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Abstract  

Excel Services, part of Microsoft® Office SharePoint® Server 2007  (MOSS) , extends the 

capabilities of Excel 2007 by allowing broad sharing of spreadsheets, improved manageability 

and securit y and the ability to re -use spreadsheet models through a scalable server -based 

calculation service and interactive web -based user interface.  Excel Services  provides both a 

web -based UI for browser -based access and a web services API for programmatic acces s that 

have robust options for controlling what data is available to users and applications . As part of 

Microsoft Office SharePoint Server 2007, Excel Services also takes advantage of the other 

capabilities of SharePoint including the enterprise content ma nagement features such as: 

check - in/check -out , auditing  and versioning capabilities.  

Excel is the most widely used tool for performing data analysis and reporting.  As a Business 

Intelligence tool, Excel 2007 becomes more powerful by integrating with SQL S erver 2005 

Analysis Services to provide a rich end -user analysis tool.  Excel 2007 includes newly 

designed Pivot Tables, a new formula -based model for accessing Analysis Services data, 

improved sorting and filtering capabilities and a completely redesigned  visualization engine.  

Excel Services empowers spreadsheet authors to share spreadsheets  easily and broadly  that 

leverage this new BI functionality through the browser.  Fully interactive, data bound 

spreadsheets including charts, tables, and pivot tables  can be created as parts of a portal, 

dashboard, or business scorecard, without requiring any development , and presenting a 

single version of the truth.  

The Excel Services architecture consists of a web front end and an application -server tier. The 

Excel Calculation Server loads requested spreadsheets and performs any calculations 

required. Excel Web Access renders the  results  in HTML, while Excel Web Services provides a 

Web services interface to allow applications to access the spreadsheets.  

The applicati on server contains Excel Calculation Service which loads spreadsheets, calculates 

them, and provides access to external data. Either or both of these tiers can be scaled up or 

out, including scaling to high -performance computing clusters. Excel Services su pports 

configurable load balancing and a number of options that can improve performance.  
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Overview of Excel Services  

What is Excel Services?  
Excel Services, part of Microsoft Office SharePoint Server 2007, enables businesses to 

securely share spreadsheets across an enterprise, making spreadsheets available through a 

Web browser with far greater control and manageability than has previously been possible. 

This serve r-based model complements the rich Microsoft Office Excel ®  2007 client, enabling 

the following business benefits to the enterprise:  

 Secure Sharing of Spreadsheets ï spreadsheet authors can share workbooks  while 

also choosing to prevent  others from  editing  the spreadsheet  or exposing any proprietary 

business logic that underlies it.  

 Business Intelligence  ï spreadsheets connected to enterprise data sources can  be 

published to the server and used in BI dashboards and scorecards. User s can interact with 

the spr eadsheet in the browser to explore the data and find insights.  

 Extensibility ï reusable logic contained within spreadsheets and user defined functions 

are  available for developers to implement in server  based  applications.  

 Reliability and Availability:  There are significant benefits to running calculations on 

servers instead of client machines. Offloading to servers frees up the userôs desktop and 

allows them to take advantage of the additional computing power for  long - running 

calculations. Calculating on a  server provides the high reliability and availability of 

redundant, enterprise -class systems and  dramatically reduces risks associated with 

system failure.  

This server -side solution enables secure data sharing and logic reuse across the enterprise, 

provi ding a single, centrally managed  version of spreadsheet data for a ñsingle version of the 

truth.ò The author simply saves their spreadsheet to a SharePoint document library and 

grants specific users or roles access to the server -generated version of that s preadsheet in a 

browser.  

Excel Services provides two primary interfaces: a web -based UI for viewing spreadsheets in a 

browser, and a web services interface for programmatic access. The web - interface UI , Excel 

Web Access, allows users to have both interacti ve and read -only access to spreadsheets in a 

web browser by means of DHTML . N o ActiveX controls are used, nor is installation of the rich 

client necessary. The web services interface enables external server applications to directly 

access spreadsheet data  , making use of their business logic without needing a developer to 
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re -engineer it in code. In both cases, only the data that is specified by the spreadsheet 

author is available , while formulas and other business logic that underlie that data remains 

prote cted .  

In order to better understand Excel Services it is also necessary to describe what it is not. 

