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With a background in computer systems management. SAS
Instructor Charu Shankar engages with logic, visuals, and
analogies to spark critical thinking.

A SAS Instructor since 200/, she curates and delivers
unique content via the SAS YouTube channel, SAS global
forum, SAS Ask the Expert Series, SAS Training Post Blog,
etc.

Charu loves to support users by teaching at conferences on
topics related to SAS, SQL, Efficiencies, PERL, Macros,
Python, Viya, etc.

When she’s not coding, Charu is A Yoga Instructor who
loves to explore Canadian trails with her husky Miko.

Copyright © SAS Institute Inc . All rights reserved.



Agenda

Nuts and Bolts

PROC SQL Join

Hpe
.

¢ PROC SQL Inline View

¢ PROC SQL Join with Implicit and Explicit Pass-Through

Handy Links

8

0sas

Copyright © SAS Institute Inc . All rights reserve d.



Nuts and Bolts
Why Join Anyway

Osas

Copyright © SAS Institute Inc. All rights reserved.



Merging SQL Vs. SAS Data Step

VISUAL SQL

Full Outer Join
Select * from tableA

Full outer Join
. tableB

On tableA.id=tableB.id;

Left Join

All rows from left table & Select * from tableA
matching rows from right table| eft Join tableB

‘) On tableA.id=tableB.id:

Right Join
All rows from right table & Select * from tableA
matching rows from left table Rjght Join tableB

() On tableA.id=tableB.id;

All rows from both tables

Copyright © SAS Institute Inc. All rights reserve d.

DATA STEP

Match Merge

Data tableC;

Merge tableA tableB;
By id;

Run;

Data Step Merge

Use IN=dataset option
Data tableD;

Merge tableA(in=INA) tableB;
By id;

If INA;

Run;

Data Step Merge

Data tableE;

Merge tableA tableB(in=INB);
By id;

If INB;

Run;

Osas



What happens during a Join?

2 phases

1.  The first phase determines the names of the tables referenced in the
FROM clause. An internal virtual table, known as a Cartesian product, is
created resulting in each row in the Tirst table being combined with each
row in the second table, and so forth. Due to its size, the Cartesian
product is managed by the SAS sortware.

2. The second phase of every join processes the WHERE clause, when
present.

Osas



Types of Joins in PROC SQL

Inner Join Returns matching rows in 2 tables
Quter Join Returns matches/non matches from 2 tables
Cartesian (Cross-Join )  Returns the Cartesian product of rows from the tables in

the join, all possible combination of rows are returned
Self Join (Reflexive Join) Join that joins a table back with itself

Natural Join JOIN operation that creates an implicit join clause based
on the common columns in the tables being joined.

Inline View SELECT statement in the FROM-clause of another
SELECT statement to create a temporary table that

could be referenced by the SELECT statement. Inline
views are utilized for writing complex SQL queries
without join and subqueries operations.

Subquery Inner Query that sits inside an Outer Query
Gsas
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Data Relationships & Cardinality

One-to-One

Fach row in one table is linked (or
related) to a single row in another table
using a “key” column.

One-to-Many

A C C
1 — 1
2 [~— 2
S— 3

A C C
1'<:1
5
\;

Fach row in one table is linked (or
related) to one, or more, rows in another
table using a “key” column.

Many-to-Many

|

N [~ |()

One, or more, rows in one table is linked
(or related) to one, or more, rows in
another table using a “key”

Ggsas



PROC SQL Joins

Inner, Outer

Osas
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SELECT Statement: Syntax Order Refresher

S0 SELECT object-item <, ...object-item>

FEW FROM from-list
WORKERS

GO

HOME
ON TIME

<WHERE sql-expression>
<GROUP BY object-item <, ... object-item >>
<HAVING sqgl-expression>
<ORDER BY order-by-item <DESC>
<, ..order-by-item>>;

- The WHERE clause specifies data that meets certain conditions.

- The GROUP BY clause groups data for
- The HAVING clause specifies groups t

pDrocessing.
nat meet certain conditions.

