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* This SAS ® Test is a fun way to expand your SAS programming skills. It has ## questions to challenge even the Question 2: Please rewrite the following DATA step code to reduce duplicate code and eliminate unnecessary
most experienced SAS programmers, but beginners will be able to tackle many of them. processing:

* Most questions are about the DATA step, but there are a few macro and SAS/Access ® questions thrown in. IF LoanAmt>525000 and state in('AK', 'HI','VI') then Type='Jumbo’;

* This presents each question in black, then after you click, it presents the answers in else if LoanAmt>472000 and state not in('AK','HI','VI')

* If in doubt, fire up SAS and try these yourself. then Type="Jumbo";

*  You WILL be challenged, and maybe earn valuable bragging rights! else Type="Conv’;

 Disclaimer: the question numbers are a little different than the version in the Proceedings.
* Good Luck!

The SAS ® Test from H*LL

Question 1: Explain the differences between the behavior of these three DATA step statements:
A=A+B;
A = SUM(A, B);
A + B;
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Questions 3 & 4 Questions 5 & 6 Questions 7 & 8

3. Identify the likely error in the following statement. Describe the statement’s 5. Please describe the results of running the following DATA step: 7. The following lines of DATA-step SAS code were written by an expert SAS
actual behavior in detail. Assume this is the only INPUT statement, and it programmer. Why did he call the CAT function? What is the practical purpose
contains the first mention of each variable in the DATA step. DATA NEW; for passing the SCAN result through the CAT function instead of just assigning

SET OLD(KEEP=NUM); it directly to VARIABLE?
INPUT ID $8. DATE DATE9. CODE $7 VALUE 14.2; IF NUM = 4 THEN CODE = 'X’;
ELSE IF NUM = 8 THEN CODE = 'X2'; LENGTH VARIABLE $10;
ELSE CODE = '"XMOD'; VARIABLE = CAT(SCAN(LINE,4));
KEEP CODE;
RUN;

8. Identify the likely error in the following statement. Describe the statement’s
actual behavior in detail. Assume this is the only INPUT statement, and it

contains the first mention of each variable in the DATA step.
6. Please describe the contents of TEXT1 and TEXT2 in the code below:

INPUT ID $8. DATE DATE9. CODE $7 VALUE 14.2;
DATA NEW;
4. What is meant by the LENGTH of a numeric variable, and how does it affect RETAIN PREFIX 'ABC:' SUFFIX 123;
the precision of numeric calculations? What restriction does SAS place on the LENGTH STRING1 STRING2 $10;
placement of such a LENGTH statement in a DATA step? STRING1=CAT(PREFIX, SUFFIX);

STRING1=RIGHT(STRING1);

STRING2=RIGHT(CAT(PREFIX, SUFFIX));
RUN;
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9. Please describe the results of running this DATA step. NUM is numeric. 11. Please describe the behavior of the following DATA step statement: 13. A junior SAS programmer shows you the following program, and says, "It
does not work right." Please explain what corrections are needed.
DATA NEW; A =B = 2;
SET OLD(KEEP=NUM) END=LASTOBS; /* Keep a BY group if its first obs has a higher VALUE than
RETAIN MIN MAX; VALUE from the last obs of the previous BY group */
IF NUM < MIN THEN MIN = NUM; DATA ABC;
IF NUM > MAX THEN MAX = NUM; SET XYZ; BY GROUP;
IF LASTOBS; IF FIRST.GROUP THEN DO;
RUN; IF VALUE > LAG(VALUE) THEN HIGHER='Y';
END;
IF HIGHER='Y'; DROP HIGHER; /* keep group if HIGHER=Y */
RUN;

12. Explain the practical difference between these two DATA steps, if any.
As the name implies, VERY.BIGFILE is a very big file.

DATA EXRACT1;
SET VERY.BIGFILE;
KEEP VAR1-VAR4 CODE1-CODE®6;

RUN;
10. Please describe the difference in behavior between the following statements: DATA EXRACT2;
SET VERY.BIGFILE(KEEP=VAR1-VAR4 CODE1-CODE®6);
DO COUNTER=1 TO LIMIT; RUN':
J

DO COUNTER=1 BY 1 WHILE(COUNTER <= LIMIT);

/* LAG() unconditional */
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Question 14 Question 15 Question 16
In a DATA step, SAS automatically sets all variables to missing at the beginning of One SAS programmer says "The SYMGET() function is completely unnecessary. What are the differences between the NODUP, NODUPKEY and NODUPRECS
each iteration of its implicit loop unless you request that it not do so. Please list To use the value of a SAS macro variable in a DATA step, just invoke the variable keywords of PROC SORT?
ALL of the ways to arrange that a variable not be reset to missing. (There are six directly, like SUM = SAS_VAR + &M ACRO_VAR;" What conditions would cause PROC SORT with any of these keywords to create
of them). sorted output that contains duplicate rows?

