 
info is available on palettes and can be dragged and dropped into the browser.  

 
This forms the basis of the IBM Mashup starter kit – tools combined with public 

and private data. Internal Mashups started with IT guys who were tired of the 
system and then it grew. Business users are saying “we want this” and CIO’s are 
saying , “we might want it”, or “we do not want it!” See: http://www.ibm.com/. 

 
Talking the Language of Enterprise Mashups, Deepak Alur - Vice President of 
Engineering, JackBe 

http://www.ibm.com/
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      Deepak Alur 

 

Jackbe – talking the language of enterprise Mashups and positioning a Mashup in 
terms of language. Enterprise Mashups are user driven and focused, plug and play 
enterprise services, dynamic, ad-hoc, situational and near zero cost to create or 
consume. They require very little effort compared to traditional IT. Businesses are 
in need of a Mashup server because services are maturing. Currently these servers 
are immutable, instant legacy and not user friendly. Users want to use services that 
are user oriented, micro-orchestrations, featuring user generated mini-apps and 
user driven integration/tooling. 

 
In the virtualization layer for mashups it’s the mashup server that acts as an 

intermediary. Mashup patterns: Language – invokes services such as filter, sort, join, 
or merge data. Data construction and transformation allows for annotation for-each 
user with Web clipping and scripting. The purpose of the Virtualization layer is to 
promote simple service invocation over complex service invocation. SalesForce 
WSDL service allows complex operations to be reduced to a bunch of simple 
operations by utilizing “wires”, they create a drag and drop environment to create 
Mashups. Language on server side of wires translates graphical input into code. 
Features include: if/else, for each, parallel, assign, template, xquery scripting and 
OnError/OnTimeOut. Everything in the environment is dynamic. These services are 
turned into “mashlets”.  See: http://www.jackbe.com/ 

 

http://www.deepakalur.com/bio.htm
http://www.jackbe.com/
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Mashing your Shipments and Processes, Jeffrey Risberg - Vice President of 
R&D, Serus Corporation 
 

http://www.vncluster.com/Bios/Risberg.htm
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      Jeffrey Risberg  

 
Serus emerged from the fall of the .Com and work on “outsourced 

manufacturing” – described by Friedman, “world is flat”. We face many challenges, 
with over 50% of the info needed for today’s manufacturing residing outside the 
individual company. Global outsourcing generates a unique set of challenges: Lack 
of visibility to financial exposure, lack of consistent operational data, lack of 
execution management with partners, difficulty in collaborative decision making 
with partners. Mashup concerns include private, public and ecosystem worries.  

 
Mashup servers contain not only data, but also processes. Example: A dashboard 

combining business data with ability to act. Alternate sourcing is also part of mash, 
as is rerouting. One of the most popular is Mashups of content to facilitate product 
movement. We note that there is a difference between ad-hoc development and 
more structured development. The point is that not all users are created equal.  

 
Serus asserts that Enterprise 2.0 requires CONTROLS.  
Collaboration  
Options generation  
Notifications/alerting 
Tags and content  
Real-time data  
Open-system/open standards 
Links 
Scenarios give user controlled what if’s.  
 
These technologies are built around java. Cleansing is required, because there is 

lots of data that is not clean. “Quality, compliance and error-rejection” are the 
mantras. In an AMD case study, traditional ERP systems with several data sources 
were combined into operational reports. This sped up the closing of the books and 
saved four million in costs annually. Lots of firms don’t have the internal it structure 
to carry this off, so it could become an advantage for first movers in the industry 
segments. 

 

http://www.vncluster.com/Bios/Risberg.htm
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Questions and Discussion, Ann Majchrzak, Ph.D. - Professor of Information 
Systems, USC 
 

http://www-rcf.usc.edu/~majchrza/
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      Ann Majchrzak, Ph.D. 

 

Panel Discussion:  
 
Mashups are always presented as ad-hoc, but enterprises are more tightly 

controlled and developed. How do we handle the diversity of devices and data 
security? 

1. How can we introduce this sort of flexibility while ensuring it can be 
supported? 

2. What tools are available for implementation? 
3. How do we address application lifecycle management? 
4. Do we keep Mashups in the cloud, or download them? 
5. How do we map Mashup data onto value networks? 
6. How can enterprise migrate from the collaborative/public side? 
7. How can a regulated entity take advantage of Mashups? 
8. Who will be the first company CIO that sees open API’s as a good thing 
9. What is driving need for Web 2.0/Mashups? 
10. Is there cost reduction potential for IT? 
11. How to make Mashups profitable? 
12. Which industries and apps are the right ones? 
13. How to persuade CIO’s that this is a fundamental new way to look at the 

internet?  
 