- The ORDER BY clause specifies an orc
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er for the data.
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SELECT Statement: Required Clauses

SELECT object-item <, ...object-item>
FROM from-list;

Here are two things that SQL always needs:
1. What do you want?

The SELECT clause specifies the columns and column order.
2. Where do you want it from?

The FROM clause specities the data sources.

You can query from 1to 256 tables.

0sas
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Joins and a Cartesian Product

Input Tables

AuthorlD
AuthorName

BookID

BookTitle
AuthorlD

1 2@3&3@



Joins and a Cartesian Product
PROC SQL Join Query - Syntax

PROC SQL;
SELECT *
FROM SAS.Authors,
SAS .Books (keep=BookID BookTitle
AuthorID) ;

QUIT,

: 3§®sas®
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Joins and a Cartesian Product

PROC SQL Join - Results

AuthordD | AuthorMama

Tricla Aanden:d
llson

VWilllam Banjamin

Jonas W Shanas

Michele M. Buriew

Art Carpenier

Goutam Chakraborty

Ron Cody

Laora 0. Ceksiche

Bamy de il

Cralg Dickstein

Paul Dorfman

Pater Snerhardt

Jane EE|I'I§E[

Liea Finge

Sunll K. Gupta

Angela Hall

Lauren Haworth

Dan Heath

Chrks Hamed ngear

Can Hamdereon

Phillp Halland

Mark Jordan

Vaien F. Kuhfeid

Klri Paul Lafler

AuthorBlo

AOC01
AOC01
AOC01
AOC01
AOC01
AOC01
AOC01
ALCA01
ALCA01
AL
AR
AR
AR
ARG
ARG
ADCEA01
AOC01
AOC01
AOC01
AOC01
AOC01
AOC01
AOC01
AOC01

Bc-okID

Bulding
Buliding
Buliding
Buliding
Bulding
Bulding
Bulding
Bulding
Buliding
Buliding
Buliding
Bulding
Bulding
Sulding
Sulding
Sulding
Sulding
Bulding
Bulding
Buliding
Buliding
Buliding
Buliding
Buliding
Buliding

SUEIM2EE
SUEIM2EE
SUEIM2EE
SUEIM2EE
SUEIM2EE
SUEIM2EE
SUEIM2EE
SUEIM2EE
SLEIr2EE
SLEIr2EE
SLEIF2EE
SLEIr2EE
SLEIr2EE
SLEIr2EE
SLEIM2EE
SLEIM2EE
SLEIr2EE
SUEIM2EE
SUEIM2EE
SUEIM2EE
SUEIM2EE
SUEIM2EE
SUEIM2EE
SUEIM2EE
SUEIM2EE

nieligancs Using SAS
nieligancs Using SAS
nieligancs Using SAS
nieligancs Using SAS
nieligancs Using SAS
nieligancs Using SAS
nieligancs Using SAS
nieligancs Using SAS
nteligancs Using SAS
nteligancs Using SAS
nieligancs Using SAS
niglipencs Using SAS
niglipencs Using SAS
nigdipencs Usng SAS
nislipencs Using SAS
nislipencs Using SAS
nislipencs Using SAS
nieligancs Using SAS
nieligancs Using SAS
nieligancs Using SAS
nieligancs Using SAS
nieligancs Using SAS
nieligancs Using SAS
nieligancs Using SAS
nieligancs Using SAS

Coment Devalopment ExXamples
Coment Devalopment ExXamples
Coment Devalopment ExXamples
Coment Devalopment ExXamples
Coment Devalopment ExXamples
Coment Devalopment ExXamples
Coment Devalopment ExXamples
Coment Devalopment ExXamples
Coment Devalopment Examples
Coment Devalopment Examples
Coment Devalopment Examples
Coment Devalopment Examples
Coment Devalopment Examples
Coment Devalopment Examples
Coment Devalopment Examples
Coment Devalopment Examples
Coment Devalopment Examples
Coment Devalopment Examples
Coment Devalopment Examples
Coment Devalopment Examples
Coment Devalopment ExXamples
Coment Devalopment ExXamples
Coment Devalopment ExXamples
Coment Devalopment ExXamples
Coment Devalopment ExXamples

