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What We Will Cover

Guidance to Answer the Questions:
* When do | use PROC FedSQL?
 When does PROC FedSQL offer benefits over PROC SQL?

Who will benefit?

« SAS®9 Programmers

« SAS® Viya® Programmers

« Anyone who accesses and queries data using DATA step or PROC SQL.

What Will You Learn?
e When and how to use PROC FedSQL.

e When to use PROC FedSQL versus PROC SQL or DATA step.

e The differences of running PROC FedSQL in SAS®9 (or the Viya
Compute Server) versus in the CAS Server.

Copyright © SAS Institute Inc. All rights reserved.

Gsas



Introduction to the FedSQL Language

SAS FedSQL is a SAS proprietary implementation of ANSI
SQL:1999 core standard.

Provides support for new data types.
Scalable, high-performance access
Common SQL (vendor neutral) syntax
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Benefits of FedSQL

Benefits:
Able to process queries in its own language
Able to process queries in native languages of other data sources
Supports more data types for greater precision
Handles federated queries

Can create data in any of the supported data sources
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FedSQL Data Type Support

FedSQL Data Type Support for SAS Data Sets

L Data Typu Transiarion for SAS Data Sat

FodSOL Data Type SAS Data Type  Description
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https://go.documentation.sas.com/?cdcId=pgmsascdc&cdcVersion=9.4_3.5&docsetId=proc&docsetTarget=p0s2g5nr5lbvf0n1xg8zirf03mp1.htm&locale=en
https://go.documentation.sas.com/?cdcId=pgmsascdc&cdcVersion=9.4_3.5&docsetId=proc&docsetTarget=p0s2g5nr5lbvf0n1xg8zirf03mp1.htm&locale=en

Federated Queries

select
Oral.city Oral.State, Oral.zip from Oracle.Tbl1 Oral,

Teradata.Tbl2 Tera2,

Teradata.Thl3 Tera3
where Oral.zip = Tera2.zip and Tera2.zip = Tera3.zip;
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Running FedSQL Programs

You can submit FedSQL programs in the following ways:
* Using the FedSQL procedure in SAS programs Base SAS Procedures Guide

Using FedSQL.execDirect action in CAS (Viya) SAS Viya: System Programming Guide

From a JDBC, ODBC or OLE DB client by using SAS Federation Server SAS Federation
Server: Administrator’s Guide.

Using a SAS LIBNAME engine for the SAS Federation Server SAS LIBNAME Engine for
SAS Federation Server: User’s Guide

From a DS2 Program Using FedSQL and DS2



https://go.documentation.sas.com/?cdcId=pgmsascdc&cdcVersion=9.4_3.5&docsetId=proc&docsetTarget=titlepage.htm&locale=en
https://go.documentation.sas.com/?cdcId=pgmsascdc&cdcVersion=9.4_3.5&docsetId=caspg&docsetTarget=titlepage.htm&locale=en
https://go.documentation.sas.com/api/docsets/fedsrvag/4.2/content/fedsrvag.pdf
https://go.documentation.sas.com/?cdcId=pgmsascdc&cdcVersion=9.4_3.5&docsetId=engfedsrv&docsetTarget=titlepage.htm&locale=en
https://go.documentation.sas.com/?cdcId=pgmsascdc&cdcVersion=9.4_3.5&docsetId=fedsqlref&docsetTarget=n0c5dw1412wpq5n1ql2fynuubgwe.htm&locale=en

Data Source Support

FEDSQL Data Sources | FEDSQL Data Sources
Aster SAP (Read-only)

DB2 for UNIX & PC Operating Environments SAP HANA

Greenplum SASHDAT files

Hadoop (Hive and HDMD) Sybase 1Q

Memory Data Store (MDS) SAS data sets

SAS Scalable Performance Data Engine (SPD
Engine) data sets

MySQL

Netezza Teradata
ODBC databases (such as Microsoft SQL Server) Oracle
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https://go.documentation.sas.com/?cdcId=pgmsascdc&cdcVersion=9.4_3.5&docsetId=proc&docsetTarget=n18135hihi4fi0n1ra7ge29nh3hw.htm&locale=en
https://go.documentation.sas.com/?cdcId=pgmsascdc&cdcVersion=9.4_3.5&docsetId=proc&docsetTarget=n18135hihi4fi0n1ra7ge29nh3hw.htm&locale=en

Data Source Connection

Establish a connection to a data source

FedSQL Procedure - connection string generated from
attributes of currently assigned librefs

SAS Federation Server - LIBNAME engine obtains a data
source connection by connecting to a SAS Federation Server

and specifying a DSN.
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FedSQL and SAS Cloud Analytic Services

FedSQL functionality in CAS is limited

FedSQL supports same functions and formats in CAS, SAS 9.4,
and SAS Viya
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Performing PROC SQL Tasks with FedSQL

Can | just add “Fed” and use the same code?

