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What1s DS27 A New Programming Language in SAS

1 DS2 Is a new object oriented programming language introduced in SAS 9.4 that functions
within a procedure (PROC).

It Is Included with Base SAS so you can use It In SAS programming environments like SAS
Enterprise Guide and SAS Studio.

1 DS2 is not necessarily meant to be a replacement for the Data Step, so don't think that you
have to convert all your existing programs to DS2.

J However, DS2 does have advantages In certain areas. additional data types, ANSI SQL
types, programming structure elements, and user defined methods and packages.
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Proc DS2 What You Need to Know

An Updated Data Step

-proc ds2;
_ data cars avg mpg / overwrite=yes;
Declare global variables o =
after the Data Step dcl double avg mpg;

1 New supported data types that —
follow most ANSI standards. This e b2 program WD, AN LE
includes VARCHAR. INTEGER. iy Oy

end:
FLOAT, BINARY, and other |
DATETIME data types. mplit loop of the Deta step TR s
Set ata.cars.
J RUN/INIT/TERM are automatic _ &va_mpg = (MPG_City+MPG_Highway)/2;
system methods run for every |
DSZ prOgram Runs or[l)cseza;rtggr:rl:]d of the method term():
put ‘D52 end';
J Executable code must be In a end;
methOd' enddata:;
ran;

quit;
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Proc DSZ

User Defined Methods

J Users can create their own
methods to keep their program
organized between calculations
and processes.

J User defined methods must be
called In order to execute.

J User defined methods can be
defined within a reusable user
defined package (class).

SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS Institute Inc.

What You Need to Know

-proc ds2;

data employees full / overwrite=yes;
dcl char(32) firsn_name:
dcl char(32) last name;

Method get_first

created with method get first(char(32) full name) returns char;
parameter and return = =
type return scan(full name, 1, " ')
end;
R method get last(char(32) full name) returns char;
contains return scan(full name, 2, ' '):
function/calculation 3 =
end;

method run():;
set work.employees;
first name = get first(name);
last name = get last(name);
end;

Notice no INIT or

TERM methods. They

are not necessary to

Include, but they still enddata:
run every program.

run;
qait;
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Proc DS2 What You Need to Know

-lproc ds2;

Thr web Visitors | e '
ead web_Visitors s thread web wvisitors t / overwrite=yes:

created

Parallel Processing with Threads

dcl double minutes:

d Even though it still uses the del int Threadio;
Implicit loop when processing a thod run();
data step, DS2 can spread that e e o dataevisitors;
process out across multiple forthe threac count+l; |
end:;
threads.
_ Thread inform_ation IS mE;ii:a;zz [::lireadid :
J Threads can be useful If you ouipdiohe B9 Tn the erm put ThreadNo= Counte;
have a bottleneck at the CPU cnoneead;
processing level. b
Flproc ds2;
Instance of 'th'is declared data thread web visitors / overwrite=yes;
with the web_visitors thread dcl thread web visitors t th;

and then executed with 2 method run():

get from th threads=2:;
end:;

threads In the set statement

Business Case
User Defined DS2 Package

Log displays how many
rows processed through
each thread
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Business Problem

Warranty Refund Calculation

If you’'ve owned a product for 30 days or less then you
can return it for a full refund of the purchase price.

From 31 to 365 days, you can return it but your refund
amount will be the purchase price less $10.00 times
the number of days you’ve owned it or SO, whichever
IS higher.

After 365 days you receive no refund.




Builld a reusable
module to be
called many
times by other
programmers,
encapsulates the
particulars of the
warranty, and
allows the
flexibility to make
changes to the
assumptions.

Requirements

\/ Define a package called and save it permanently for later use.

\/ Include a set of warranty properties:

* Daily Rate — daily dollar amount subtracted from original purchase price

* Min Days — number of days since purchase up to which a full refund can be granted
* Max Days — number of days since purchase after which zero refund is granted
 Return Date — date product is returned for refund

\/ When the warranty package is instantiated, automatically set default values for the properties:

e Daily Rate = $10.00
* Min Days =30

* Max Days = 365
 Return Date = today

\/ Allow programmers to override the default property values, as required.

Include a refund method that accepts the purchase price and date purchased and returns the number of
days elapsed since purchase and the refund amount.