Non Matching

Author |d

AuthorD

A0

AOC
AOC
AOC
AOC
AOC
AOC
A00A
A00A
A00A
A0
A0
A0
A0
A0
A0
AOC
AOC
AOC
AOC
AOC
AOC
AOC
AOC

Exponential
# of rows

-

%@@sas@



Debugging SQL Processing _METHOD

88  PROC sQL method;
al SELECT *
82 FROM SAS.Authors,

83 SAS.Books (keep=BookID BookTitle AuthorID);

NOTE: The execution of this query involves performing one or more Cartesian product joins that can not be optimized.
MOTE: SQL execution methods chosen are:

sgxslct
sgxjsl CODES |DESCRIPTION
sgxsrc( SAS.AUTHORS ) Sgxcrta  Create table as Select
sgxsrc( SAS.BOOKS ) Saxslet Select
84  QUIT; g

Sgxjsl Step loop join (Cartesian)

Sgxjm Merge join

Sgxjndx  Index join

Sgxjhsh  Hash join

Sgxsort  Sort

Sqgxsrc Source rows from table

Sqaxfil Filter rows

Sgxsumg Summary stats with GROUP BY
Sgxsumn Summary stats with no GROUP BY

Copyright © SAS Institute Inc. All rights reserved. 1§



Debugging SQL Processing _TREE X

MOTE: The execution of this guery involves performing one or more Cartesian product joins that can not be optimized.
Tree as planned.
/-SYM-V-{Authors.AuthorId:1 flag=06082001)

“-TABL[SAS].Books opt="keep=BookID BookTitle AuthorID®

/-0BJ----|
| | --S¥YM-V-{Authors.Authorlame:2 flag=000600081)
| | --S¥YM-V-({Authors.AuthorBio:3 flag=00000001)
| | --SYM-V-(Books.BookID:1 flag=08000001)
| | --SYM-V-(Books.BookTitle:2 flag=086000001)
| YW-5SYM-V-(Books.AuthorID:3 flag=06000081)
/-10IN---|
| | /-SYM-V-(Authors.AuthorId:1 flag=06040001)
| | /-0B]----|
| | | | --SYM-V-{Authors.Authorlame:2 flag=00040881)
| | | Y -SYM-V-(Authors.AuthorBio:3 flag=08040808081)
| | /-SRC----]|
| | | W-TABL[SAS].Authors opt=""
| \-FROM- - - |
| | /-SYM-V-(Books.BookID:1 flag=000840001)
| | /-0B]----|
| | | | --SYM-V- (Books.BookTitle:2 flag=00040001)
| | | \-SYM-V- (Books.AuthorID:3 flag=0008420801)
| \-SRC----]
|
|

- -SSEL---

Copyright © SAS Institute Inc. All rights reserved.
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Conventional Joins with 2 Tables and a Where Clause
PROC SQL Inner Join - Concepts

A conventional join of 2 or
more tables, uses a WHERE- or
HAVING-clause to produce a
result set of “matched” rows. The
Authors and Books table are
joined together using the “key”
AuthorlD.

authors
o | o [ [ o o | [ o | o |
] ]
:l o | - :l N | .
- - - - - -
- — | - 1 - -
L_] === -ﬂd 1 L_] == | == -ﬂd

Authorld AuthorName Bookid BookTitle AuthorID

S008 Susan Slaughter S00801 The Little SAS Book: A Primer, Fifth Edition S008

Copyright © SAS Institute Inc. All rights reserve d. \)




Conventional Joins with 2 Tables and a Where Clause
PROC SQL Inner Join - Syntax

PROC SOQIL; PROC SQL;
% SELECT *
SELECT FROM +1
FFROM SAS.Authors INNER JOIN
t2
INNER JOIN ) ON tl.key=t2.key;
SAS .Books (keep=BookID BookTitle QUIT;

AuthorID)

ON Authors.AuthorID = Books.AuthorlID;
QUIT,;

\@uthorlD ina

WHERE-clause. When
the value of AuthorlD

Is equal in both tables,
the rows are combined
ogether.