Proc sql;

create table proclib.paylist
{Iduum char(a),
Gender char{1),
Jobcode char(3),
salary num,
Birth num informat=date7?.
Hired num informat=date7?.

Proc fedsql;
create table proclib.paylist
{ Idhum char{4),
Gender char{1),
insert into proclib.paylist Jobcode char(3),
values('1639', 'F', 'TA1', salary num, ‘
values('1065', 'M', 'ME3', Birth num informat=date7. forma

create table proclib.paylist

values('1400", "ME1', Hired num informat=date7. forma =~ (1dnum char(4),
' ot . 7 Gender char(1),
values('1561", null, : £ obcode. char(3)

values('1221", "FA3', insert into proclib.paylist 74 salary num,
wa]ues( o 1639 o N o F o R o TA1 o N 42260 7 girth mm informat-date7?. format-date?.,

. . - . . Hired mm informat-date7. format-date7.);
values('1@65", 'M', 'ME3', 38090  iauor: syntax error at or near " ind
yura]_ues( ! 14@@') M 5 '["']Ell) 29769 | ¥ has set option NOEXEC and will continue to prepare statesents,
va]ues( 1561 3 M > I'ILIll, 36514) 8 insert Into proclib,paylist
va]ues('1221', 'F', 'FA3', ., "2 / values( 1639, 'F "TALY, 42260, '260UNTO'd, '282AN91°d)
valoes( 1064 "t i ', 38090, NSA'd, "0720N92°d)
valoes( " 14007, ‘MEL°, 29 3 ove'd, '1e0C190'd)
values( 15617, , 36514, ‘3oNovel'd, 'erocrar'd)
valves(*1221°, F*, ", ey "225eP63‘'d, "O30CT9A'd);
tax error at ar mear y
queit;

AS System stopped processing this step because ol errors.
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Performing PROC SQL Tasks with FedSQL

Overwriting an Existing Table

/¥ OVERWITE AHN E}{ISTII'-Igi TABLE */
proc sql;
create table test(coll char(5), col2 int);
insert into test values ('high', 5);
quit;

proc fedsql;
drop table test force;
create table test(coll char(s), colz int);
insert into test values ('high', 5);
quit;
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Performing PROC SQL Tasks with FedSQL

/¥ DEFINING SAS FORMATS, INFORMATS, AHND LAEELS */
proc sql;
create table countries

(
Hame char(3s) format=$35. informat=%35. label="Name",
Ccapital char(3s) format=%$35. informat=$35. label="cCapital”,
Population num format=commal5. informat=commal5. label="Population”,
Area num format=commal®. informat=commals. label="Area",
Continent char{3®) format=%38. informat=%38. label="Continent”,
UNDate num format=yeard4. label="UNDate"
)3

quit;

proc fedsql;
create table countriesA
(
Hame char(3%) having format $35. informat $35. label 'Hame’,
Capital char(35) having format $35. informat $35. label 'cCapital’,
Population double having format commal5. informat commal5. label 'Population’,
Area double having format commal®. informat commal®. label ‘Area’,
Continent char{3@) having format $3@. informat $39. label 'Continent’,
UnDate double having format year4. label 'unDate’

)5
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Performing PROC SQL Tasks with FedSQL

Inserting Values into a Table

/% INSERTING WALUES INTO A TABLE */
proc sql;
insert into countries

values ('Afghanistan’', 'Kabul', 17878323, 251825, 'Asia’, 1946)
values ('Albania’, 'Tirane', 3487409, 11188, 'Europe', 1955)
values ('Algeria’, 'Algiers', 28171132, 919595, 'Africa’, 1962)
values ('Andorra’, 'Andorra la vella', 64634, 208, 'Europe’, 1993);

quit;

proc fedsql;
insert into countries values ('Afghanistan’', 'Kabul', 17e7e323, 251825, 'Asia’, 1946);
insert into countries values ('Albania’', 'Tirane', 3487400, 1110@, 'Europe’, 1955);
insert into countries values ('Algeria', 'Algiers', 28171132, 919595, 'Africa’, 1962);
insert into countries values ('Andorra’', 'Andorra la vella', 64634, 284, 'Furope', 1993);
quit;
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Performing PROC SQL Tasks with FedSQL

