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 Technology Insight Report 
 

Cloud computing is a paradigm shift in the way computing resources 
such as processing power, memory, data storage and bandwidth are 
utilized by businesses as well as individuals as per their 
requirements just like other utilities as against having to purchase 
the hardware. It’s clear that this marks the future of computing and 
the innovation around creating unique billing technologies used in 
cloud computing is having an impact on access to high capacity 
computing infrastructure and even the way businesses can scale 
technology in tandem with their own growth. These are the billing 
technologies that are gradually redefining the way people consume 
computing technology and this technology insight report explores 
this domain and looks into the innovation that drives the billing 
technologies of the new era of computing.  

Disclaimer: This report should not be construed as business advice and the insights are not to be used as the basis 
for investment or business decisions of any kind without your own research and validation. Gridlogics Technologies 
Pvt. Ltd disclaims all warranties whether express, implied or statutory, of reliability, accuracy or completeness of 
results, with regards to the information contained in this report. 
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Overview 
 

Introduction to Cloud Computing 

Cloud computing is Internet-based computing, whereby shared resources, 
software, and information are provided to computers and other devices on 
demand, like the electricity grid. 

Cloud computing is a paradigm shift following the shift from mainframe to 
client–server in the early 1980s. Details are abstracted from the users, who 
no longer have need for expertise in, or control over, the technology 
infrastructure "in the cloud" that supports them. Cloud computing 
describes a new supplement, consumption, and delivery model for IT 
services based on the Internet, and it typically involves over-the-Internet 
provision of dynamically scalable and often virtualized resources. It is a 
byproduct and consequence of the ease-of-access to remote computing 
sites provided by the Internet. This frequently takes the form of web-based 
tools or applications that users can access and use through a web browser 
as if it were a program installed locally on their own computer. NIST 
provides a somewhat more objective and specific definition here. The term 
"cloud" is used as a metaphor for the Internet, based on the cloud drawing 
used in the past to represent the telephone network, and later to depict 
the Internet in computer network diagrams as an abstraction of the 
underlying infrastructure it represents. Typical cloud computing providers 
deliver common business applications online that are accessed from 
another Web service or software like a Web browser, while the software 
and data are stored on servers. A key element of cloud computing is 
customization and the creation of a user-defined experience. 

Most cloud computing infrastructures consist of services delivered through 
common centers and built on servers. Clouds often appear as single points 
of access for all consumers' computing needs. Commercial offerings are 
generally expected to meet quality of service (QoS) requirements of 
customers, and typically include SLAs. The major cloud service providers 
include Microsoft, Salesforce, Skytap, HP, IBM, Amazon and Google. 

Source: http://en.wikipedia.org/wiki/Cloud_computing 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

http://en.wikipedia.org/wiki/Cloud_computing


 

© 2010 Gridlogics. All Rights Reserved. 
Patent iNSIGHT Pro™ is a trademark of Gridlogics Technologies Pvt. Ltd.  

Feedbacks and Comments on this report can be sent to feedback_tr@patentinsightpro.com 

Characteristics of Cloud Computing 

In general, cloud computing customers do not own the physical 
infrastructure, instead avoiding capital expenditure by renting usage 
from a third-party provider. They consume resources as a service 
and pay only for resources that they use. Many cloud-computing 
offerings employ the utility computing model, which is analogous to 
how traditional utility services (such as electricity) are consumed, 
whereas others bill on a subscription basis. Sharing "perishable and 
intangible" computing power among multiple tenants can improve 
utilization rates, as servers are not unnecessarily left idle (which can 
reduce costs significantly while increasing the speed of application 
development). A side-effect of this approach is that overall 
computer usage rises dramatically, as customers do not have to 
engineer for peak load limits. In addition, "increased high-speed 
bandwidth" makes it possible to receive the same response times 
from centralized infrastructure at other sites 

 

 

 

Image Source: http://mobilewellbeing.info/2009/05/20/a-private-cloud-
for-your-mhealth-system/ 
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Cloud Computing Billing Technologies 

With all previous computing environments the infrastructure costs 
including the hardware and software had to be borne by the user. Often, 
purchased and owned by the users. At the most, a user could rent a fixed 
amount of space, with a limited amount of data transfer as one would find 
offered by most web hosting service providers but even then, billing would 
depend on capacity allocated and not really based on actual usage of 
hardware or software resources. With the advent of cloud computing, 
these billing technologies became redundant since the real benefits come 
from the “pay as you go” or “pay per use” models that opened up to 
people with this technology.  To understand the need for innovation 
around billing technologies for cloud computing, one needs to look into 
the economics of cloud computing itself. 

