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ABSTRACT

In this session, we discuss the advantages of SAS® Federation Server and how it makes it easier for business users
to access secure data for reports and use analytics to drive accurate decisions. This frees up IT staff to focus on
other tasks by giving them a simple method of sharing data using a centralized, governed, security layer. SAS
Federation Server is a data server that provides scalable, threaded, multi-user, and standards-based data access
technology in order to process and seamlessly integrate data from multiple data repositories. The server acts as a
hub that provides clients with data by accessing, managing, and sharing data from multiple relational and non-
relational data sources as well as from SAS® data. Users can view data in big data sources like Hadoop, SAP HANA,
Netezza, or Teradata, and blend them with existing database systems like Oracle or DB2. Security and governance
features, such as data masking, ensure that the right users have access to the data and reduce the risk of exposure.
Finally, data services are exposed via a REST API for simpler access to data from third-party applications.

INTRODUCTION
What is Big Data and how can SAS Federation Server help?

Gartner’s big data definition is not much longer than a tweet: “Big data” is high-volume, -velocity and -
variety information assets that demand cost-effective, innovative forms of information processing for
enhanced insight and decision making.

Let's be honest: most people still do not have their heads around ‘Big Data’! Hasn’t data always been
big? Big is of course all relative — one person’s big is another person’s small! Essentially it’s all a matter of
perspective: a star in the sky is a useful guiding light on the ocean at night, but how many people really
conceive the reality that this point of light might have taken millions of years to reach our eye and that the
distance between us and the star is really BIG!

In terms of data, volumes are projected to grow past the point that normal people can conceive the size.
In fact many argue that this, in many cases, has already occurred. What then can we do when it becomes
so overwhelming? The fundamental is that we have to gain control — we have to abstract the enormous —
we have to exploit the systems that have been explicitly designed to scale to meet the challenge. Enter
SAS Federation Server.

With SAS Federation Server, Big Data Virtualization is a key theme. Whether the Big Data takes the form
of an SAP HANA appliance, or a Netezza appliance, or a Hadoop cluster, SAS Federation Server has it
covered. In fact when you see the data for the first time it looks strangely familiar — just like any other
data... and that is exactly how it should be! We abstract the huge distances that stars are away from us to
simple points of guiding light in the sky — in the same way, SAS Federation server allows us to abstract
huge volumes of data into collections, libraries, tables even though the underlying reality is quite different.
But isn’t that how it should be?



WHY DATA FEDERATION/VIRTUALIZATION?

Data Federation is a faster way to exploit existing business information with minimal data movement. It
seamlessly enables secure access to heterogeneous databases and applications.

Secure access to data is of utmost priority. Lack of controlled & monitored access to real-time data from
disparate systems leads to data breach incidents. The cost per incident in Germany & US alone highlights
the business issue:

Globally, the cost of a data breach averaged $136 per compromised record, Total Cost of per Incident in
Germany was US $4.8m and $5.4m in US. Ponemon Institute and Symantec, June 2013

Without data virtualization, you risk knowing less about your customers...fewer real-time business
insights, lose your competitive advantage, and spend more to address data challenges...Forester, 2013 —
Forester Information Fabric

Security & Audit requirements are here to stay and going to get ever so more complicated. Un-monitored
data access is a luxury that businesses can no longer afford. Organizations will be thinking twice if not
three times on the idea of giving away 2% of Global Sales in penalties.
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Figure 1. SAS Data Federation architecture

SAS Federation Server empowers business users to access and manage their own data. It provides a
virtual layer or view, giving users the appropriate level of control without physically moving data.

By accessing data virtually, there is no need to move data, replicate it or retrieve it from tables to perform
analysis.

Key Benefits

* Provides a data virtualization layer that enables consistent access to multiple underlying data
sources with a single connection

+ Simplifies data maintenance and administration

+ Enables different security levels for different users

* Retrieves result data quickly from underlying data sources

+ Real time access to data via web services allows for data to be readily available for decision
making purposes delivering value more quickly

* Reduces Data Integration costs

* Reduces dependency on IT to get access to data needed for analysis



HOW IS SAS FEDERATION SERVER VIRTUALIZING BIG DATA?

SAS Federation Server Data Sources include the following in which SAP HANA, IBM Netezza, and
Hadoop are recognized Big Data systems:
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Figure 2. SAS Federation Server Data Sources

Big Data systems are characterized not only by the volumes of data that can be present, but also by the
diversity and the processing power that can be brought to bear on that data. It's not an accident that all
three of the mentioned systems (SAP HANA, IBM Netezza and Hadoop) are implemented on appliances
that are highly scalable in both the processing and storage dimensions.

