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Introduction

Solving the Year 2000 century date problem will be the
largest computing task ever performed in history . . . and
the costliest. Recent estimates for fixing the problem
range between $300 billion and $600 billion and are
rapidly climbing.  Due to the enormous amount of
software code that needs to be converted and the limited
amount of time before the next century, organizations
around the world are rushing to become Year 2000
compliant.

Programmers code programs differently, so there is no
automated solution or "silver bullet" to fix the problem.
The Year 2000 is not a technological problem, but a
business problem with strategic implications that have
direct impact on an organization's profitability. Solving it
will require a common sense approach that keeps
applications working while controlling costs.  This paper
and presentation will describe the problem, issues and
challenges, the SAS environment, what a SAS date is,
and SAS System solutions to the Year 2000 problem.

Origin of the Problem

The Year 2000 problem can be traced to the way many
computers and programs handle dates by using dates with
two-digit year notation, for example 07/07/97.  The two-
digit year notation has come about from customary date
usage, to save storage space, and to save  the number of
keystrokes incurred by data entry personnel.  The two-
digit year affects the way data is manipulated, particularly
when performing arithmetic computations, date
comparisons, and sorting.

For example, the year "1980" is generally stored as "80"
in data files, and "2000" is stored as "00".  If you were to
compute the difference between 97 and 80 (1997 and
1980 respectively), the result of this operation is
accurately computed as 17.

The problem immediately becomes more serious when
computing two-digit years that span more than one
century.  Say you were to compute the difference between
1980 and 2000.  The computed result would produce an
incorrect value of -80, the difference between 80 and 00.

Errors of this type could affect any calculation that
derives or uses time spans, such as when performing
simple interest calculations.   The problem doesn't end
there.   Many online applications provide for two-digit
years such as in data entry and reporting systems.

Issues and Challenges

The time to begin the Year 2000 process is now.   As the
saying goes, don't delay . . . start today couldn't be more
true.

Most analysts agree that solving the year 2000 century
date problem will be a daunting task.  Some estimates
suggest that more than 90% of an organization's software
inventories will be affected by the date bug and about
50% of the technology budget (through the year 2000)
dedicated to fixing the problem.

There are several issues and challenges facing
organizations:

•  limitation of time
•  immovable deadline
•  numerous applications
•  limited people, computing, and budget resources
•  software configuration management
•  missing source code
•  availability of system documentation
•  identification of date-sensitive programs
•  legal consequences for noncompliance
•  $$$ costs for Year 2000 effort.

Frequently Asked Questions

The following Frequently Asked Questions (FAQs)
address a few of the more interesting questions and
attempt to shed some light for the reader. The reader is
advised to look elsewhere (i.e., Internet) for a more
detailed and comprehensive list of FAQs.
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Q1. What will happen if the Year 2000 issue isn't
corrected?

A1. Any computer calculation or comparison

involving a date could yield an incorrect 
answer.

Q2. Is the problem with Year 2000 a hardware or
software problem?

A2. It is primarily a software problem.

Q3. Is there anything that will need to be done to
my hardware?

A3. Computer users should read their users

manuals and/or contact their service

representative or sales vendor to determine

whether their computer hardware can handle
 the change of century.

Q4. Does this problem only occur on mainframe
systems and/or legacy applications?

A4. No.   Any system or programs can be affected
if two-digit year notation is used.

Q5. Is 2000 a leap year?
A5. Yes.   To help you determine whether a given

year is a leap year, apply these simple rules.
° When the year is evenly divisible by

4 it 
     is a leap year, except for years ending in 00.
± A year ending in 00 is a leap year if

it is
                     evenly divisible by 400.

Q6. How can one proceed in solving the various
Year 2000 problems?

A6. Apply the following three step rule for every
Year 2000 problem:
° Prepare by taking inventory of all

    application programs.
± Implement by identifying, correcting

code
    and  data, and verifying.
² Deploy by performing system tests

and
   moving testing systems into production.

Q7. Will legacy systems be able to handle dates in
the twenty-first century without requiring
changes?

A7. Not necessarily.   Further assessment would
need to be performed to determine if  the

legacy system

contains  any dates and/or date- d e p e n d e n t
processing. Programs using of a four-digit century
with year, may have little or no difficulty.   If
dates are represented as two- digits, then
problems could arise.  An inventory and impact
assessment is advised to be certain.