The Economics of Cloud Computing 

Cloud computing users avoid capital expenditure (CapEx) on hardware, 
software, and services when they pay a provider only for what they use. 
Consumption is usually billed on a utility (resources consumed, like 
electricity) or subscription (time-based, like a newspaper) basis with little 
or no upfront cost. Other benefits of this approach are low barriers to 
entry, shared infrastructure and costs, low management overhead, and 
immediate access to a broad range of applications. In general, users can 
terminate the contract at any time (thereby avoiding return on investment 
risk and uncertainty), and the services are often covered by service level 
agreements (SLAs) with financial penalties. 

According to Nicholas Carr, the strategic importance of information 
technology is diminishing as it becomes standardized and less expensive. 
He argues that the cloud computing paradigm shift is similar to the 
displacement of electricity generators by electricity grids early in the 20th 
century. 

Although companies might be able to save on upfront capital 
expenditures, they might not save much and might actually pay more for 
operating expenses. In situations where the capital expense would be 
relatively small, or where the organization has more flexibility in their 
capital budget than their operating budget, the cloud model might not 
make great fiscal sense. Other factors impacting the scale of any potential 
cost savings include the efficiency of a company's data center as compared 
to the cloud vendor's, the company's existing operating costs, the level of 
adoption of cloud computing, and the type of functionality being hosted in 
the cloud. 

Among the items that some cloud hosts charge for are instances (often 
with extra charges for high-memory or high-CPU instances); data transfer 
in and out; storage (measured by the GB-month); I/O requests; PUT  



 

© 2010 Gridlogics. All Rights Reserved. 
Patent iNSIGHT Pro™ is a trademark of Gridlogics Technologies Pvt. Ltd.  

Feedbacks and Comments on this report can be sent to feedback_tr@patentinsightpro.com 

requests and GET requests; IP addresses; and load balancing. In some 
cases, users can bid on instances, with pricing dependent on demand for 
available instances 

Source: http://en.wikipedia.org/wiki/Cloud_computing 

Billing Attributes 

The key to the cloud computing environment is the ability to offer 
computing requirements as a service. Whether it’s “Infrastructure as 
a Service”, “Software as a Service” or even “Integration as a Service” 
the ability to offer it on demand to consumers like any other utility is 
what distinctly characterizes this model. For service providers to be 
able to come up with optimum billing models, they need to take into 
consideration various attributes such as subscriptions, metering 
usage, units of resources used, internet bandwidth, data transfer 
amounts, storage capacity units utilized, time, calls to the server, 
number of users and several others to factor into the billing. At the 
same time, they also need to offer consumers a billing technology 
they can align with their usage and business objectives which helps 
them scale computing requirements along with their revenues.  

All these attributes have sparked the need to develop new and 
improved billing technologies for cloud computing as this relatively 
infant model of computing shapes the next generation of 
information technology. As key players develop their models, 
patenting these technologies offers them an upper hand in a newly 
developed and rapidly growing space. 

  

http://en.wikipedia.org/wiki/Cloud_computing
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Categorization defined for Billing Technologies 
across different Cloud Categories 
 

We categorized cloud computing patents along the following lines: 

- Infrastructure as a Service 

- Software as a Service  

- Integration as a Service 

Categorization: Infrastructure as a Service 

 

 

 

 

Categorization: Software as a service 

 

 

 

Categorization: Integration as a service 

  

 Content Delivery 

 E-Commerce 

 Compute as a service 

 Database as a service 

 Networking as a service 

 Storage as a service 

 No sub-categories 
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Cloud Computing Billing Technologies – Insights 
from Patents 

IP activity and patent data are great indicators of exactly what is 
happening in this space and could help uncover several insights while 
answering questions that manufacturers, technology enthusiasts, 
inventors, scientists, investors and others would seek answers to. 

 When did research into cloud computing start gaining momentum? 

 Who are the key players in this space? 

 Who are the key innovators? How do their patents compare?  

Looking into this will also help provide an idea of how this trend of cloud 
computing is growing and what we can expect to see in the future of both 
computing requirements as well as the way we as consumers will pay for 
what is now comparable to commodities.  

The following are some insights generated through analysis of a patent set 
using the Patent iNSIGHT Pro software. 

The Search Strategy  
 
Using the commercial patent database PatBase as our data source we used 
the following search query to create our patent set.  
 