First, and most importantly, it is NOT simply the Excel client hosted on a server . Excel 

Services  is a new server technology designed from the ground -up to  be scalab le and robust. 

It is also not a spreadsheet -creation tool. Authoring spreadsheets requires the rich -client, 

Office Excel 2007 . Users can, however, interact with spreadsheets through the Excel Services 

browser client, subject to the restrictions d efined by the spreadsheet author  or 

programmatically through the web services API . This model provides the ability on the part of 

the spreadsheet author to build the spreadsheet the way they want it and to restrict data 

consumers to  only those interactions  that the spreadsheet author chooses via the new 

browser -based access .  Spreadsheet authors no longer have to  use ad -hoc means of sharing 

spreadsheets such as  e-Mail .  Emailing spreadsheets often results in  multiple copies of a 

spreadsheet, essentially creating ñmultiple versions of the truthò as well as  exposing  

proprietary formulas and logic.  

Another important aspect of the Excel Services model is that in a simultaneous multi -user 

scenario, each user has their own session in the serverôs memory. The server loads a read -

only  instance of the workbook in memory, and  each individual user has a separate session  

representing their state . I f a user applies a filter to a spreadsheet, other users are not 

affected by  those changes, and their interaction s do not mod ify  the original file. This behavior 

is identical whether the spreadsheet is being viewed in a browser using the web -based UI or 

programmatically through the web services interface.  

Notwithstanding the read -only behavior, spreadsheet authors can optionally  mark specific 

cells as parameters  using Excel 2007 ,  enabling data consumers  to perform ñwhat if analysisò 

with the values in those cells ï providing interactive access to the formulas and logic in the 

spreadsheet. For example, a spreadsheet may contain th ree columns: Quantity, Unit Cost, 

and Extended Cost, with Extended cost calculated as the product of Quantity and Unit Cost. 

The author could make Quantity a parameter controllable by the data consumer , Unit Cost a 

fixed value, and Extended Cost the result  of a formula. This allows the  author  to  interactively 

enter a specific number of units to be sold and obtain the correct Extended Cost.  

This paper will examine and explain how Excel Services works with Microsoft Excel 2007 to 

provide robust and secure sha red spreadsheet solution s. In later sections of this paper, we 
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wi ll show how Excel 2007 and Excel Services provide a great foundation for business 

intelligence solutions.  We wi ll also  discuss extensibility features in Excel Services, and explain 

the method s by which developers can extend Excel Services solutions. Finally , weôll examine 

the architecture of Excel Services deployments, discuss how to scale out those deployments 

and make them highly available, as well as review performance optimizations. Before  we do 

that , however, we should start with the first step  of publishing spreadsheets to see how 

spreadsheet authors can easily  share their spreadsheets using Excel Services, how 

permissions are set , how data sources are accessed , and how published workbook s are 

managed.  
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Broad , Secure, Sharing of Spreadsheets  

Publishing Excel Workbooks to Office Share Point Server  
Any spreadsheet saved to a location that the server can access can be calculated and viewed 

in the browser or accessed through the web services i nterface. Excel 2007  also includes  a 

simple means by which spreadsheet authors can make use of Excel Services. Using the File | 

Publish  menu option, a new fly -out menu called ñExcel Servicesò enables the user  to save 

the spreadsheet to a SharePoint  (or any  UNC path 

that is accessible by the server)  server. While a full 

copy of the spreadsheet is copied to the server, the 

Excel Services Options dialogue enables the author  

to specify what aspects of it are accessi ble to users 

from the web browser . This is con figurable at the 

granularity of specific named item (named items 

may include sheets, named cells or ranges, tables, 

PivotTables, or charts). Once the author has named specific items, the Items in the Workbook 

menu  allows him or her to browse through those items, selecting whether or not each is 

viewable by end users.  

The visibility of data under scenarios governed by Excel Services Options also applies to API 

calls, and not just to direct viewing by users. This mechanism constitutes a true means of 

control  over what data is visible and to whom.  

 
Users can choose dynamic named items 
designated by the spreadsheet author 
for reuse in reports and business 
dashboards, witho ut requiring access to 

the underlying business logic or data 
source.  