We can define ‘Data Services’ in a quite straight forward way using the SAS Federation Server Manager
Web interface. We can define Data Source Names, which we reference in our client applications, to each
‘Data Service’ that determines how we access each service (for example, the SQL dialect):

Federation Server Manager

@
BSER O 2
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FEDERATION SERVER

® TE Federation Server il

Summary | Connections | Data Source Names | Authorizations
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= 48 Hadoop ldentification [Z] | @ LogOf | I =
@ HvE
+1 181 DB2 Name: Federation Server
%1 In_memory Description: Federation Server 4.1 on SASBAP
%1 Microsoft SGL Server Sener. sasbap
#1 Netezza Port 21032
%1 Oracle Connection Attributes:  URL=jdbc:sastkis isasbap21032,DRIVER=FEDSQL,CONOPTS=(DSN=ADMIN)
%1 Postgresal
LI R
%1 SAP HANA
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Figure 3. The SAS Federation Server Manager



It has to be pointed-out, at this point, that the SAS Federation Server Manager is very much the tool of an
administrator and most likely a member of an IT department. The administrator defines the virtual layer
that is Federation Server; makes definitions that control the access; makes definitions that determine
what is being accessed and is involved in managing/monitoring these items.

For example one group of users can access a Hadoop environment with the following SAS libref:
LIBNAME FedHDP FEDSVR DSN=Hadoop PRESERVE TAB NAMES=YES catalog=HIVE
SERVER="sasbap" PORT=21032 USER="sasbap\sasdemo" PASSWORD="<password>";

...and see the following tables:

545 Environment Contents of ‘Hdp'
@ SAS Environment Marne | Size | Tvpe
E|'" Libraries ERDagre_baseball Table
@ EERDagre_bb_agg Table
Maps ERDagre_bb_stnd Table
Mapsafk ERDEQFE_ﬂEI‘I‘ID Table
Mapssas EﬂRDagre_stand Table
Sashelp Eﬁalarucaqwfzyw_sample Table
3:;': =t Eﬂﬁalary_hive_rename Table
_____ @ File: Shortouts EESalary_hive_view_new Tahle
[—:I{%al Favaorite Folders EESE'”Y—EE'LI Table
& My Documents Eﬁally_state_l Table
@ My Diesktap Eﬂﬁasdl_temp_lqwﬂﬁc Table
78 Computer EESasdl_temp_lrxqzj Table
' EﬂSasdl_temp_lrymH Table
Eﬂﬁasdl_temp_lswjbi Table

Figure 4. The SAS Explorer showing a Federation Server library surfacing Hadoop data

...and another group of users can access a Hadoop environment with the same libref and see the
following:

LIBNAME FedHDP FEDSVR DSN=Hadoop PRESERVE_TAB_NAMES:YES catalog=HIVE
SERVER="sasbap" PORT=21032 USER="sasbap\sastest" PASSWORD="<password>";

545 Environment Contents of 'Fedhdp’
@ SA5 Environment Marne | Size | Type
=-[2] Libraries EEda_big_wallst Table
@ EEEa_bIank_data_tableE Table
Maps EEEa_bIank_data_tableS Table

[#-(2P Mapsgfk
Mapssas

; Sashelp

t Sasuser
H-{oP Work

----- B} File shortouts
[—]{%ﬂ Faworite Folders
[} My Documents
@- My Deskbop
-7 Computer

Figure 5. The SAS Explorer showing a Federation Server library surfacing Hadoop data



This allows SAS Federation Server to act as a security layer and gateway to non-secured Hadoop
systems — with the logging capability and log reports we can see who is doing what and when they are
doing it.

| already made the remark that “SAS Federation server allows us to abstract huge volumes of data into
collections, libraries, tables even though the underlying reality is quite different. But isn’t that how it should
be?” — Doesn’t this seem easy?

A key feature of SAS Federation Server is the ability for us to create FedSQL views. FedSQL is an SQL
processor that is ANSI 99-core compliant. FedSQL can be exploited from SAS using PROC FedSQL or
from the SAS Federation Server where it provides a common SQL syntax across all the data sources.
The FedSQL processor feature set includes many new data types such as integer and varchar, a multi-
threaded execution pipeline, extensive code generation and an optimizer that supports Federated Implicit
Pass-Through and heterogeneous joins.