The SAS Environment

SAS Institute, as we might know, has been prepared to
handle Year 2000 compliancy for many years now.  They
planned for the century date change by allowing:

•  date variables to store values from 1582 to 10,000
•  date values to be the same across operating platforms
•  system option to control how dates are handled.

What is a SAS Date?

A SAS date variable is defined as numeric.  It is an
integer value representing the number of days between
January 1, 1960 and a specified date.  No matter how a
date is displayed or written, the SAS System converts and
stores a date as the difference between January 1, 1960
and the date being entered.  Date values can be positive
(values after January 1, 1960) or negative (values before
January 1, 1960).

SAS date values represent dates from the year 1582 A.D.
(after the adoption of the Gregorian calendar) to 10,000
A.D.  Leap years, century, and fourth-century adjustments
are automatically handled by the SAS System.

SAS dates can be used with formats (or output templates)
to convert a date value to another form. Formats can be
applied to these values by using either a FORMAT
statement in a DATA or PROC step, or with a PUT
statement in a DATA step.

Some of the most frequently used date formats include:
DATEw., DDMMYYw., MMDDYYw., MONYYw.,
WEEKDATEw., WORKDATEw., and YYMMDDw.

Examples of date formats include the following:
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Value MMDDYY8. MMDDYY10.

0 01/01/60 01/01/1960

-365 01/01/59 01/01/1959

366 01/01/61 01/01/1961

SAS dates can be used with informats (or input
templates) to read a data value into a variable.  Informats
can be applied to these variables by using either a
INFORMAT statement in a DATA or PROC step, or an
INPUT statement.

Some of the most frequently used date informats include:
DATEw., DDMMYYw., JULIANw., MMDDYYw.,
MONYYw., SMFSTAMPw., and YYMMDDw.

Examples of date informats include the following:

Value MMDDYY8. MMDDYY10.

0 01/01/60 01/01/1960

-365 01/01/59 01/01/1959

366 01/01/61 01/01/1961

SAS dates can be used with functions for the purpose of
converting non-SAS dates to SAS dates when an informat
will not work, obtaining the computer system date,
converting SAS date values into printable values, or
counting and incrementing time intervals.

Some of the most frequently used date functions include:
DATE, DATEJUL, DAY, INTCK, JULDATE, MDY,
MONTH, QTR, TODAY, YEAR, and YYQ.

Examples of date functions include the following:

SAS Statement Result Value

DATE() 366

MDY(1,1,2000) 01/01/2000

YEAR(DOB) 1961

SAS System Solutions to the Year 2000

The Year 2000 becomes problematic for systems that
perform processing on two-digit years such as in
comparisons, arithmetic operations, and sorting.   The
SAS System has developed four solutions for addressing

Year 2000 compliancy.

The first solution provides a SETINIT to SAS
installations so they can perform testing activities by
setting the system date into the Year 2000 (bypassing the
license expiration message).

By working with SAS Institute, a proper Year 2000 test
setinit can be initiated.  This allows the SAS System date
to be set within the range of December 15, 1999 to
March 14, 2000 without causing an error in the license
agreement.

A second solution involves using the YEARCUTOFF=
system option for dates containing two-digit years.  Its
value represents a 100-year span and recognizes values
from 1582 to 10,000.

The YEARCUTOFF OPTION was implemented in
Release 6.06.  In addition, this option automatically
adjusts for leap years, century adjustment, and fourth-
century adjustment.  Once the option is defined, it
specifies the first year of the 100-year span.

Examples of the interpretation of two-digit years with the
YEARCUTOFF OPTION includes:

Value Date Range

= 1900 (Default) 1900 - 1999

= 1950 1950 - 2049

= 1972 1972 - 2071

Specific examples of the default value YEARCUTOFF =
1900 includes:

MMDDYY8. MMDDYY10.

10/31/98 10/31/1998

12/31/99 12/31/1999

01/01/00 01/01/1900

Specific examples of the value   YEARCUTOFF = 1940
includes:

MMDDYY8. MMDDYY10.

10/31/98 10/31/1998

12/31/99 12/31/1999

01/01/00 01/01/2000
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Another solution allows the SAS System to interact with
3rd party vendor tools by simulating changing the system
clock  to  the  21st century.   This  new  option  is  called
SVC11/NOSVC11, and permits products that trap and
manipulate date and time information to benefit from this
new option.  Currently, this feature is available in release
6.09E and operates under MVS.