 

               

Spreadsheet authors can define viewable items at the workbook, sheet, and named - items levels.  
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In order to make these named items readily available for users to consume, in reports or 

business dashboards, Excel Web Access provides a familiar  interface for users to choose from 

among viewable items.  

Since the na med items remain part of a workbook that is loaded in Excel Services, they 

remain fully refreshable and interactive without requiring the user to be able to see the 

underlying business logic or data source.  

Managing Permissions on Published Workbooks  
What is visible, and what is not, is determined by publishing options and permissions  

specified by the spreadsheet author.  Excel Services draws its mechanisms for authentication 

and access  permissions from Microsoft Office SharePoint Server 2007.   This allows 

spreadsheet authors to grant users Reader  rights (look at content), Contributor  rights (look 

at, change, and add to content), or Administrator  rights (full control). Note that, in the 

context of Excel Services, the Reader right allows users to download a f ull version of the 

spreadsheet and view full details with Excel 2007. In addition to these rights, the new Viewer  

right allows authors to lock down spreadsheets for server -only viewing through a Web 

browser. Users with only the View Item right, cannot down load a copy of the spreadsheet , 

modify it ,  or view any hidden formulas or other business logic that may underlie the data 

values.   

This ability to differentiate what is visible to spreadsheet consumers is key to the 

complementary nature of the relationshi p between the Excel rich client and Excel Services . 

Only a n in -memory  snapshot of the spreadsheet is available to the users, consisting of the 

literal data values in the spreadsheet without any of the underlying business logic. This 

mechanism enables admin istrators to make data available without revealing sensitive 

intellectual property. These rights are also enforced if an application using the web services 

interface attempts to access data that has not been marked as viewable. In contrast, users 

with the Reader right can open the spreadsheet in the Excel 2007 rich client and view all of 

the underlying details associated with the data.   Of course those with write permissions will 

have the ability to open spreadsheets with Excel, make changes, and save them back to a 

SharePoint document library.  

Since spreadsheets are powerful and contain critical data, it is necessary to control where 

they come from, as well as control access to them. The mechanism for controlling who can 

act as an author for spreadsheets av ailable under Excel Services is managed by a system of 

trusted file locations, which can be designated as SharePoint locations, UNC paths, or HTTP 
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paths. Excel Services  will only load spreadsheets from directory paths designated by the 

administrator. With SharePoint rights (or simple file -system rights for UNC paths), 

administrators can control who can save spreadsheets to these trusted locations which 

ensures that only authors with appropriate access can create or modify spreadsheets that are 

presented by Excel Services.    

Connecting to External Data Sources  
While controlling where spreadsheets come from, and who has access to them is essential to 

protect proprietary formulas and presenting a single version of the truth, the spreadsheets 

themselves must hav e a flexible and robust mechanism for connecting to data, both in 

workbooks, and from external data sources . A ccess to external data is one key to the power 

of Excel Services, making use of existing data sources in a highly configurable and secure 

fashion.  Spreadsheets can connect to live data sources by means of business -user - friendly 

mechanisms that enable general users to take advantage of the technology without 

assistance, subject to rules put in place by database administrators and other resource 

owner s. Excel Services supports getting external data from the same data sources Excel 

client supports, such as SQL Server  Analysis Services, SQL Server relational databases  and 

other database platforms using mechanisms such as ODBC  and OLE -DB. Data can be 

retu rned into PivotTablesÊ or new formulas that can access SQL Server Analysis Services 

data. Query tables are not supported on the server in this release.  

One powerful way  of governing access to external data sources by Excel Services is by using 

the  Data Con nection Libraries (DCLs). Created by database administrators, DCLs contain 

.ODC (Office Data Connection) files that persist specific data connections, enabling business 

users to take advantage of them, using the Excel client  via a directory service operate d by 

the server. Business users identify the connections they need that are contained within DCLs 

using  user - friendly names and descriptions that do not require knowledge of any technical 

details. The significance of DCLs is definable in terms of three cor e capabilities:  

 Discovery :  The ability to make persistent connections to external data sources visible to 

business users. This capability allows connections to external data sources to be reusable, 

allowing business users to take advantage of them from Ex cel 2007 without having access 

to the technical details that underlie those connections.  