DS2 Package

libname example 'C:%\Projects\Zencos‘\bloghds2':;

A method with the same
name as the package is a
constructor. The warranty

method Is the warranty
package constructor.

The refund method
encapsulates the refund
calculation business rule

Deflne

A DS2 user defined package Is saved as encrypted text within a SAS data set. Save the package

Slproc ds2;

permanently by using a SAS libname as the first level of the package name.

nackage example.warranty / overwrite=yes;
dcl double dailvyEate;
dcl double minDays:
dcl double maxDavs;
dcl double returnDate;

warranty() :

.dailyRate=10.00;
minDays=30;
maxlDays=365;
.returnDate=today() ;

warranty (double dailyERate,

.dailyRate=dailyRate;
minDays=minDays;
maxDays=maxDays;
.returnDate=returnbDate;

warranty (double dailyERate,

.dailyRate=dailvyERate;
minDays=30;
ImaxDays=365;
.returnDate=returnbDate;

method refund(double purchasePrice, double datePurchased, in out double days, in out double refundAmt);
day=s=this.returnDate-datePurchased:;

if days <= thi=s.minDays then

refundimt=purchasePrice;
else if days » this.maxDays then /* no refund *#/

refundamtc=0;
elze
refundimt=max (0, purchasePrice- (thi=s.dailyRate*days)):

endpackage;

rTn;
qait:

The warranty package properties dailyRate, minDays, maxDays, and returnDate are declared as variables
global to the package. Within the methods you'll notice that these package global variables are identified
using “this.” to distinguish them from any possible local method variables of the same name

Properties

Constructors

DS2 allows method overloading. Note that there are three definitions of the
warranty method. The first takes no arguments and is the default constructor. It
will assign the package properties default values upon instantiation. The other two
warranty method definitions provide options for instantiating the warranty package
with user-defined values for dailyRate, minDays, maxDays, and returnDate.

double minDay=s, double maxDays, double returnDate);

doukle returnDate) :

DS2 allows you to pass arguments to methods by value
or by reference. Use the “Iin_out” keyword to indicate by
reference. The number of days elapsed since purchase

and the refund amount are to be returned to the calling
DATA step, so those arguments are designated as
“In_out”.

J# full refund #*/

Method

/* reduced refunded amount */




DS2 Package

[ VIEWTABLE: Example.Products o || & || 23|
Froduct_Type | Brand_of Product Model NMumber date_of_purchase purchase_price P
1 Air conditioners (centr Amana APG153009041 03/25/2015 $E.E-‘24.{]'{]E|
2 Air conditioners (centr Amana ASX1402417 070772015 $9.995.00
3 Air conditioners (centr Amana ASX140301 03/14/2015 $4.697.00
4 Air conditioners (centr Amana ASX140361 0711372015 $9.100.00
5 Air conditioners (centr Amana ASX140421AB  MBVC2000AA-TAB 06/14/2015 $3.752.00
B Air conditioners (centr Amana ASX14061 and CAPF3636B6F 09/14/2015 $4.000.00
7 Air conditioners (centr Amana ASXC/CAPF 0&/08/2015 $6.000.00
8 Air conditioners (centr Amana ASXC16024 11/05/2015 $7.000.00
9 Air conditioners (centr Amana ASXC160241B 1170772015 $6.390.00
10 Air conditioners (centr Amana ASXC160241BB 0870872015 $6.000.00
11 Air conditioners (centr Amana ASXC16036 11/10/2015 $10.147.00
12 Air conditioners (centr Amana ASXC160361 06/24/2015 $3.517.00
13 Air conditioners (centr Amana ASXC160361B 08/1272015 $9.249.00
14 Air conditioners (centr Amana ASXC1603616B" 0&/26/2015 $9.200.00
15 Air conditioners (centr Amana ASXC160481 09/0772015 $12.295.00
16 ...?frcnidw[?? ﬁnh '___.wrm AE}{EH{}E’M - *_.“H . hﬂﬂfﬁﬂﬂﬂﬁ oresw e %5{}{}%—\5

« Use Proc DS2 to creates the data
set work.refunds.

 The warranty package default
constructor is used to instantiate
the object w.