Discussion:  
 
Tim Burners-Lee originated the WWW as a collaborative Web and we are only 

now realizing that goal. This is about access to data vs. access to other people and 
Wiki is just one example. There are lots of other tools, why isn’t everyone mashing 
up data in real time to increase services?  

 
Data is “live data” in general. How do you make Mashups succeed this time 

around? The main thing that has changed is the number of data sources, your people 
are about to be overwhelmed by data, don’t you want a way to deal with that? 100 

http://www-rcf.usc.edu/~majchrza/
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data reports to create a minute to minute appraisal of the situation, people are more 
important because they have the pattern recognition ability that computers lack.  

 
six critical processes with collaborative leverage – p2p critical interaction 

component:     Exception handling (support and value network management), R&D 
(new prod development) Crisis management, Decision Support, Training. Financial 
Services buys these more than anyone else. High tech is another heavy user, with 
some use in the government now. Manufacturing is generally behind, except for high 
tech manufacturing. It seems to mirror IT spending per employee and Healthcare 
and Pharmacy is growing. Financial services chases after the latest/greatest. 
Government and the public sector are overwhelmed with data and they need to 
mash some of that data together in a rapid development environment.  

 
Mashups allow people to interact by data and services “a person is a service” if 

people can pull info out of them. As we get higher in the abstraction layer, we get to 
the point where non-programmers can utilize the tech and then things will change. 
We assert that all tech is bottom up and eventually CIO’s will recognize that value. 
Focus on grass roots and it will eventually carry on. CIO is a risk management 
organization, as you go up the abstraction layer; you have to be prepared for 
instability. IT built with what they had and beta’s are just now pushing these tools. 
Real business drivers separate the Mashup from wiki’s/2.0 etc. Everything comes 
back to utilization.  

 
Baby boomer’s are focused on security, whereas the next generation isn’t as 

concerned with security. Regulatory compliance is getting worse rather than better. 
Will the environment get easier as the current generation goes away, or worse? 
Regulations and tech don’t talk really, so it doesn’t matter, because there isn’t a lot 
of control. Trust relationship means that certain things were done in certain ways. 
HIPA example shows that complying with regulations is not always complete, or 
even nearly complete. Not a tech issue, more of a legal/political issue. SOCKS/HIPA 
are taken literally, no outs for situational applications like Mashups.  

 
To move from situational application to enterprise application, bottom-up seems 

to be satisfactory. If we wait for the CTO it will never happen, it is focused on 
current issues, not forward thinking. What creates the motivation is problems. 
Salesforce.com is an example of how these things percolate up. Enterprise 
application is what Mashups grow up to be. We should be training CEO’s 
sons/daughters to run the new tech to get it implemented.  

 
We can use Mashups as enterprise apps, integrate them and let the end users 

create from there. Data that gets mashed up can be in an intermediate source, not 
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necessarily fed back to the source. Some will require a direct backward connection 
to make changes, such as ordering/tracking. “it is all about connecting people” 
people network as a platform. two way interaction, how do we allow them to 
collaborate? Value network is not a person, but a role in an org. That level of 
abstraction is the final evolution.  
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Appendix C: List of Interview Questions 

Phase I Questions 

 
“We are identifying policies, procedures and approaches to enterprise mashups, 

particularly the business value. We are sponsored by the Society for Information 
Management’s Advanced Practices Council. As an interviewee, we have permission 
to give you our analysis six months before public release. 

 
We are most interested in interviewing people representing any of three roles: 
 

1. State of the art enterprise mashup vendors; 
2. Firms successfully using enterprise mashups to gain business value; 
3. Evangelists and observers of the mashup movement. 

 
 

Industry Analyst Questions 

 
From a business perspective, we define Enterprise Mashups as applications that 

must meet two requirements: be both a product and be developed in a social 
network context. 

 
1. Enterprise mashups as a product is the set of new services or capabilities must: 

 
a) Result from the use of APIs to integrate at least two components, 

applications or data source – one from inside organizational boundaries, 
the firm and one obtained from external organizational boundaries, e.g., 
function, department, firm, etc. 

b) Allow upgrade to a component should propagate automatically into the 
Enterprise Mashups without software developer intervention. 