Use of Comparison Operators

Valid Operators

Operator Description

concatenates
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Performing PROC SQL Tasks with FedSQL
Group By Remerge Query

/¥ GROUP BY REMERGE QUERY */
proc sql;
title '0Oldest Employee of Each Gender';
select *
from proclib.payroll
group by gender
having birth=min{birth);
quit;

proc fedsql;

title 'Earliest Birthdate by Gender';
select Gender, min(Birth) from proclib.payroll
group by Gender;

quit;

proc fedsql;
title '0Oldest Employee of Each Gender';
select p.IdHumber, p.Gender, p.Jobcode, p.Salary, p.Birth, p.Hired
from
(
select Gender, min{Birth) as min_birth
from proclib.payroll
group by Gender
y as €
inner join proclib.payroll as p on p.Gender=t.gender and p.Birth=t.min_birth;
quit;
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Performing PROC SQL Tasks with FedSQL
Query the Specifies CALCULATED Keyword

/* QUERY THAT SPECIFIES CALCULATED KEYWORD */
proc sql;
title 'Total First Quarter sales';
select sum{January) as JanTotal,
sum{ February) as FebTotal,
sumi{ March) as MarTotal,
sum{calculated JanTotal, calculated FebTotal, calculated MarTotal)
as GrandTotal format=dollarie.
from proclib.Sales;
quit;

proc fedsql;
title 'Total First Quarter sales';
select sum{January) as JanTotal,
sum( February) as FebTotal,
sum{ March) as MarTotal,
put(sum(January) + sum(February) + sum(March), dollaril®.) as GrandTotal
from proclib.Sales;
quit;
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Performing PROC SQL Tasks with FedSQL
Specifying Multiple Arguments

/* MULTIPLE ARGUMENTS IM AM SQL EXPRESSIOMN */

proc sql outobs=12;
title 'Climate Zones of World Cities'; Valid Operators
select City, Country, Latitude, »

case
when Latitude gt 67 then 'Horth Frigid' I LISETEET

when 67 ge Latitude ge 23 then 'Horth Temperate'

acas
when 23 gt Latitude gt -23 then 'Torrid’

when -23 ge Latitude ge -67 then 'South Temperate' subtracts

else 'south Frigid’
end as ClimateZone

multiplies

N / divides
from PROCLIB.worldcitycoords

order by City; equals

quit;

does not equa

proc fedsql; is greater than

title 'Climate Zones of World Cities';

is less than
select City, Country, Latitude,

iz greater than or equal to
case

when Latitude > 67 then 'North Frigid' iz lesz than or equal to

when {67 >= Latitude) and (Latitude >= 23) then 'Horth Temperate' !
. . , s raises to a power
when {23 > Latitude) and (Latitude > -23) then 'Torrid

when (-23 >= Latitude) and (Latitude >= -67) then 'South Temperate' indicates a negative number

else 'south Frigid’

" . " concatenates
end as "ClimateZone

from PROCLIB.worldcitycoords
order by City limit 12;
quit;
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Performing PROC SQL Tasks with FedSQL
Using Explicit Pass-Through

/* EXPLICIT PASS-THROUGH */

proc sql;
connect to oracle as ora2 (user=student password=Metadatan);
execute (create table new (a HUMBER, b TIMESTAMP, ¢ VARCHAR2(15))) by oraz;
execute(insert into new values{12345, date'2003-11-22', 'John Doe')) by oraz;
select * from connection to ora2 (select a, b, ¢ from new);
disconnect from oraz;

quit;

libname ora2 oracle path=localhost user=student pw=Metadata® schema=student;

proc fedsql;
execute (create table new2 (a WUMBER, b TIMESTAMP, ¢ VARCHAR2(15))) by ora2;
execute(insert into new? values(12345, date'2003-11-22', 'John Doe')) by oraz;
select * from connection to oraz(select a, b, c¢ from new2);

quit;
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Performing PROC SQL Tasks with FedSQL

Performing Implicit Pass-Through

£* IMPLICIT SQL PASS-THROUGH */
libname orion 'D:/ThisCourse/Workshop/orion’;

libname oralib oracle path=localhost
user=student pw=Metadata® schema=student;

data oralib.employee organization;
set orion.employee_organizationﬂ
run;

options sastrace =',,,d"' nostsuffix
sastraceloc=saslog;

proc sql;
select department, salary as salary label='Salary' format=dollari2.
from oralib.employee_payroll as p,
oralib.employee organization as o
where p.employee id=o0.employee id;
quit;

proc fedsql;
select o.department,
put{p.salary,dollari2.) as "Salary"
from oralib.employee_organization o, oralib.employee_payroll p
where p.employee id=o.employee id;
quit;
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Performing PROC SQL Tasks with FedSQL
FedSQL and DS2