Ggsas



Locate Key Columns For Joins

How did | know what key columns the 2 tables Authors & Books in common?

?

o
/ Column Name Member Name Column Type Column Length
¥ Authorld AUTHORS char 8
. AuthorlD BOOKS char :

0sas
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Locate Common Columns For Joins

proc sql;

describe table dictionary.columns;

NOTE: SQL table DICTIONARY.COLUMNS was created like:
create table DICTIONARY.COLUMNS
(
libname char (8) label='Library Name',
memname char (32) label="'Member Name',
memtype char (8) label='Member Type',
name char (32) label='Column Name',
type char (4) label="'Column Type',
length num label='Column Length',
npos num label='Column Position',
varnum num label='Column Number in Table',
label char (256) label='Column Label',
format char(49) label='Column Format',
informat char(49) label='Column Informat',
idxusage char(9) label='Column Index Type',
sortedby num label='Order 1n Key Sequence',
xtype char(12) label="'Extended Type',
notnull char(3) label='Not NULL?',
precision num label='Precision',
scale num label='Scale',
transcode char (3) label='Transcoded?'

) ;

Copyright © SAS Institute Inc. All rights reserved.

Know your dictionary table
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Locate Common Columns For Joins

How can | search without hard coding?

proc sql;

where libname ='SAS'
group by upcase (name)
having count (upcase(name)) > 1

order by upcase (name) ;

quit;

select name, memname, type, length from dictionary.columns

Column Name Member Name Column Type

Authorld AUTHORS char
AuthorlD BOOKS char

Column Length

Osas



Conventional Joins with 2 Tables and a Where Clause

PROC SQL Inner Join - Syntax

PROC SQL;
SELECT *
FROM SAS.Authors
INNER JOIN
SAS .Books (keep=BookID BookTitle
AuthorID)

ON Authors.AuthorID = Books.AuthorlID;
QUIT,;

\@uthorlD ina

WHERE-clause. When
the value of AuthorlD

Is equal in both tables,
the rows are combined
ogether.

Copyright © SAS Institute Inc. All rights reserved.
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Conventional Joins with 2 Tables and a Where Clause

ADO1
Al
3003
8003

Co01
C001
CCo1
c003
C003
C003
003

 Micneie 1 Burew
Michele M. Surew
| Mineie M Surew
| Miznheis M4 Bunew

An Carpenter

:MCW

An Canpenter

' Ron Cody
' Ron Coay

Ron Coay

 Ron Cody

Ron CoQy

| AD0101
| ADO102 |
| 500302 |
500303
| 500302
| L00201
| C00101
| C00102
| C00103

?_aooomuo

| Output Daivery System’ Tne Sasis and Beycas

| Carpaniers Compiats Guide 10 he SASD REFORT Srocedure
 Carpeniars Guioe 10 INNovative SASS Tachniques

 Carpanters Compiet Guioe 1o e SAS® Macre Language, Tnird Eator

| Biostasescs by Sxample Usng SASD Swalo

7 | An niroouction 10 SASS Univensty Eaition

' Test Scoring and Analysls Using SAS®

| Cody's Cotection of Popuar SAS® Programeming Tasks

PROC SQL Inner Join - Results

Sulising Busingss Inteligenca Using SAS: Content Develcpment Examples
AN NIroducuon 1 SAS Visual Analytcs: How 10 Expiora Numbars, Desion Reports. and Gam ingignt intd Your D3
SAS® Macro Frogramyming Mace Easy, Trird Saion

Combining 3nd Meafying SASS Data Sets: Exampies, Second Sdion

Cody's Data Cieaning Techniques UsIng SASS, Thirg Eamon

AuthorlD column is

Copyright © SAS Institute Inc. All rights reserved.

displayed twice in the
results - once from the
Authors table and a
second time from the
Books table.