Another SAS programmer, says, "Oh, no! That doesn't always work. You need
to write it this way: SUM = SAS_VAR + SYMGET('MACRO_VAR'); "

Who is right? Do you ever need to use SYMGET() instead of just invoking a
macro variable directly?

/* I am showing my age */
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The computer department periodically creates a very large SAS dataset in a
protected library each month for analysts to read. Performance was fine, until
they added an index to the dataset, figuring that an index may help read
performance, but cannot hurt anything, since the dataset is never updated.

Now, they are deluged with complaints of horrible performance by analysts that
read the dataset using programs that had previously run well. What went
wrong, and how can they correct the problem without removing the index?

You need to count the number of observations of a dataset in a V9 SAS library for
each unique combination of these four variables: numeric ZIPCODE and
ACTIVITY_DATE, and character PURCHASE_TYPE and CUSTOMER_CODE both
having lengths of 16 chars. Each of these four variables has between 1,000 and
10,000 possible values, the input dataset has 250 million observations, and you
expect to find 4 to 8 million unigue combinations. What is the best way to do
this and why?

The following code is found in dozens of programs at XYZ company:

DATA _NULL_;

RANDOM = RANUNI(O);

CALL SYMPUT('RANDOM', PUT(RANDOM, 8.6));
RUN;

The boss hated having so much repeated code, he told his newly-hired SAS
programmer to make it into a SAS macro. The programmer added this file to the
company's standard macro library and the boss told everyone to use it:

%macro random(seed=0);
DATA NULL ;
RANDOM = RANUNI(&seed);
CALL SYMPUT( 'RANDOM', PUT(RANDOM, 8.6));
RUN;
smend ;

So, everyone deleted the DATA step and replaced it with %RANDOM; Then
many people complained that the new macro did not work, but others reported
that it worked fine. Why does it work in some programs and not others?
Assume all programs invoke this %RANDOM macro from the standard macro
library.
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A secretive SAS programmer did not know about the SECURE option of the
%Macro statement, so he wrote a macro that tries to hide its behavior by having
unconditionally issuing the following statement:

Options nonotes noMprint noMlogic noSymbolgen;

A curious SAS programmer cannot locate the macro’s source code, but wants to
see the macro’s behavior by somehow disabling that OPTIONS statement. How
could he do that?

Afterwards, how can he reinstate the OPTIONS statement to its normal
behavior?

T BT I S

You run the following SAS program: You are writing a macro to complete a task that needs communication with
another SAS server. Your company has a standard that all SAS/Connect sessions
PROC SQL; to that server are named OHIO, but not every SAS session establishes the
CREATE TABLE EXTR AS SELECT * FROM ABC.XYZ connection. If no connection exists, your macro must both SIGNON and
ORDER BY LAST_NAME; SIGNOFF to OHIO. Otherwise, you must use the existing connection and most
QUIT; importantly, not SIGNOFF.

DATA EXTRACT; How do you silently test whether the connection exists? The macro must not

SET EXTR; . . . .
generate any error messages while trying to use a non-existent connection.
BY LAST_NAME;
etc..
RUN;
You get the following error: /* Try to create a local LIBREF to OHIO’s WORK 1lib */

ERROR: BY variables are not properly sorted on data set WORK.EXTR.
Please explain why.

/* Zero return meant LIBNAME worked */
/*free RXWORK */
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A junior programmer was asked to write a program that reads text data into SAS.
Each line of input should result in an output observation, with each word in a
different variable: WORD1, WORD?2, etc. depending on the number of words in
the line. He wrote the following macro. You may assume that TEXTFILE is a valid
SAS fileref that refers to the correct text file.

smacro readwords;
data words;
infile textfile;
%do w=1 %to 999;
input word&w $ @;
if word&w = ' ' then stop;
%end;
run;
smend ;

This programmer came to you for help. He explained that he was trying to have
the macro's %DO loop only run as many times as required to read all the words
in the line, but it just wasn't working. Also, some of his variables are truncated.
He would like to have each WORDNnN variable automatically be large enough for
the contents of the nth word, but cannot figure out how to do this.

Thoroughly explain how this program behaves as it is currently written, and what
results to expect. We already know it does not produce the desired result, but
exactly what does it do? Be specific about the structure and contents of the
output dataset.

From the previous problem, explain how to accomplish the goal of having the
output dataset contain only the correct number of WORDnN variables, and each
one correctly sized for the longest length of the actual words. You do not have to
write the actual program, just explain how it could be done.
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How Did You Do? This column intentionally left blank

Given a SAS dataset with several million observations, and only SAS/Base (no
PROC SURVEYSELECT),

Sorry, this is a PowerPoint® presentation, so one
must not expect it to be able to tally the answer....

How do you randomly select % of the records?

... or do anything useful for that matter.

/* or RANUNI(O) */

But, in a future world, it could tell how well you did
How do you randomly select 100 records, with reasonable performance? from the expression on your face.

/* NOBS set by compiler */ . :
s SR | hope you did well, and learned a few things on

the way!
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