 
As a social networking context, enterprise mashups must: 
 

a) Be able to be developed quickly; 
b) Be increasingly over time developed by a broader audience than highly 

talented power users; 
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c) be developed by unplanned enterprise customers/suppliers/value 
network members or others as well as corporate business users; 

d) be developed to meet either unique situational needs or generic needs; 
e) fundamentally change the way software development will be done in the 

future; 
f) provide new customer and enterprise user experiences that facilitate a 

firm’s strategic advantage and 
g) are added to with new apps or changed in some way over time (i.e., 

evolve) by people not involved in the original development of the 
mashup. 

 
Is this how you would define it, from a business perspective? 
 

2. From a business perspective, we split the market space of enterprise mashups 
into: 
 

a) those that are internal to a firm developed and evolved by the firm’s 
internal social network that provide business value within the firm 
through increased efficiencies (e.g., travel arrangements) or increased 
support services (e.g., data analytic tools or event processing) 

b) those that are developed between the enterprise and its customers (e.g., 
Zillow?) to provide new customer experiences, 

c) those that are developed by online communities to enrich the services 
provided by the community (e.g., craigslist) and 

d) those that are developed by power users completely outside of an 
enterprise that firms are not currently using but should watch for ideas 
(e.g.,. programmable Web). 

 
Is this categorization similar to how you divide up the space, or do you have your 
own way to see the space? 

 
3. What are the uses of enterprise mashups for those that fit into Category One in 

Question Two? Are they: 
 

a) Event Processing; 
b) Situational Awareness; 
c) Data Filtering & analysis; 
d) Semantic Equivalence; 
e) Portals. 

 
Have you found the same list? 
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4. Are there names of firms that you believe are doing a particular good job at any 

of these uses? Has any business value been documented that you know of? Are 
there specific issues and approaches used by these firms that are particularly 
interesting to you? 
 

5. Do you have a framework for understanding where enterprise mashups fit 
within the social networking, Web2.0, SOA, syndication, value network, mass 
collaboration futures of business? 
 

6. Do you have predictions for the future of enterprise mashups: one year out, five-
years out, 25 years out? 
 

Business Value Questions 

 
1. How are you using mashups to create business value: internally? Externally with 

customers? What types of content have been combined? What are additional 
services that have been provided with these mashups? Please give specific 
examples 
 

2. What is your business strategy for using mashups versus alternatives that you 
may have considered? Did you develop a business case before starting? Is there a 
strategic roadmap for enterprise mashups that your firm uses? 
 

3. What are effective metrics and benchmarks your firm uses for measuring the 
business value of mashups? Is IT innovation one of the metrics? How do you 
collect data on them? Have the metrics been met? 
 

4. What are some of the issues and approaches your firm uses for managing the 
mashup process to ensure that mashups are developed internally that help 
internal customers and that the ad hoc mass collaborative development process 
does not spiral out of control? 
 

5. Can anyone develop a mashup? Why would they (strategic top-down versus 
bottom up)? Are there organizational and technical skills they need to have 
ideally? How would they tell other people in the organization that they 
developed it? 
 

6. Is there a lifecycle of encouraging seeds (i.e., mashups) to grow, testing the 
mashup, culling through those mashups likely to have the greatest business 
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value, refining, creating directories of mashups that people can use, maintaining 
the mashups over time? Are there specific roles such as shapers, mashup 
librarians, mashup brokers, etc needed? 
 

7. How do you ensure that the mashups continuously change and expand value for 
customers? Do you have criteria for evaluating whether to proceed with a 
mashup? 
 

8. Do you have an architecture within which mashups fit? 
 

9. Are there issues and solutions regarding security, reliability, performance and 
intellectual property that you use to simplify the process of creating the 
mashups? 
 

10. What practices do you think other firms should adopt of yours if they were to 
consider moving down the mashup path? 
 

11. Could I speak to someone who could answer these questions in Set II specifically 
for a mashup that has gone through the entire lifecycle from strategic visioning 
to roll out to continued evolution in unpredictable ways? 
 

Vendor Questions 

 
1. What is your strategic vision for developing mashups for clients? Do you 

presume you know what clients/firms are likely to want in terms of mashups? 
How do you make these judgments given that mashups, by definition, are 
supposed to evolve unpredictably? Is the requirements solicitation process 
different than with other more traditional applications? 
 