Conventional Joins with 3 Tables and a Where Clause

Joins with 3 tables - Concepts

A join with 3 tables adheres to the
same rules as a 2-table join. Each
table needs to be listed in the FROM
clause with the appropriate
subsetting (or matching) restrictions
specified in a WHERE clause.

Osas
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Conventional Joins with 3 Tables and a Where Clause
Joins with 3 tables - Syntax

PROC SQL;
SELECT A.AuthorID, AuthorName, B.BookID, BookTitle, PurchaseDate
FROM SAS.Authors (drop=AuthorBio) AS A

INNER JOIN
SAS .Books (keep=BookID BookTitle AuthorID) AS B
ON A.AuthorID = B.AuthorID

INNER JOIN
SAS.Customersl AS C
ON B.BookID = C.BookID;

Osas
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Conventional Joins with 3 Tables and a Where Clause

Joins with 3 tables — Results

AuthorlD  AuthorName BooklD
ADO1 Tricia Aanderud ADO102
BOO3 Michele M. Burlew  B00304
BOO3 Michele M. Burlew  L00201
CO001 Art Carpenter C00103
C003 Ron Cody C00309
C003 Ron Cody C00309
C003 Ron Cody C00309

BookTitle

An Introduction to SAS Visual Analytics: How to Explore Numbers, Design Reports, and Gain Insight into Your
Data

SAS®E Macro Programming Made Easy, Third Edition

Qutput Delivery System: The Basics and Beyond

Carpenter's Complete Guide to the SAS® Macro Language, Third Edition
Cody's Data Cleaning Technigques Using SAS®, Third Edition

Cody's Data Cleaning Techniques Using SAS®, Third Edition

Cody's Data Cleaning Techniques Using SAS®, Third Edition

PurchaseDate
05/11/2017

02/28/2015
11/03/2015
02/28/2015
04/18/2017
03/27/2016
11/03/2015

Copyright © SAS Institute Inc. All rights reserved.
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Outer Joins

matching rows are selected along with
the unmatched rows from one, both or
all tables. sometimes referred to as an
asymmetric (or unconventional) join. Its
basic purpose is to select the matching
rows from all tables, and to capture the
rows without a match row from all tables.

Full
Left Right

This type of join construct serves a significant
purpose when working with tables of data and is
referred to as an outer join construct.

Osas
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Left Outer Joins

Lett Outer Join - Concepts

a left outer join is constructed
to select the “matched”
AuthorlIDs from both the
Authors and Books tables, plus
all the “unmatched” rows from
the Authors table.

Authors
o | o [ o | o | | o | o [ o | o | |

Ggsas
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Left Outer Joins

Lett Outer Join - Syntax

PROC SOQL;
SELECT Authors.AuthorID, BookTitle, HardcoverPrice
format=Dollar8.2
FROM SAS.Authors
LEFT JOIN
SAS .Books
ON Authors.AuthorID = Books.AuthorID;
QUIT,;

§sas



Left Outer Joins

Left Outer Join — Results

AuthoriD BookTitle HardcoverPrice
AOO1 Building Business Intelligence Using SAS: Content Development Examples $63.95
AOD1 An Introduction to SAS Visual Analytics: How fo Explore Numbers, Design Reports, and Gain Insight into Your Data $49.95
AD02

BOO1

B0OO2 |
B003 Qutput Delivery System: The Basics and Beyond M $39.98

The result contains all rows matching the
rows from the left table (Authors) that did
not match any row in the right (Books)
table. Essentially any “unmatched” rows
from the left table are preserved and
displayed as they appear in the table itself.