 Management : The ability to support updating a large number of reports at once. Since 

DCLs allow changes made to the external data source to automatically propagate to Excel 
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2007 and Excel Services workbooks, those workbooks do not need to be updated 

manually, creating efficiencies and avoiding potential errors and liability.  

 Security :  SharePoint permissions enable Access Control Lists which control who is 

allowed to change the data  source definitions and who can see what data.  Excel Services 

can also limit access to external data through the following three settings for External 

Data Options:  

o None  (default setting): No connections to external data sources are allowed.  

o DCL Only :  This setting allows only DCLs to govern connections to external 

data sources.  

o DCLs or Embedded Connections from Workbooks:  In addition to DCLs, 

this setting allows external data connections to be established by connection 

strings embedded in work books.  

By choosing one of these settings, it is possible to control the transfer of data as needed .  

These settings can also be configured per trusted location. This allows administrators to 

configure the type of connectivity that is allowed to specific ty pes of spreadsheets. For 

example, financial data might be stored to one location that is restricted to a limited set of 

spreadsheet authors, while other locations may have fewer restrictions.  

Authenticating External Data  
The properties dialogue associated with workbook connections in Excel client allows you to 

control server authentication, choosing among the following three techniques:  

 None:  This technique does not take any special action in terms of authentication, but 

simply forms a connection with the p rovided connection string.  It assumes the user name 

and password are stored in the connection string, or that none are required.  

 SSO:  This technique implies that the credentials are stored in a single sign -on store and 

an SSO ID is provided at connection t ime. MOSS provides an out -of - the -box SSO solution 

that can also be replaced with custom and third party tools.  

 Windows authentication:  This technique relies on Windows authentication, also 

requiring Kerberos to authenticate between machines unless the serv er and external data 

sources are on a single machine.  

To tailor the view for individual users  in any of these cases , it is possible to set the workbook 

to refresh the data from the server each time the workbook is opened and to make it fail to 

open if exte rnal data authentication fails. Each user is only able to see the information to 
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which they have been granted access, avoiding inadvertently revealing inappropriate 

information by way of cached data.   

Managing Workbooks in Office Share Point Server  
No matte r how workbooks are constructed, or what permissions are applied, all spreadsheet 

authors must manage their workbooks. Spreadsheets must frequently be updated, 

sometimes by multiple authors, and updates may also require approvals. With Excel Services, 

thes e processes are made easier with Microsoft Office SharePoint  Serverôs built-in content  

management tools.   Spreadsheet management is improved by  the robust check - in/check -out 

and versioning mechanisms of SharePoint Server which allow for major and minor ve rsion 

numbering, as well as security specifically for old versions of spreadsheets (and other 

documents). Additionally, SharePoint has built - in functionality for  retention and expiration of 

documents, so that old versions of spreadsheets are automatically archived or destroyed in 

order to meet compliance requirements.  

Document approval within SharePoint allows an administrator to set up a document library so 

that when a spreadsheet author saves a new version of a spreadsheet in the library, it is not 

immedi ately available to other users to view  until it is approved .  This approval can be as 

simple as the administrator monitoring and changing a flag on the spreadsheet in the 

document library, or it can depend upon a custom workflow that sends e -Mails to a gro up of 

approvers in order to ensure that the spreadsheet meets any number of internal 

requirements prior to its approval.  

The owner of a Document Library can also set defaults for whether spreadsheets will open on 

the server or the Excel rich client. In cas es where the Document Library owner wishes to 

keep the connection information and formulas associated with data secret, he or she can 

prevent users from opening the workbooks within a Document Library , except on the server  

itself , preventing the secret inf ormation from being viewable.  

 

               SharePoint document -approval settings.  
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Office  SharePoint Server 2007  also allows administrators to audit document libraries. While 

the server does not audit item s within the spreadsheets themselves, it will log any open, 

create, modify, and delete events to the cen tralized audit log. SharePoint also provides 

several built - in reports to analyze the audit logs, as well as tools  to generate custom Excel 

reports.  