2. What is your business model; where is the money made in the mashups? 
 

3. What skills are needed to develop a mashup and how are these skills changing? 
 

4. Is there a mashup life cycle and how does it compare to a traditional lifecycle 
with respect to testing, QA, maintenance etc. 
 

5. What are the security, licensing and legal issues that you inform your customers 
about? 
 

6. What are the risks that a customer using mashups should be aware of? 



 

 

A report for the Society for Information Management 
Advanced Practices Council 

Driving Competitive Strategy Through Thought Leadership 

 

 

 

Copyright © Society for Information Management.  
Do not copy or distribute without permission. 

-93- 

 

 
7. Many recommend that mashups should only be used selectively? Are there 

services, business units, industry contexts, development environments, etc that 
are more likely to gain greater business value from using your mashups? 
 

8. What are the key differences between mashup vendors? 
 

Phase II Case Study Questions 

Please think of a company/division/business unit that has had some experience 
with creating mashups. 

 
1. How do you define an enterprise mashup? 

 
2. Please describe the mashups at your firm: 

 
a. Internal, e.g., cross-divisions processes within org such as financing, 

supply chain, order delivery 
b. External (B2C & B2B), presentation/data/application; data, mashing 

legacy apps with collaborative tools, IM, wikis, mashing analytic tools 
with each other. 

 
3. Please describe the history of your mashup strategy: who started it, why, 

evolution. 
 
4. Can you send us some screen shots of mashups you’ve created? 
 
5. What was the purpose of the mashup? 
 
6. Which of these purposes were being maximized: individuation, prosumers, 

ad hoc, syndicated, trans-organizational, social networking 
 
7. Do you have a long tail; what is in it? What parts are devoted to mashups? 

How do you manifest the “Do more, but spread it out” ethos? 
 

8. Did you have any metrics of success that you were trying to effect by 
mashups? 

 
9. Are you using a Revenue model, Business model, or Monetization of your 

mashups strategy? 
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10. What is the value of the mashup to the business user? Is it quantifiable? 
 

11. What exactly did users do: create the mashup? Did they use it, modify, 
recommend, evangelize? 

 
12. What did they do before the mashup? Was it transorganizational? 

 
13. What are the business users’ skills? 
 
14. Is there an SLA (support, availability, benchmark) and transparency with 

external partners providing the data for the mashup? 
 
15. What is the quid pro quo for both parties? Is there a strategic alliance? 

 
16. With complex set of platforms in an ecosystem, how does the platform 

decision get made since IT can support all of them? 
 

17. What are the criteria for selecting mashup vendors? 
 

18. Do you follow the Information Technology Infrastructure Library? ITIL? How 
do you handle licensing? 

 
19. What is new role of IT: data syndication versus application? 

 
20. How are components to design decided? 

 
21. Do communities of practices play any role in selection/decision? 

 
22. Are there different roles: e.g., author, editor, owner of component? 

 
23. Is it a Centralized or federated structure? 

 
24. What do you want to control versus what do you want to lead? What’s the 

balance? 
 

25. Did you create a skunk works for the mashup? 
 

26. How did you measure progression toward this new way of doing things? 
 

27. Do you share either mashups or just components? How? Did you create a 
marketplace? 
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28. Do you have a Directory? What’s in the directory? 

 
29. How much change to data do you allow before you break the mashup? What 

do you allow to change for agility? Do you allow read/write to the database? 
 

30. Do you use core or context APIs or both? 
 

31. What analogies/metaphors work to convince management of the need for 
mashups? e.g., spreadsheet on steroids, democratization, the Long Tail, etc. 

 
32. What expectations do you downplay e.g., innovation, speed, usability? 

 
33. Who develops the component and the mashup? Tools you use to develop? 

 
34. Do you use agile sets of teams to manage mashups components? 

 
35. How do you create a total systems view of making sense of what to mashup 

versus fixing one individual problem? 
 

36. What are the skills needed by IT to support mashups? End user skills? IT 
Leadership skills, e.g. data business versus application business? 

 
37. Do users and IT “consent” to a different model in which users drive the 

application creation? 
 

38. How do you manage Security for mashups? Is it a network architecture like 
firewalls or is security an attribute of the data, i.e., is this is the correct use 
for this particular data; sort of rights management for data? 