 Two new variables, refund and
elapsedDays, are declared globally
so that they can be included as
columns in work.refunds.

* For each row in example.products,

the refund method is called. It

computes refund and elapsedDays

using the purchase price anc
date_of purchase.

* Records are implicitly output to
work.refunds.

Refund and
elapsedDays are

computed for each
data set row.

use

use the default
constructor to create
W as an instance of
the warranty package

Reference the library

where the warranty
package Is stored

Create global instances of
the refund and
elapsedDays variables.
They are output to
work.refunds.

libname example 'C:\Projects\Zencos\blog\ds2"';

Slproc ds2;

“ldata work.refunds / overwrite=yes;

Aol package example.warranty wi):

Convert SAS
date to
double type.

dcl double refund having format deollarZ0.Z;
dcl double elap=sedDavs:

method ran()
zet example.products;
w.refund (purchase price,to double (date of purchase),elapsedDays,refund);

end;
ran:

Use the refund method
to compute
elapsedDays and

gquit;

refund using the
purchase price and

date_of purchase.

[ VIEWTABLE: Work Refunds

elapsedDays Product_Type Brand_of_Product Model_MNumber date_of_purchase | purchase_price -

$2.067.00 294 £ conditioners (centr Amana APG153009041 03/25/2015 $ﬁ.524.{}{}E|
$7.053.00 190 A r conditioners (centr Amana ASX140241 07/07/2015 $9.998.00
$0.00 305 Arconditioners (centr Amana ASX140301 031442015 %4 697.00
$6.245.00 184 A rconditioners (centr Amana ASX140361 0713/2015 $9.100.00
$450.50 213 A rconditioners (centr Amana ASX140421AB | MBVC2000AA-1AB 06/14/2015 $3.752.00
$2.124 50 121 Ar conditioners (centr Amana ASX14061 and CAPF3636B6F 09/14/2015 $4.000.00
$3551.00 158 Arconditioners (centr Amana ASXCICAPF 08/08/2015 $6.,000.00
$5.93050 63 A rconditioners (centr Amana ASXC16024 11/05/2015 $7.000.00
$5.35150 67 Arconditioners (centr Amana ASXC160241B 11/07/2015 $6,390.00
$5.551.00 158 Ar conditioners (centr Amana ASXC160241BB 06/06/2015 $6.000.00
$9.155.00 64 A rconditioners (centr Amana ASXC16036 110/2015 $10147.00
$67050 203 Arconditioners (centr Amana ASXC160361 06/24/2015 $3.517.00
$6.662.00 154 A conditioners (centr Amana ASXC160361B 08/12/2015 $9.245.00
$7.030.00 140 Ar conditioners (centr Amana ASXC16036167 08/26/2015 $9.200.00
$10.311.00 fr conditioners (centr Amana ASXC160481 09/07/2015 $12.295.00
$5,306.50 77 Frconditioners (centr Amana ASXC180361 10/78/2015 $6.500.00
$728.00 224 Arconditioners (centr Amana ASXC180361A 06/03/2015 %4.200.00

$7.468.00 202 Arconditioners (centr Amana

ooy SO

ASXC180361AA

2015
ﬂ.ﬁ_*w&_ il W e ' LY Jﬁm M‘fx, r““a

$10,593.00



DS2 Package

The work.refunds DS2 code
block can been modified to
override the default property
values by passing user-
defined values to the
constructor.

Alternatively, the value of a
property can be changed
through an assignment
statement prior to the refund
method call.

dallyRate and returnDate property

values overidden using constructor.

proc ds2;

data work.refunds / overwrite=yes;
dcl package example.warranty w(20.00,to double (date'Z015-12-31"));

dcl double refund having format dollarZ0.Z;
dcl double elap=sedDavs:

metnod run(); Property value set
set example.products; assignment statement.

w.maxDayv=s=100; -
w.refund (purchase price,to double (date of purchase),elapsedDays, refund);
end;
T,

ogmit;

Uuse




\|/

SAS GLOBAL FORUM 201/

April 2 -5 | Orlando, FL

itute Inc, producomseVice names are registereditrademarks ortrademarks of SASInstituteloc. in the USA and'other countries. ® indicates USA registration. Other brand and product names are trademarks of their respective companies.