Ggsas
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Right Outer Joins

Right Outer Join - Concepts

An example of a right
outer join to identify

and match AuthorlDs
from the Authors and
Books tables

Authors Books

UUOO0000

UUO0000

0sas
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Right Outer Joins

Right Outer Join - Syntax

PROC SOL;
SELECT Authors.AuthorID, BookTitle, HardcoverPrice
format=Dollar8.2
FROM SAS.Authors
RIGHT JOIN
SAS .Books
ON Authors.AuthorID = Books.AuthorID;
QUIT,;

Ggsas



Right Outer Joins

Right Outer Join - Results

AuthorlD BookTitle HardcoverPrice
AO001 Building Business Intelligence Using SAS: Content Development Examples $63.95
AO001 An Introduction to SAS Visual Analytics: How to Explore Numbers, Design Reports, and Gain Insight into Your Data $49 .95
BO03 Output Delivery System: The Basics and Beyond $39.98
BO03 SAS® Hash Object Programming Made Easy $290.95
BOO3 SAS® Macro Programming Made Easy, Third Edition $59.95
BOO3 Combining and Modifying SAS® Data Sets: Examples, Second Edition $48.95
C001 Carpenter's Complete Guide to the SAS® Macro Language, Third Edition $74.95
NN T armantar'es T amnlata Caoadn tn the CACHE DEDNDT Droanadiirs Tt7A QF

The result contains all rows for which
the SQL expression, referenced in the
ON clause, matches the rows from the
right table (Books) that did not match
any row in the left (Authors) table.

Osas
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Full Outer Joins

Full Outer Join - Concepts

A tull outer join essentially represents the
result of a left outer join and a right outer
join. The result of a full outer join can be
sizeable because it contains all “matches”
and “non matches” from both the left and
right table.

Authors
o | o [ o | o | |

1
'

Inn

Copyright © SAS Institute Inc. All rights reserve d.

A full outer join query is
constructed that selects
columns from the
Authors and Books
tables.

Books

Osas



Full Outer Joins

Full Outer Join - Syntax

PROC SOQL;
SELECT Authors.AuthorID, BookTitle, HardcoverPrice
format=Dollar8.2
FROM SAS.Authors
FULL JOIN

SAS .Books

ON Authors.AuthorID = Books.AuthorID;
QUIT,;

Ggsas
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Full Outer Joins

Full Outer Join - Results

AuthoriD BookTitle

AOO1
AO01
A002
BOO1
BO02
BO03
BOO3
BO03

Building Business Intelligence Using SAS: Content Development Examples

An Introduction to SAS Visual Analytics: How to Explore Numbers, Design Reports, and Gain Insight into Your Data

Output Delivery System: The Basics and Bey
SAS®E Hash Object Programming Made Easy
SAS® Macro Programming Made Easy, Third Edit

Copyright © SAS Institute Inc. All rights reserv

ed.

The result contains all rows that
satisty the SQL expression,
referenced in the ON clause, by
matching the rows from the right
table (Books) that did not match

HardcoverPrice

$63.95
$49 95

$39.98
$29.95
$59.95

any row in the left (Authors) table.

Osas



Full Outer Joins

Full Outer Join - Results

AuthoriD BookTitle

AOO1
AO01
A002
BOO1
BO02
BO03
BOO3
BO03

Building Business Intelligence Using SAS: Content Development Examples

An Introduction to SAS Visual Analytics: How to Explore Numbers, Design Reports, and Gain Insight into Your Data

Output Delivery System: The Basics and Bey
SAS®E Hash Object Programming Made Easy
SAS® Macro Programming Made Easy, Third Edit

Copyright © SAS Institute Inc. All rights reserv

ed.

The result contains all rows that
satisty the SQL expression,
referenced in the ON clause, by
matching the rows from the right
table (Books) that did not match

HardcoverPrice

$63.95
$49 95

$39.98
$29.95
$59.95

any row in the left (Authors) table.

Osas



DEMO : Inner and Outer Joins

0sas
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PROC SQL Implicit & Explicit Pass
Through

Osas
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Implicit versus Explicit Pass-Through

-----------------------------------------

Explicit Pass-
Through

Use native database SQL
to process the data
directly in the database.

Implicit Pass-
Through

SAS will attempt to

convert SAS SQL to

native database SQL

wherever possible.