 
39. How do you manage IP? 

 
40. How do you manage change control for future functionality changes 

 
41. What functionalities, Localization, usability, reliability, performance and 

supportability are pursued? 
 

42. What are the trajectory/evolutionary steps? How do you pick your pilots? 
What are the hurdles to overcome by whom? Are some IT groups more 
accepting than others? Do you start with standardizing and cleaning up your 
data? What do you do with legacy databases and apps? 



 

 

A report for the Society for Information Management 
Advanced Practices Council 

Driving Competitive Strategy Through Thought Leadership 

 

 

 

Copyright © Society for Information Management.  
Do not copy or distribute without permission. 

-96- 

 

 
43. Is this based on a SOA? Did you use an existing versus new architecture or 

infrastructure? What parts did you outsource? Where do mashups fit?” 
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Appendix D: Interviewees Name and Titles 

 
1. Deepak Alur, VP of Engineering, JackBe 
2. Stefan Andreasen, Founder, Kapow technologies 
3. Adrian Blakey, Solutions Consultant, Kaiser Permanente 
4. David Boloker, CTO Emerging Internet Technology, IBM 
5. Anthony Bradley, Research Analyst, Gartner 
6. Bob Buffone, Chief Architect, Nexaweb Technologies, Inc. 
7. Leng Caloh, Online Managing Editor KPBS 
8. Ceri Carlill, Technology Director, BP 
9. Patrick Chanezon, API Evangelist, Google 
10. Luba Cherbakov, IBM Distinguished Engineer, IBM CIO Office 
11. John Crupi, CTO, Jackbe 
12. Phiroz Darukhanavala, CIO, BP 
13. Rob Ellis, Intel Research Labs 
14. Peter Evans-Greenwood, CTO (Australia) Capgemini 
15. Eric Frost, Co-director, San Diego State University Visualization Center 
16. Cristiano Giovando, Researcher, SDSU Geography & Visualization Center 
17. Dan Gisolfi, Executive IT Architect, IBM 
18. Adam Gross, VP of Developer Programs, Salesforce.com 
19. Sreenivas Kanumuru, VP Marketing, Applibase.com 
20. Joe Keller, VP Marketing, Kapow 
21. Ariel Kelman, Director of Platform Product Marketing, Salesforce.com 
22. Dan McCulley, Senior Business Analyst, Intel 
23. Greg Merkle, VP Creative Director, Dow Jones 
24. Oren Michels, CEO, Mashery 
25. Any Mulholland, Global CTO, Cap Gemini 
26. Dave Nielsen, Director Partner Developer Programs, StrikIron 
27. Michael Ogrinz, Principal Architect, Banc of America Securities, LLC 
28. Jeffrey Risberg, VP of R&D Serus Corporation 
29. Chris Thomas, Chief Strategist, Intel 
30. Ming-Hsiang Tsou, Associate Professor, Department of Geography. 
31. Ralf Von Sosen, VP Marketing, Infopia 
32. Sean Whiteley, Director of Marketing Applciations Salesforce.com 
33. Matt Woo, IT Architect, Santa Clara County, Information Services 
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Appendix E: IBM’s Terms of Use for Mashups 

The following are terms of a legal agreement between you and IBM. By 
accessing, browsing, or using this Website, you acknowledge that you have read, 
understood and agree to be bound by these terms and to comply with all applicable 
laws and regulations, including export and re-export control laws and regulations. If 
you do not agree to these terms, please do not use this Website.  

IBM may, without notice to you, at any time revise these Terms of Use and any 
other information contained in this Website by updating this posting. IBM may also 
make improvements or changes in the products, services, or programs described in 
this site at any time without notice. 

General 

This Website contains proprietary notices and copyright information, the terms 
of which must be observed and followed. Please see the tab entitled “Copyright and 
trademark information” for related information. 

This site and all content in this site may not be copied, reproduced, republished, 
uploaded, posted, transmitted, distributed, or used for the creation of derivative 
works without IBM's prior written consent, except that IBM grants you non-
exclusive, non-transferable, limited permission to access and display the Web pages 
within this site, solely on your computer and for your personal, non-commercial use 
of this Website. This permission is conditioned on your not modifying the content 
displayed on this site, your keeping intact all copyright, trademark and other 
proprietary notices and your acceptance of any terms, conditions and notices 
accompanying the content or otherwise set forth in this site. Notwithstanding the 
foregoing, any software and other materials that are made available for 
downloading, access, or other use from this site with their own license terms, 
conditions and notices will be governed by such terms, conditions and notices. 