 
 
The query was directed to search with the assumption that all related 
patents would be filed in US and the search was limited to US publications. 
The result was a patent set of 920 records which would form the basis of 
our research. 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FT – Full Text 

Class Description: 

705: DATA PROCESSING: FINANCIAL, 
BUSINESS PRACTICE, 
MANAGEMENT, OR COST/PRICE 
DETERMINATION 
705/34: BILL PREPARATION

((FT= 
( 
((grid or utility or mesh or on-demand or "on demand" or distributed or 
parallel or elastic or autonomic or self-healing or “self healing” or 
platform or infrastructure or cloud or network or cluster or pervasive or 
disruptive or community or meta or public or super or edge or service 
or services or virtual*) and comput*) 
or 
((SaaS or PaaS or IaaS or (Software w/2 service) or (platform w/2 
service) or (Infrastructure w/2 service)) or (multi w/2 tenant) or MSP or 
(managed w/2 provider*) or MTC or (many w/2 computing) or HTC or 
(high w/2 computing)or (SoA or (service w/2 architect*)) or (peer w/2 
computing) or "computational grid" or "private cloud")) 
)  
and (UC=705/34) 
) 
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Publication Trend 
 
What has been the IP publication trend for Billing Technologies within Cloud Computing? 
 

 
 

The patent publication trend in the form of a bar graph shows activity in this field surface from the 
late 90’s, start picking up from the year 2000 and then really start to spike in the last 3 years with over 
100 patents published in 2008, over 220 in 2009 and then climb much further through the start of this 
current year. It’s clear the current activity around these billing technologies is likely to continue seeing 
more innovation in the near future.  
 
How we did it? 

 
Once the patents were populated in Patent iNSIGHT Pro, the publication trend chart was generated on a single 
click using the dashboard tool. 
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Top Assignees 
 

Who have been the top assignees or the key players for cloud computing billing technologies? 
 

 
 

The top assignees are: 
 
 

 
 
 
 
 
 
 
 
 

How we did it? 
 
Once the patents were populated in Patent iNSIGHT Pro, the assignee clean‐up tools were used to normalize the 
names. Different cleanup tools were leveraged: 
• To locate assignees for unassigned records 
• To clean up records having multiple assignees 
• To locate the correct assignee names for US records using the US assignments database 
• To merge assignees that resulted from a merger or acquisition or name change. 
 
Once the Assignee names were cleaned up, the dashboard tool within Patent iNSIGHT Pro was used to find the 
top 20 assignees within the given patent set. A visual graph was created based on the results of the top 
assignees with the number of patents alongside each one. 

 
Also, see full Assignee count table in following excel sheet: 

List of top assignees 

http://www.patentinsightpro.com/techreports/0810/Top%20Assignees.xls 
 

1. AT&T INC. 
2. IBM 
3. SAP AG 
4. MICROSOFT CORP 
5. ORACLE COR 
6. VERIZON COMMUNICATONS INC. 
7. ALCATEL - LUCENT 
8. HEWLETT-PACKARD CO. 
9. AMERICAN EXPRESS CO. 
10. GENERAL ELECTRIC CO. 

 

11. CENTURYLINK INC. 
12. FISERV 
13. PITNEY BOWES INC. 
14. SONY CORP 
15. WALKER DIGITAL LLC. 
16. EBAY INC. 
17. JPMORGAN CHASE & CO. 
18. QUALCOMM INC. 
19. SYNCADA LLC 
20. CAPITAL ONE FINANCIAL CORP 

http://www.patentinsightpro.com/techreports/0810/Top%20Assignees.xls
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Assignee - Key Statistics 
 
Here we summarize key parameters of Top 15 Assignees such as filing trend, Avg. number of Forward 
citations per record, Top inventors, Top Co-Assignees and Coverage of underlying patent families 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

© 2010 Gridlogics. All Rights Reserved. 
Patent iNSIGHT Pro™ is a trademark of Gridlogics Technologies Pvt. Ltd.  

Feedbacks and Comments on this report can be sent to feedback_tr@patentinsightpro.com 

How we did it? 

 
In order to compress all the information into a single report, we used the new 360 ° series of reports available in 
the software. From the Assignee 360° report options, we selected the different pieces of information we wanted 
to include in the singular display and then ran the report. The generated report was then exported to Excel using 
the option provided for the same. 
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Inventor - Key Statistics 
 
Here we summarize key parameters of Top 15 Inventors such as filing trend, average number of 
forward citations per record, key associated companies and top 5 co-inventors. 
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How we did it? 

 
In order to compress all the information into a single report, we used the new 360 ° series of reports available in 
the software. From the Inventor 360° report options, we selected the different pieces of information we wanted 
to include in the singular display and then ran the report. The generated report as then exported to Excel using 
the option provided for the same. 
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Assignee Portfolio spread across different Cloud Categories 
 
This chart helps get an insight into some of the Billing Technologies across different cloud categories 
along with a listing of the top assignees in each category. It highlights the focus areas within the 
energy storage device being pursued by each company. 