’—-----------------‘
’—-----------------‘
N o e e S S S S B S SN SN SN N SN BN BN SN SN SN N S B SN BN BN SN N S B S e

——————————————————————————————————————————————————————————————————————————————————

Implicit passthrough tries to hand off as much
processing (including joins, aggregations etc) as it
can to the database to limit the amount of

movement of data to and from the database.
Function, formats are better handled by SAS Osas

Explicit Passthrough optimizes operations
because everything is processed in
database



Implicit versus Explicit Pass-Through

Implicit Pass through Explicit Pass through
proc SQL; proc sql;
select * connect to Oracle as db

from db.countries
INNER JOIN
db.cust5000
ON country=alpha?
where countryname 1like

1o o0
od

quit;

(path="//server.demo.sas.com:1521/0ORCL"

user=student password="MetadatalO");
using db;
select *
from connection to db
(select *

from etdp.countries o
inner joln
etdp.cust5000 c
on country=alpha?
where countryname 1like

1o o 1
od

disconnect from db;
quit;

connect

6sas
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Introduction to SAS/ACCESS

= oA Client — SAS Server
0000 DBMS
0000
—
= —
Implicit

Pass-Through

Explicit
Pass-Through

Osas
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Implicit Pass-Through

SAS Client SAS Server

0000 DBMS
0000

Osas
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Implicit Pass Through

SAS Client

S15000
3
2 som
:
H
ss000 H HH
nnnnn —‘ H rﬂ m} Hﬂ m Ll
R Y By LGB By
“\\ 151 ars

Custamer Country

Copyright © SAS Institute Inc. All rights reserved.

SAS Server
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é

DBMS
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Explicit Pass-Through

SAS Server

0000
0000
SAS Client DBMS

==

SAS/ACCESS
Interface

Osas




Explicit Pass Through - Return Trip

SAS Server

o
o
SAS Client DBMS

E .
%%%%%%%%%%%%%%%%%%%%%%%%%%
wwww

=n)

i
L

g
<

Explicit
Pass-Through Osas

Copyright © SAS Institute Inc. All rights reserved.



Implicit Pass-Through Transparency

SAS Client SAS Server

. e -
0000
—
c—
—

«» How much
processing was

passed to the

Implicit \data base?
Pass-Through > SQL

Copyright © SAS Institute Inc. All rights reserved.
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Insight Into Operation of the SAS Access Libname Engine
DBMS_SELECT & SASTRACE SYSTEM OPTIONS

OPTIONS DEBUG=DBMS_SELECT SASTRACE=OFF | ',,,d"
SASTRACELOC=stdout | SASLOG | FILE 'path-and-file-name’
NOSTSUFFIX;

options sastrace=',,,d' sastracelog=saslog nostsuffix;

Osas
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Query Processed on the Database - Implicit Pass Through

80 options debug=dbms sastrace=',,,d sastraceloc=saslog nostsuffix';
81 proc SQL;

82 create table sastable as

83 select *

84 from db.countries

85 INNER JOIN

86 db.cust5000

87 ON country=alpha?

88 where countryname like '%a'
89 ;

ORACLE: SELECT * FROM ETDP.COUNTRIES

ORACLE 510: Prepared: on connection 0
SELECT * FROM ETDP.COUNTRIES

ORACLE: SELECT * FROM ETDP.CUST5000

ORACLE 511: Prepared: on connection 0
SELECT * FROM ETDP.CUST5000

ORACLE: select TXT 1."COUNTRYNAME", TXT 1."ALPHA2", TXT 1."ALPHA3", TXT 1."UNCODE", TXT 2."CUSTOMER ID", TXT 2."CUSTOMER TYPE ID",

TXT 2."CUSTOMER NAME", TXT 2."CUSTOMER ADDRESS", TXT 2."CITY NAME", TXT 2."CUSTOMER STATE", TXT 2."POSTAL CODE", TXT 2."COUNTRY",

TXT 2."GENDER", TXT 2."CUSTOMER AGE", TXT 2."BIRTH DATE", TXT 2."FIRST PURCHASE DATE", TXT 2."LAST PURCHASE DATE" from
ETDP.COUNTRIES TXT 1 inner join ETDP.CUST5000 TXT 2 on TXT 2."COUNTRY" = TXT 1."ALPHA2" where TXT 1."COUNTRYNAME" like