Closely related to the concepts of Implicit Pass-Through and heterogeneous joins is the concept of
federated query decomposition. The objective of this concept is to decompose a query in an optimal
manner for the purposes of federated query processing.

Here we see a simple FedSQL view using implicit pass-through, where the processing is done on Hadoop
and only the result data is surfaced to the SAS Federation Server — a key thing to point out with Big Data
is that you do not want to move it if you don’t need to:

3 PERSONAL_CUSTOMER_HIVE_VIEW
— FEDSGL VIEW

Summary | Query | Data | Authorizations | All Row Filters

[I% Properties...
CREATE YIEW "SASData"."Customers®."PERSONAL_CUSTOMER_HIVE_ VIEW" AS
SELECT
w
FROM
"HIVE"."defTault"."customers" AS A
WHERE { A."CUST_TYPE" = 'Personal')

Figure 6. The definition of a FEDSQL view

Assuming that this data was only changing on a daily basis and that many people were accessing the
view, we could cache this in SAS Federation Server and schedule the view for a daily refresh:

! PERSONAL_CUSTOMER_HIVE_VIEW

- FEDSQL VIEW

Summary | Query | Data | Authorizations | All Row Filters

Identification |§J Properties . 5% Cache FedSQL View . @

Name: PERSCOMNAL_CUSTOMER_HIVE_MEW
Schema: Customers

g SASData

enice: BASE

Type: Definer based

b

Figure 7. The FEDSQL view summary
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Figure 8. A cached FEDSQL view

Scheduled Refreshes [Z) % New... (1] %)

Frequency | Start ‘ End Recurrence Pattern Hext Refresh

Draily 1r2812015 6:00:00 A Mo end date Every 1 days 1r2812015 6:00:00 A

Figure 9. A scheduled refresh for a cached FEDSQL view

After the FedSQL view is cached, when we subsequently access it the data, unnecessary processing and
data movement is prevented and significant improvements on access times should be achieved.

Things move fast when we hit the cache:

1 L IBNAME Fedsas FEDSVR DSN=Company SERVER=""sasbap’ catalog=5ASData Schema=Customers PORT=21032
1 ! USER=""sasbap‘sasdemo” PASSHORD=XXXXX}MMHN MMM KM XX XXNNXN ;

HOTE: Libref FEDSAS was successfully assigned as follows:
Engine: FEDSVYR
Physical Mame: Company

2 data customer;
3 set Fedsas.Personal_Customer_HIVE View;
4 run;

HOTE: There were 4932 observations read from the data set FEDSAS.PERSONAL_CUSTOMER_HIVE_VIEM.
HOTE: The data =et WORK.CUSTOMER has 4932 observationsz and 35 variables.
NOTE: DATA statement used [Total process time):

real time 1.53 seconds

cpu time 0.93 seconds

Figure 10. A SAS log showing data being read from our cached FEDSQL view

SQL Log Federation Server Manager
=) /[ 2] 5oL Report |3 2
F Fitter: Time and Date: Hour(s) 3/4/2015 7:36:56 AM- 3/4/2015 6:36:56 AM  Maximum Rows Returmned: 5000
(2 @ open 3

sQL Number of Req Last Submitted 1v| Mean SQL statement lifetime( Mean Cursor lifetime(ms) Cache Access Mean Work Time(m:

[Z] Federation Server

Tables('SASData’,'Customers’, PERSONAL_CUSTOMER_HIVE_VIEW'}

3/4/2015 8:34:54 AM 18 13 false
3/4/2015 8:34:54 AM 114 11 false
3/4/2015 8:34:54 AM 21 6 false
3/4/2015 8:33:54 AM 95 25 false
342015 8:33:51 AM

GetTypelnfo
select DSN_NANE", "DATA_SERVICE_NAME", "DESC", "FORMAT", "CWNER_NAVE", "OWN
SELECT ADATA_SERVICE_NAME, ADOMAIN, ATYPE, AVERSION,  B.DATA_SERVIC
SELECT USER_NANE, AUTH_DOMAIN, AUTH_|D FROM IDENTT

-

5 false

Figure 11. The Federation Server log showing the corresponding SQL report



When we think about customer data we normally also think about security — who is allowed to see
Personally Identifiable Information (PII)? We need to comply with privacy laws and mask this data at the
source. With SAS Federation Server we can build this feature into the data views and ensure encryption
that can only be decrypted by authorized personnel.