 

 
 
How we did it? 
We used the Co-occurrence analyzer in Patent iNSIGHT Pro to generate a matrix of Assignee vs. billing 
technologies across different cloud categories. The generated matrix was filtered to top 20 Assignees and then 
exported to Excel. 
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Tech Category vs. Billing Technologies (top keywords) – White Space Analysis 
 
What are the top keywords in billing technologies and how do they vary across the different cloud 
categories? For this a cleaned list of keywords that were generated from the Title, Abstract and Claims. 
Such a table can be used for preliminary insights toward White Space Analysis. (White-spaces are gaps 
in a technology landscape that have potential for attaining exclusivity.)  
 
So for example as can be seen in the table below the concept of “Referral fee” hasn’t been used in any 
of the Infrastructure Service categories and is only present in Software-as-a-Service Categories.  Such 
an indication can be further verified via patent search to confirm existence of a white space. 
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How we did it? 
A clean set of keywords was generated using Patent iNSIGHT Pro using a combination of keyword list Cleanup 
and Auto Custer features.  We then used the Co-occurrence analyzer in Patent iNSIGHT Pro to generate a matrix 
of keywords vs. technology category. The generated matrix was exported to Excel. 
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Appendix A: Search Strings Used for Classification 

Categorization: Infrastructure as a Service 

Infrastructure as a Service 

((database or disk w/2 storage) or 
virtual) w/2 server 

8 results 

((database or disk w/2 storage) or 
virtual) w/3 server 

14 results 

virtual w/3 server or (VPS or VDS) 12 results 

(database or disk) w/3 storage 124 results 

utility w/3 computing 9 results 

utility w/3 comput* 14 results 

desktop w/2 virtual* 3 results 

storage w/2 service 17 results 

storage w/3 service 28 results 

network* w/3 service 154 results 

database* w/3 service 66 results 

Categorization: Software as a service 

Software as a Service 

((ondemand or on-demand) w/2 
software) or SoD 

4 results 

((ondemand or on-demand) w/3 
software) or SoD 

5 results 

SaaS or SAAS 5 results 

CRM 25 results 

((software w/3 service) or SAAS or 
SaaS) and CRM or (customer w/3 
management*) 

14 results 

(customer w/3 manag*) or CRM 104 results 

aclm contains pay w/2 per 5 results 

(content or message) w/3 deliver* 101 results 

(ecommerce or ebusiness or 
mcommerce) or (e w/2 commerce or 
m w/2 commerce) 

162 results 

(ecommerce or ebusiness or 
mcommerce) or (e w/2 commerce or 
m w/2 commerce) or electronic w/3 
commerce 

151 results 

(web or intenet) w/3 commerce 10 results 

Categorization: Integration as a service 

Integration as a Service 

integrat* w/3 service 27 results 

integrat* w/3 servic* 83 results 

integration w/3 servic* 8 results 

Cloud w/3 integrat* 1 result 
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Summary 
 
The arrival of cloud computing itself signifies just how information 
technology and computing requirements have gone from an exclusive 
technology that only a select few wealthy businesses could afford to 
something which is now being commoditized and turning towards 
becoming a utility. Computing is quickly becoming disassociated with its 
reputation of being capital intensive and expensive as an investment and 
the billing models of today are moving towards metering the amount of 
computing or software resources required per consumer or per 
measurable unit consumed so that the costs can be apportioned to its 
usage. This will radically impact the way technology businesses are built 
as well as scaled in the future offering the once “more costly” resources 
as more accessible. From the patent trends, it’s clear this is still an infant 
technology still undergoing intensive research and development with 
billing technologies for this kind of computing also constantly changing. 
However, it seems to have picked up momentum and is clearly one of 
the most promising developments in information technology for both 
businesses as well as consumers.  
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About Patent iNSIGHT Pro 
 
Patent iNSIGHT Pro™ is a comprehensive patent analysis platform that 
allows you to accelerate your time-to-decision from patent analysis 
activities. Designed from inputs by experienced patent researchers, 
Patent iNSIGHT Pro easily blends into your existing Research workflow. 
Patent iNSIGHT Pro is used by leading legal services, Pharmaceutical & 
biotech, electronics companies and research organization across US, 
Europe, South America and India with more than 180 end users. Patent 
iNSIGHT Pro is developed and marketed by Gridlogics, a research driven 
IT Company specializing in providing intellectual property analysis and 
visualization solutions to aid R&D and corporate strategy.  
 
Gridlogics is headquartered in Pune, India and has a sales presence in 
Delhi, Mumbai and USA.  
 
For more information:  
 

Visit us at: www.patentinsightpro.com 
Or call us at: 1-408-786-5524 
Or mail us at:  
 

Have a comment on this report? Mail us at 
feedback_tr@patentinsightpro.com  
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