Proc DS2;
Data oralib.employee output (overwrite=yes);
method run();
set l select A.employee d, A.salary
From oralib oye
where A.employee i
}s
output;
end;
enddata;
run;
quit;
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PROC SQL versus PROC FEDSQL

PROC SQL
Write queries or execute statements against SAS dataset or in a database

Combine functionality of DATA Step & multiple PROC steps in one call
Can only handle one database connection per query
Is not compliant with ANSI SQL syntax (...)
PROC FEDSQL
Faster performance
Ability to connect to multiple databases in one query
Increased security
Support for new data types
Compliance with ANSI SQL: 1999 core standards



Why (and When to) Use FedSQL

Greater Precision

*PROC SQL;

create table sales (prodid numeric,
custid numeric,
totals numeric format commas.,
country char(3e));

*Proc FEDSQL;

create table sales? (prodid double not null,
custid double not null,
totals double having format commasg.,
country char(3e));

Copyright © SAS Institute Inc. All rights reserved.




Why (and When to) Use FedSQL (or NOT)

Performance proc sql _method;

proc fedsqgl;

create table 3 as select zipcode.cbs, ZIPMIL.PONAME ZIPMIL.ALIAS CITY, ZIPCODE.CITY,
zipnil.obs2

from zipcode, zipmil

where ripoode STATENAME » ipmil . STATENAME;

quits

proc sql;

create table 2ipd as select zipcode.obs, ZIPMIL . PONAME ZIPMIL.ALIAS CITY, ZIPC
zipnil.obs2

from zipcode, 2ipmil

where xipcode STATENAME = 2ipnil STATENAME;

quit;

create table subd as
select *
from zipcode e
where exists(select * from zipmil d
where d.statename = e.statename);

sgxcrta
sqxfil
sqxsrc( WORK.ZIPCODE(alias = E) )

sqxsubqg
sgxsrc( WORK.ZIPMIL (alias = D) )

24 quit;

1" proc fedsql method;
NOTE: Writing HTML Body file: sashtml.htm
12 create table sub3 as select * from pcode e

1 where exists(select * from zipmil d

14 where d.statename = e.statename);

SeqScan with qual from WORK.WORK.ZIPCODE
SubPlan (EXISTS) in qual
SeqScan with qual from WORK.WORK.ZIPMIL
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Performing PROC SQL Tasks with FedSQL

Federated Queries

DEMONSTRATION:
SQL_Server, Oracle & DB2




PROC SQL

SQL Implementation

ANSI Standard 2

gar(

and Data

Types

and Information

Using DICTIONARIES

Multi-threaded for and

on the SAS Platform

Non-ANSI Standard

a

Does Executein CAS (SAS Viya)

Comparison Table

When Would | Use
or

Want to use ALL SAS enhancements
and functions?

Performance is satisfactory using
single-threaded processing?

Warking with SAS tabiesin
concatenated Libraries?

Want SAS session or table
information?

Want tocreate SAS macro variables
with aquery?

Want the SAS/ACCESS interface to
convert PROC SQL to native DEMS
saL?

Want to push as much processing as
possible into the DBMS?

Want towork with ANSI data types? ‘

Want enhanced DBMS table
information?

Need the performance of fully
multi-threaded processing?

Want toexecute SOL inside CAS?
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PROC FEDSQL

Vendor- ANSI SQL 3

-

ANSISQL 3

ANSI| Data Types

DBMS Table
Information Using DICTIONARIES

on the SAS
Platform

Very Non-ANSI SAS

Enhancements

in CAS (SAS Viya)




Running PROC FedSQL in SAS Viya

SAS® Studio Integration
Studio

SAS®
Enterprise
Guide

SAS 9.4M5+

SAS®
Enterprise
Miner

SAS Viya

SAS Viya 3.5

SAS 9.4M5+ cas J J ]



https://go.documentation.sas.com/?cdcId=pgmsascdc&cdcVersion=9.4_3.5&docsetId=allprodsproc&docsetTarget=p1o1v16by0iotvn10m0jzzv9i3y8.htm&locale=en#p12yuayeuqhbx7n1s636aw9vndh1

Running FedSQL Programs in CAS

How to Run FedSQL in CAS
e Using the FedSQL Procedure

* Using the fedsgl.execDirect action

Copyright © SAS Institute Inc. All rights reserved.
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Support FedSQL Statements