Now that weôve examined how to publish spreadsheets, set permissions on them and manage 

them, lets look at some of the new features in Excel 2007 and Excel Services that combine 

provide both spreadsheet authors and consumers with rich controls, integrating multiple data 

sources, and business analytics in a way which makes it easier to create, manage and deliver 

business critical information.  These capabilities provide information workers with the right 

information, at the right time , to accomplish specific goals making Excel 2007 and Excel 

Services a key business intelligence solution offering.  
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Business Inte lligence Reporting and 
Dashboards  

Business Intelligence Features in  Office Excel ®  2007  
Excel 2007 represents a substantial advance in the development of Business Intelligence. Of 

particular note are the advances in integration with SQL Server Analysis Ser vices . B y 

empowering ordinary users to work more easily with cubes and to analyze data, dependence 

on developers and database administrators is reduced, increasing efficiency.  

For example, users can connect to external data sources, such as SQL Server data bases, in 

order to provide real - time 

analysis of data. G iven a set of 

figures in a spreadsheet, users 

easily can apply visual formatting 

to them  illustrating  how th ose 

figures  relate to a given 

threshhold value . Color - coded 

data bars and heat maps can 

aut omatically provide visual cues 

to the user, providing 

instantaneous insight as to the 

significance of individual data 

points as part of a whole.  

Similarly, users can apply 

conditional formatting such as: data bars, color scales, and icon sets which provide  

explanatory graphic al indicators  simplifying analysis and decision making.  These options are 

readily accessible using drop -down menus from the new Office ñribbonñ user interface, in a 

simlar fashion to how background colors are defined for a cell . Condit ional formatting will 

change dynamically as the data is updated from the external data source . This functionality 

allows users to visualize Key Performance Indicators easily, and greatly enhances  

spreadsheet s as a business intelligence tool . 

 

New Business Intelligence features such as data bars and 

heat maps appear in the Excel Services web -based User 
Interface.  
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The data brou ght in from Analysis Services (or other external data sources) can be 

incorporated with addition spreadsheet calculations and charts. The reports can be formatted 

using Excelôs rich capabilities. Calculations performed with Excel Services have 100% fidelit y 

to those performed with  Excel 2007.  Visually, s preadsheets have the same formatting in both 

representations ensuring that the need to display them  in both environments does not 

increase the complexity of maintaining them.  Selection and hover effects that  are present in 

Excel 2007 are also present in the browser representation via Excel Web Access , as are 

sorting, filtering, outlining, drill -down and drill -up capabilities.   

Using PivotTables and Cubes  Easily and Effectively  
Pivot Tables Ê provide the ability to interact with  SQL Server Analysis Services data  as well as 

data from any other supported data source.  Excel 2007 also supports a new class of functions 

that can return data directly from SQL Server Analysis Services. Much of the fu nctionality of  

Excel 2007 has been implemented in Excel Services, including the ability to expand and 

collapse levels, sort data in ascending or descending order, and apply filters such as the 

multi - select filter, top 10 filter , quick filters ( e.g., ñAbove Averageò and ñBelow Averageò), 

and custom filters ( e.g., ñLess Thanò and ñContainsò). Spreadsheet authors can also limit 

usersô ability to use filters.  

 

 
Two versions of a p roduct sales spreadsheet , showing live data from SQL Server ; the version on the 
left is displayed using Excel 20 07, and the version on the right is displayed through the Excel Services 
web interface.   
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In order to create a Pivot Table, users  only need  to  connect to a data source and simply check  

fields o n and off the Pivot Table  using Excel 2007 .  New cube functions add to the Business 

Intelligence functionality of Excel 2007 and Excel Services.  Pivot Tables can be converted 

directly into cube functions, enabling general users to rapidly model data on an ad-hoc basis 

to support business decisions. For example, a business user could be empowered to 

determine how to respond to changing inventory needs without the need to involve the IT 

organization in creating the necessary business logic. Users can write que ries in individual 

spreadsheet cells, pulling in data and cube functions . By using cube functions users are no t  

limited to pulling data from a single cube. Asymmetrical reporting allows users  to pull in data 

from outside the cube, greatly increasing flexib ility to combine external data points and 

create reports.  

Accessing Pivot Table s is available in both Excel 2007 and from  Excel Services , providing 

complementary functionality can be modified to meet the user's needs . In the Excel 2007 

client, the user has full control over the content.  I n Excel Services, the spreadsheet author 

  
Excel 2007 enables PivotTables to be created from data cubes with simple drag and drop operations, 
with easy rearrangement of data and application of formatting.  