Your failure to comply with the terms, conditions and notices on this site will 
result in automatic termination of any rights granted to you, without prior notice 
and you must immediately destroy all copies of downloaded materials in your 
possession or control. Except for the limited permission in the preceding paragraph, 
IBM does not grant you any express or implied rights or licenses under any patents, 
trademarks, copyrights, or other proprietary or intellectual property rights. You 
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may not mirror any of the content from this site on another Website or in any other 
media. 

Certain disclaimers 

Information on this Website is not promised or guaranteed to be correct, 
current, or complete and this site may contain technical inaccuracies or 
typographical errors. IBM assumes no responsibility (and expressly disclaims 
responsibility) for updating this site to keep information current or to ensure the 
accuracy or completeness of any posted information. Accordingly, you should 
confirm the accuracy and completeness of all posted information before making any 
decision related to any services, products, or other matters described in this site.  
 
IBM provides no assurances that any reported problems will be resolved by IBM, 
even if IBM elects to provide information with the goal of addressing a problem. 

Forward-looking and cautionary statements 

Except for historical information and discussions, statements set forth 
throughout this Website may constitute forward-looking statements within the 
meaning of the Private Securities Litigation Reform Act of 1995 or other applicable 
laws. These statements involve a number of risks, uncertainties and other factors 
that could cause actual results to differ materially, as discussed in the company's 
filings with the U.S. Securities and Exchange Commission. See the “SEC filings” tab 
under “Investor relations” on this Website for copies of such filings. 

Confidential information 

IBM does not want to receive confidential or proprietary information from you 
through our Website. Please note that any information or material sent to IBM will 
be deemed NOT to be confidential. By sending IBM any information or material, you 
grant IBM an unrestricted, irrevocable license to copy, reproduce, publish, upload, 
post, transmit, distribute, publicly display, perform, modify, create derivative works 
from and otherwise freely use, those materials or information. You also agree that 
IBM is free to use any ideas, concepts, know-how, or techniques that you send us for 
any purpose. However, we will not release your name or otherwise publicize the 
fact that you submitted materials or other information to us unless: (a) we obtain 
your permission to use your name; or (b) we first notify you that the materials or 
other information you submit to a particular part of this site will be published or 
otherwise used with your name on it; or (c) we are required to do so by law. 
Personally-identifiable information that you submit to IBM for the purpose of 
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receiving products or services will be handled in accordance with our privacy 
policies. Please see the tab entitled “Privacy” for information regarding IBM’s 
privacy policies. 

U.S. government restricted rights 

IBM provides the software downloaded from this Website to U.S. Government 
users with “RESTRICTED RIGHTS." Use, reproduction, or disclosure is subject to the 
restrictions set forth in IBM’s GSA ADP Schedule contract. 

Global availability 

Information IBM publishes on the World Wide Web may contain references or 
cross references to IBM products, programs and services that are not announced or 
available in your country. Such references do not imply that IBM intends to 
announce or make available such products, programs, or services in your country. 
Please consult your local IBM business contact for information regarding the 
products, programs and services that may be available to you. 

Business relationships 

This Website may provide links or references to non-IBM Websites and 
resources. IBM makes no representations, warranties, or other commitments 
whatsoever about any non-IBM Websites or third-party resources (including any 
Lenovo Website) that may be referenced, accessible from, or linked to any IBM site. 
A link to a non-IBM Website does not mean that IBM endorses the content or use of 
such Website or its owner. In addition, IBM is not a party to or responsible for any 
transactions you may enter into with third parties, even if you learn of such parties 
(or use a link to such parties) from an IBM site. Accordingly, you acknowledge and 
agree that IBM is not responsible for the availability of such external sites or 
resources and is not responsible or liable for any content, services, products, or 
other materials on or available from those sites or resources. 

When you access a non-IBM Website, even one that may contain the IBM-logo, 
please understand that it is independent from IBM and that IBM does not control the 
content on that Website. It is up to you to take precautions to protect yourself from 
viruses, worms, Trojan horses and other potentially destructive programs and to 
protect your information as you deem appropriate. 