Here is an example where we mask particular columns at source, encrypting them with AES.

! MASKED_CUSTOMER_HIVE_VIEW
- FEDSQL VIEW

Summary | Query | Data | Authorizations | All Row Filters

[I%j Properties...
CREATE VIEW "SASData®."Customers®."MASKED CUSTOMER HIVE VIEW®" AS
SELECT
A."cust_number® ,

i Bhpend w8

HALTLEUS L_miuauale ndme -,
SYSCAT . DM, MASK
'EMCRYFPT',
BTRIM
"cust_last name®" ) ,

'ﬂ.lg',
'AES' 3 AS "ENCRER_cust_last name®,

O "pfped arrmandizFatinn naoamo®

FROM
"HIVE"."default®"."customers"®" AS A
WHERE ¢ A."CUST _TYPE" = 'Personal')

Figure 12. A definition of a FEDSQL view with a masked column

The consumers of this view will see masked version of the PIl which can only be reversed by using the
decrypt function together with an associated key (that is, the key that was used for the encryption).

E]I MASKED_CUSTOMER_HIVE_VIEW
- FEDSQL VIEW

Summary | Query | Data | Authorizations | All Row Filters

[Z] EH viewData | Goto: |1 o F & e
EMCR_cust_last name ‘cust_urganizat... | cust date_of birth cust date_of birth_timestamp

BO47EE2550B70B129D72B5002... Sat Nov 8 00:00:.00 GMT-... 1980-11-08 00:00:00
9809537453F4CEQ05A5055002. .. k Sat.an 5 00:00:00 GMT-... 1935-01-05 00:00:00
COCA20ARTBADDABEIFCBDCED. .. Wed Aug 31 00:00:00 GM... 1994-08-31 00:00:00
EBFBEBTAEDOBZD1FE3BE3620A... Thu Dec 3 00:00:00 GMT... 1964-12-03 D0:00:00
102D6DD0AC13A330FC4BCESA... Man Jun 7 00:00:00 GNT... 1971-06-07 00:00:00
DO4DECBFGBE6CACBO66TDTA90 Tue Nov 5 00:00:00 GMT-... 1935-11-05 00:00:00

Figure 13. A masked (encrypted) column of a FEDSQL view



HOW CAN WE EXPLOIT THE DATA THAT SAS FEDERATION SERVER IS VIRTUALIZING?

SAS Federation Server can write result set data to SASHDAT. The SAS Federation Server Driver for
SASHDAT is a write-only driver designed for use with Hadoop on the SAS LASR Analytic Server. The
SAS LASR Analytic Server integrates with Hadoop by storing SAS data in the Hadoop Distributed File
System.

SAS Federation Server

Big Data Virtualization

Figure 14. Delivering data for Data Visualization

We have already seen usage of SAS Federation Server managed data from SAS using the FEDSRV
engine. This enables any SAS Solution to use Federation Server as a single-stop gateway to enterprise
data.

for example,

LIBNAME FedHDP FEDSVR DSN=Hadoop PRESERVE TAB NAMES=YES catalog=HIVE
SERVER="sasbap" PORT=21032 USER="sasbap\sasdemo" PASSWORD="<password>";



SAS Federation Server is delivered with ODBC and JDBC drivers enabling comprehensive integration
with third party applications — for example Microsoft Excel:
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Figure 15. Accessing Hadoop data (FedSQL View) in Microsoft Excel

H s TABLE TOOLS
FILE Home Insert Page Layout Formulas Data Review View Design

Table Mame: Summarizewith PivotTable D D Properties ¥| Header Row First Column | Filter Button
Table_Query_fro H*H Remove Duplicates Y > e Openin Browser Total Row Last Column

- - = Insert  Export Refresh | )
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1