The following FedSQL statements are supported in CAS:
* CREATE TABLE, with the AS query expression

* DROP TABLE

 SELECT
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Supported Data Sources

fedSQL.execDirect action uses SAS Data Connectors



https://go.documentation.sas.com/?cdcId=pgmsascdc&cdcVersion=9.4_3.5&docsetId=casref&docsetTarget=n0wxsz0rzamws5n1ldbepubijenk.htm&docsetVersion=3.5&locale=en

Implicit & Explicit Pass-Through Support in CAS

Implicit Pass-Through

* Single-source, full-query implicit pass-through

* |son by default

e Performs automatically if the IP conditions are met

Explicit Pass-Through

* Connect to data source

* Send SQL statements directly to that data source

* Use data source specific syntax ey ——"———

from connection to caslibl
{ select i, rank{) over (order by j) rank from table_a ) oo,

connection to caslib2

( select distinct i, iif(k » ©.5, 1, @) as onoff from table_a ) ff

where oo.1 = ff.1 order by 1;
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FedSQL Federated Queries in CAS

FedSQL request against multiple data sources

Use two-part table name (caslib.table-name)
Caslibs must be previously assigned & reference a data connector
Tables are then loaded into CAS

celect ora.city, ora.state, ora.zip
from Oracle.table ora, mycas.table mycas, Teradata.table tera

where ora.zip = mycas.zip and mycas.zip = tera.zip;
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Example 1: Querying a DBMS Table

ost="cloud.example.com” ca

name="mynamse ",

word="mypw",
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Example 2: Explicitly Loading & Joining Tables in CAS

.

upplier.tbl” delimiter="
IATION

input S_SU NAME * ! NA NK ENT;
run; sql

supplier,

nation,




Example 3: Joining Tables from Multiple CAS Libraries

my pu

server',

DEMO




Conclusion
Use the Right Tool for the Job

Syntax, Performance, Output

* PROC FEDSQL does not do everyday tasks as well as PROC SQL

* FEDSQL is excellent at connecting to multiple different databases at once
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Resources for Learning More

Documentation

* Introduction to the FedSQL Language

e How to Perform Common PROC SQL Tasks in FedSQL
* PROC FedSQL and the ANSI Standard

Papers

* High-Performance Data Access with FedSQL and DS2

* Anything You Can Do | Can Do Better: PROC FEDSQL VS PROC SQL
* Working with PROC FEDSQL in SAS® 9.4

Copyright © SAS Institute Inc. All rights reserved.


https://go.documentation.sas.com/?cdcId=pgmsascdc&cdcVersion=9.4_3.5&docsetId=fedsqlref&docsetTarget=n1d4lwf3kaxaosn1qz71zq9mdtuy.htm&locale=en
https://go.documentation.sas.com/?cdcId=pgmsascdc&cdcVersion=9.4_3.5&docsetId=fedsqlref&docsetTarget=p1s0j24h3l9ycon169scvqtjsfoi.htm&locale=en
https://go.documentation.sas.com/?cdcId=pgmsascdc&cdcVersion=9.4_3.5&docsetId=fedsqlref&docsetTarget=p00dvpduqcxom7n1nzbu3tk7rdx1.htm&locale=en
https://support.sas.com/resources/papers/proceedings16/4342-2016.pdf
https://www.sas.com/content/dam/SAS/support/en/sas-global-forum-proceedings/2019/3734-2019.pdf
https://support.sas.com/resources/papers/proceedings15/3390-2015.pdf

Q&A

SaSsS.com

6Sas
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Explore Helpful Resources

View other user webinars that provide insights into using SAS products to make your job easier.
Learn from home — free for 30 days. Get software labs to practice and online support if needed.
Ask questions, get answers and share insights with SAS users.

An exclusive platform to collaborate, learn and share your expertise. Gain access to a diverse network to advance your career. Special
rewards and recognition exclusively for SAS users.

A plethora of videos on hundreds of topics, just for SAS users.
Get the latest SAS news plus tips, tricks and more.
Meet local SAS users, network and exchange ideas — virtually.

If you haven’t already done so, create your SAS Profile to access free training, SAS Support Communities, technical support, software
downloads, newsletters and more.

Copyright © SAS Institute Inc. All rights reserved.


https://www.sas.com/gms/redirect.jsp?detail=GMS133775_184325
https://www.sas.com/gms/redirect.jsp?detail=GMS133775_184326
https://www.sas.com/gms/redirect.jsp?detail=GMS133775_184327
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https://www.sas.com/gms/redirect.jsp?detail=GMS133775_184330
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