Linking to this site 
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All links to this Website must be approved in writing by IBM, except that IBM 
consents to links in which the link and the pages that are activated by the link do 
not: (a) create frames around any page on this Website or use other techniques that 
alter in any way the visual presentation or appearance of any content within this 
site; (b) misrepresent your relationship with IBM; (c) imply that IBM approves or 
endorses you, your Website, or your service or product offerings; and (d) present 
false or misleading impressions about IBM or otherwise damage the goodwill 
associated with the IBM name or trademarks. As a further condition to being 
permitted to link to this site, you agree that IBM may at any time, in its sole 
discretion, terminate permission to link to this Website. In such event, you agree to 
immediately remove all links to this Website and to cease using any IBM trademark. 

Translations 

Certain text in this Website may be made available in languages other than 
English. Text may be translated by a person or solely by computer software with no 
human intervention or review. These translations are provided as a convenience to 
you and IBM makes no representations or commitments regarding the accuracy or 
completeness of the translation, whether or not computer-generated or performed 
by a person. Please see the below Disclaimer of Warranty for additional conditions. 

DISCLAIMER OF WARRANTY 

USE OF THIS SITE IS AT YOUR SOLE RISK. ALL MATERIALS, INFORMATION, 
PRODUCTS, SOFTWARE, PROGRAMS and SERVICES ARE PROVIDED "AS IS," WITH 
NO WARRANTIES OR GUARANTEES WHATSOEVER. IBM EXPRESSLY DISCLAIMS TO 
THE FULLEST EXTENT PERMITTED BY LAW ALL EXPRESS, IMPLIED, STATUTORY 
and OTHER WARRANTIES, GUARANTEES, OR REPRESENTATIONS, INCLUDING, 
WITHOUT LIMITATION, THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR 
A PARTICULAR PURPOSE and NON-INFRINGEMENT OF PROPRIETARY AND 
INTELLECTUAL PROPERTY RIGHTS. WITHOUT LIMITATION, IBM MAKES NO 
WARRANTY OR GUARANTEE THAT THIS WEBSITE WILL BE UNINTERRUPTED, 
TIMELY, SECURE, OR ERROR-FREE. 

YOU UNDERSTAND AND AGREE THAT IF YOU DOWNLOAD OR OTHERWISE 
OBTAIN MATERIALS, INFORMATION, PRODUCTS, SOFTWARE, PROGRAMS, OR 
SERVICES, YOU DO SO AT YOUR OWN DISCRETION AND RISK AND THAT YOU WILL 
BE SOLELY RESPONSIBLE FOR ANY DAMAGES THAT MAY RESULT, INCLUDING 
LOSS OF DATA OR DAMAGE TO YOUR COMPUTER SYSTEM. 
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SOME JURISDICTIONS DO NOT ALLOW THE EXCLUSION OF WARRANTIES, SO 
THE ABOVE EXCLUSIONS MAY NOT APPLY TO YOU. 

LIMITATION OF LIABILITY 

IN NO EVENT WILL IBM BE LIABLE TO ANY PARTY FOR ANY DIRECT, 
INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR CONSEQUENTIAL DAMAGES OF 
ANY TYPE WHATSOEVER RELATED TO OR ARISING FROM THIS WEBSITE OR ANY 
USE OF THIS WEBSITE, OR OF ANY SITE OR RESOURCE LINKED TO, REFERENCED, 
OR ACCESSED THROUGH THIS WEBSITE, OR FOR THE USE OR DOWNLOADING OF, 
OR ACCESS TO, ANY MATERIALS, INFORMATION, PRODUCTS, OR SERVICES, 
INCLUDING, WITHOUT LIMITATION, ANY LOST PROFITS, BUSINESS 
INTERRUPTION, LOST SAVINGS OR LOSS OF PROGRAMS OR OTHER DATA, EVEN IF 
IBM IS EXPRESSLY ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. THIS 
EXCLUSION AND WAIVER OF LIABILITY APPLIES TO ALL CAUSES OF ACTION, 
WHETHER BASED ON CONTRACT, WARRANTY, TORT, OR ANY OTHER LEGAL 
THEORIES. 

Additional or different terms, conditions and notices may apply to specific 
materials, information, products, software and services offered through this 
Website. In the event of any conflict, such additional or different terms, conditions 
and notices will prevail over these Terms of Use. Please see the applicable 
agreement or notice. 
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Appendix F: Enterprise Mashup Framework 
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