ORACLE 512: Prepared: on connection 0

1ot
od

select TXT 1."COUNTRYNAME", TXT 1."ALPHAZ", TXT 1."ALPHA3", TXT 1."UNCODE", TXT 2."CUSTOMER ID", TXT 2."CUSTOMER TYPE ID",
TXT 2."CUSTOMER NAME", TXT 2."CUSTOMER ADDRESS", TXT 2."CITY NAME", TXT 2."CUSTOMER STATE", TXT 2."POSTAL CODE", TXT 2."COUNTRY",

TXT 2."GENDER", TXT 2."CUSTOMER AGE", TXT 2."BIRTH DATE", TXT 2."FIRST PURCHASE DATE", TXT 2."LAST PURCHASE DATE" from
ETDP.COUNTRIES TXT 1 inner join ETDP.CUST5000 TXT 2 on TXT 2."COUNTRY" = TXT 1."ALPHA2" where TXT 1."COUNTRYNAME" like

DEBUG: SOL Implicit Passthru stmt has been prepared successfully.

DEBUG: SOL Implicit Passthru stmt used for fetching data.
ACCESS ENGINE: SQL statement was passed to the DBMS for fetching data.

Copyright © SAS Institute Inc. All rights reserved.
NOTE: Table WORK.SASTABLE created, with 2364 rows and 17 columns.

1o 1
oad

Osas



HANDY LINKS

Top 10 SQL tricks in SAS
Shankar, Charu A database Protfessional’s best friend

Tactics for Pushing SQL to the Relational Databases

« Understanding the SQL Pass-Through Available in PROC SQL

Ask the Expert: Shankar, Charu: Top 5 Handy PROC SQL Tips

Ask the Expert: Shankar, Charu: How Many Ways Can You Join SAS® Tables?

- Ask the Expert: Shankar, Charu: Why Choose Between SAS® DATA Step and PROC SQL
When You Can Have Both?

Ask the Expert: Shankar, Charu: Baking With Arrays Versus Cooking With Hash: In-Memory
Lookup Techniques

« Johnson, Misty(2015)Just Passing Through..Or are you:Determine when SQL Pass-Through
occurs to optimize your queries

Lafler, Kirk & Shankar, Charu(201/) One-to-one One-to-many and Many-to-many Joins Using
PROC SQL, Proceedings of the 201/ Western Users of SAS Software(WUSS) Conference

0sas

Copyright © SAS Institute Inc. All rights reserved.


https://support.sas.com/resources/papers/proceedings14/1561-2014.pdf
https://blogs.sas.com/content/sastraining/2013/02/04/a-database-professionals-best-friend-2/
https://support.sas.com/resources/papers/TacticsForPushingSQLtoRelationalDatabases.pdf
https://go.documentation.sas.com/doc/en/pgmsascdc/9.4_3.5/spdsug/n095mdd1wof6ogn1neyglan77ghc.htm
https://www.sas.com/en_us/webinars/handy-proc-sql-tips.html
https://www.sas.com/en_us/webinars/join-sas-tables.html
https://www.sas.com/en_us/webinars/data-step-and-proc-sql.html
https://www.sas.com/en_us/webinars/data-step-and-proc-sql.html
https://www.sas.com/en_us/webinars/baking-with-arrays.html
https://www.sas.com/en_us/webinars/baking-with-arrays.html
https://www.mwsug.org/proceedings/2015/BB/MWSUG-2015-BB-03.pdf
https://www.mwsug.org/proceedings/2015/BB/MWSUG-2015-BB-03.pdf
https://www.scsug.org/wp-content/uploads/2017/10/One-to-one-One-to-many-and-Many-to-many-Joins-Using-PROC-SQL-SCSUG-2017.pdf
https://www.scsug.org/wp-content/uploads/2017/10/One-to-one-One-to-many-and-Many-to-many-Joins-Using-PROC-SQL-SCSUG-2017.pdf

Thank you
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