2 B cust_Tvpe B cust_enTiry_Tvpe B cust status Bl cust since_pate B8l cusT SINCE_TIMESTAMP

3 C00000000000001  Personal Person Active 20-08-05 2005-08-20 00:00:00

4 CO0000000000002  Personal Person Active 06-11-92 1992-11-06 00:00:00

3 C00000000000004  Personal Person Ex-Customer 28-12-91 1991-12-28 00:00:00

6 C00000000000006  Personal Person Active 23-08-96 1996-08-23 00:00:00

7 CO0000000000007  Personal Person Active 20-04-10 2010-04-20 00:00:00

g C00000000000009  Personal Person Active 14-01-04 2004-01-14 00:00:00

9 C00000000000011  Personal Person Active 15-04-95 1995-04-15 00:00:00

10 CO0000000000012  Personal Person Active 30-09-95 1995-09-30 00:00:00

11 C00000000000014  Personal Person Active 12-10-09 2009-10-12 00:00:00

Figure 16. Accessing Hadoop data (FedSQL View) in Microsoft Excel



Web Services (REST): The SAS Federation Server delivers an API that provides a simple method to
access data. The APl is implemented as a REST interface that provides direct interaction with SAS
Federation Server, including metadata and data queries and SQL submissions. The SQL can include
SAS Federation Server administration DDL or queries, DML, and DDL for back-end data sources:

DATA FEDERATION  Epaples DATA AS A SERVICE (DaaS)
FOR EAI

Finance Marketing Sales

Faster Time To Value

Enterprise Wide Data Real Time Access

Availability

Single View of Data

K’ E!-’ N/ NETEZZA
Ly o B Compury

Figure 17. The SAS Federation Server REST interface (Web Services)

SAS Federation Server supports EAI (Enterprise Application Integration) by simplifying the data access
via the web services. This makes data discovery even easier. Data services are exposed via a REST API
for simpler access to data from 3rd party applications.

Faster Time to Value: Real time access to data via web services allows for data to be readily available for
decision making purposes.

Enterprise Data Availability: The simplified web services data access approach allows us to access data
that is available via the Web Services mechanism.

Single View of Data: Enables access to data from internal sources and external applications. This further
helps in enabling a single of view of data sources for decision making purposes.
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The following figures illustrate the development of Web Services queries, of our virtualized data, using the
Dev HTTP Client plug-in for Google Chrome.

POST Federation Server

REQUEST

HTTF

HEADERS

¥ Authorization

¥ Content-Type

“ Accept

L L

a, 5et an authorization w

i Basic C2FZOKSyawwaul x4
. applicationfvnd sas fede %

© applicationAnd.sas fede

v N sashap:21077/SASFederationDatafedsrvserverss

farm BODY

1 «<server:

& <name-sashap</ name:

3 <hostname>sasbap.demo. sas. com</ host name >

4 <portxZl032</ports

5 <descriptionsFederation Server 4.1</descriptions>
6 =/ =servers>

application/ivnd sas federation server+xmil

Text | JSON | WML | HTML - W

Figure 18. Using the Dev HTTP Client (for Google Chrome) to communicate with the Web Services

name ;

accept :

"datasources™,

datasources: ¥ |

"applicationfvnd.sas.federation.datasource+dson application/vnd.sas.federation.datasource+xml™,

1.

links:

REQUEST

HTTP

HEADERS

11 schemas in the BASE
v ¥ sashap21077/8ASFederstionData/fedsrservers/sashap/dataSources EFPEE fe] [iElSErrlEal
farm - BODY TOR™

¥ Authorization

¥ Content-Type

type:
type:
type:
type:
type:

v

"connect™

"connect™
"connect™
"connect™

"connect™

| Basic cOFIOKIyaWwauM X & #HR does not allow an entity-body for GET requestd@e RATOR™ ... 1,
"ADMINISTRATOR™, ..},

TOR™ ks

TRATOR" yul,

format: “standard™, serviceMame: “SA&P", ownerMame: “ADMINISTRATOR™,..},

. applicationfvnd sas fede %

format: “ctandard™, cerviceMName: “SA&P HANA™, ownerMame: “ADMINISTRATOR™,..),

description: "Auto-created DSN used with server administration DDL and system catalog quer
format: "standard", serwvlceMName: “Hadoop™, ownerMame: “ADMINISTRATOR™,..},
format: “ctandard™, serviceWame: “Oracle", ownerMame: “ADMINISTRATOR™,..

Figure 19. We can get a list of available Data Sources

REQUEST

HTTP

HEADERS

¥ Authorization

“ Content-Type

Qo I

v H| ap:21077/545FederationDatafedsrviserversisashap/dataSources/Base/catalogs/SaSDatasschemas/Customers/tables/PERSONAL_CUSTOMER_HIVE_VIEW 2101 GET -

sashap:21077/SASFederationData/fedsrv/serversisashap/dataSources/Base/catalogs/SASData/schemas/Customers/tables/PERSONAL CUSTOMER HIVE VIEW

a, set an autharization

| Basic C2FZOKSyaWSUM % & #HR does not allow an entity-body for GET request,

* applicationfvnd sas fede %

o

Figure 20. Ultimately we can get our data from the Federation Server cached FedSQL view
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:

schema: “Customers™,
POWS: T [
-

columns: » [ 1

wersion: 1

type: “view",
description: “FEDSOL WIEW",
metadata: ¥
columns: » | 1o
columnCount : 35,
links: » [],
wersion: 1
&
{
¢

columns: » | 1o

wersion: 1

columns: » |

wersion:

Figure 21. Data as a Service from a query executed in Hadoop HIVE

We can also construct cURL commands to perform the same queries to the Web Services. For example
the previous query that returned data from our Federation Server cached FedSQL view could be issued
as follows:

C:s>ocurl —i - GET —H "Authorization:Basic c2Fz0k?yal?uMTIz" -H "Content-Type:applicationsvnd.sas.
federation.server+xml" http:/sracel21077/8ASFederationDatasfedsrv/servers/sashap/dataSources/Baze

“catalogs/8ASDatasschemas Customers tahles PERSONAL_CUSTOMER_HIUE_UIEW

Figure 22. A cURL command to retrieve data from our Federation Server FedSQL view

EB "SSN","2312—1 —14",:2%12—12—14

" "1995 18-31","1995-19-31 99:00:00" . null, " R " Mlirginia
"UA "."United States Y,."US . "USA "."United States "
"us "."USA »,153434.9,138091.0,662112.6.2.0.0.8. prufe sional
LUN1, "wersion”:1} . {"columns": ["CORDRORRRARY 93", "Personal " "Pey " "Active
v 1992711 -29%, "1992°11-29 OA:0B:0A",32.77011248E8, "SSN", "2085— 89—28" "2385 g9-20 DO:08:BB","

(L] o
- El

ll, llF Il, .'Uil‘gini . s ll.llus -

. "Mexico ".518%9.6,.48879.8,.475735.8.1.0.9
-B."craftzman vy u ion'": culumnu"'["GBBBBEBBBBE?994" "Perzonal "o
Person . "ictive ".1993-83-26",."1993-83-26 OB:-@0:-08".3.77011714E8 . "SSN" . ""2004— 18-
i@, "2834 16190 06:08: aar."

o 0o wow
F »

" "1966 a2-14", "1966
onull,. " "M Y. "irginia "Ua

H T v_wsa " vCanada voven v_veaN
83588.3,58512.8,619863.B,2.E,B.B,"self employed prof-tech "N"] "wersion':13} 1, "name" : "PERSONAL C
USTOMER_HIUE_UIEH","links":[{"methud":"GET","type":"applicatlnn/und.aad.federatlon tahle applicati]
on/vnd.sas.federation.table.data applicationsund.sas.federation.table.info applicationsund.sas.fed
eration.tahle.meta applicationsund.sas.federation.table.sparse",."uri":"fedsru/serversssashapsdata
Sources/Basescatalogs/8ASDatasschemas Customerstables-PERSONAL_CUSTOMER_HIUE UIEW", "href":"http:~
/racel : 210877 /SASFederationDatasfedsrv/servers/cashap/dataSources/Base/catalogs S8ASDatasschemas Cus
tomerstables/PERSONAL_CUSTOMER_HIUE_UIEW" ., "rel":Yself "> . {"method" :"GET", "uri": "rfedsrv-/servers./sa
shapsdataSources-Basescatalogs- EASDatasschemas/Customers-tahles" ., "href":"http: /' racel 21877 -5A5Fed,
erationDatasfedsrv/serversssashap/dataSources/Bases/catalogs/SASDatasschemas/Customers/tahles"."rel
up'"* 1, "version":1, "count"': 49323
Gz

Figure 23. The resultant data — which could be re-directed to a file
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CONCLUSION

As we have seen, SAS Federation Server empowers business users to access and manage their own
data. It provides a virtual layer or view, giving users the appropriate level of control without physically
moving data.

We can access data, and that includes big data, in a consistent way across all the data sources. We can
place administration and maintenance in the hands of IT experts while at the same time consumers of the
data are enabled. The growing data security requirements and audit capabilities are served well by this
single-stop shop for enterprise data.

We can harness big data sources and blend them with traditional systems in a seamless way. We can
abstract technical environments and deliver a simple interface that is managed and monitored.

When we want to consume result data what better way is there than via web applications that interact
with SAS Federation Server via the Web Services interface?
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