Finally, the SAS System offers a new feature for detecting
two-digit years in date-oriented applications and
program.   This experimental option is called
YEAR2000CHECK=  and is specified as a parameter of
the DEBUG=  system options as follows:

OPTIONS  DEBUG='YEAR2000CHECK=n'  ;

where 'n' indicates the maximum number of occurrences
of two-digit years you want reported on the SAS log.

The YEAR2000CHECK feature checks for two-digit
years in dates, date functions such as DATEJUL, MDY,
YYQ, and date informats such as DATE, DATETIME,
DDMMYY, JULIAN, MMDDYY, MONYY, and
YYMMDD.

&RQYHUVLRQ 6WUDWHJLHV

/HJDF\ V\VWHPV WKDW VWRUH� GLVSOD\ RU SULQW GDWHV LQ WZR�
FKDUDFWHU UHSUHVHQWDWLRQ IRU \HDU �
��� 
��� 
��� ���� ZLOO
KDYH DQ DPELJXLW\ SUREOHP ZKHQ DQ\ RI WKH \HDU YDOXHV
JR EH\RQG WKH \HDU ����� 6HULRXV WLPH�VSDQ
FDOFXODWLRQV DQG RWKHU SUREOHPV ZLOO WKHQ RFFXU�
)RXUWK JHQHUDWLRQ ODQJXDJH ��*/� GDWH IXQFWLRQV� VXFK
DV WKH 6$6 IXQFWLRQ <($5&872)) SURYLGH D XVHU�
VHOHFWHG ����\HDU ZLQGRZ DQG LV JRRG IRU PDQ\
VLWXDWLRQV� $QRWKHU VROXWLRQ LV WR UHDG DQG ZULWH WKH
VWRUDJH XVLQJ KH[ WR UHWDLQ WKH ROG UHFRUG OD\RXW� 7ZR
KH[DGHFLPDO E\WHV FDQ UHSUHVHQW \HDU YDOXHV IURP � WR
RYHU ������� UHPRYLQJ WKH ����\HDU OLPLW� 7KLV
PHWKRG KDV WKH DGYDQWDJH RI QRW QHHGLQJ WR UHGHVLJQ ROG
ILOH VWUXFWXUHV� DQG WKH DGGHG DGYDQWDJH WKDW RWKHU
ODQJXDJHV FDQ DOVR UHDG WKH ILOHV� 6HYHUDO RWKHU RSWLRQV
DUH SUHVHQWHG�

,QYHQWRU\ RI )LOHV

7KHUH DUH VHYHUDO ZD\V WR VROYH WKH <HDU ���� GLOHPPD
DQG ZKDW LV EHVW IRU RQH V\VWHP ZLOO QRW EH WKH EHVW IRU
RWKHU V\VWHPV� (DFK V\VWHP QHHGV WR EH FRQVLGHUHG
LQGLYLGXDOO\ EDVHG RQ WKH FRPSOH[LW\ RI �� LQSXW�RXWSXW
VFUHHQV� �� GDWDEDVH� �� IODW ILOHV �LQSXW�RXWSXW�� ��
SURJUDP YDULDEOHV DQG ORJLF� DQG �� SULQWHG RXWSXW
UHSRUWV� $VVXPLQJ \RXU V\VWHP LV YDOXDEOH HQRXJK WR
FRQWLQXH �QRW EH DEVRUEHG LQWR DQRWKHU SURMHFW� HWF��
WKHQ \RX KDYH VHYHUDO FKRLFHV�

)RXU�'LJLW <HDU ([SDQVLRQ

<RXU ILUVW FKRLFH LV WR H[SDQG DOO GDWHV WR IRXU�GLJLW \HDU
YDOXHV� 7KLV PD\ EH HDVLHU WKDQ \RX ILUVW WKLQN�
HVSHFLDOO\ LI \RXU GDWHV DUH VWRUHG LQ 6$6 RU )RFXV
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ILOHV� <RX FRXOG KDYH D V\VWHP ZLWK YHU\ OLWWOH GDWH
YDOXHV LQYROYHG�

)L[HG ����<HDU :LQGRZ

$ JRRG VROXWLRQ IRU V\VWHPV WKDW KDYH GDWHV WKDW DUH
UDWKHU FORVH �ZLWKLQ �� \HDUV EHIRUH DQG DIWHU� WR WKH
FXUUHQW GDWH� WKHQ \RX FDQ IHHO FRQILGHQW WKDW D ����\HDU
IL[HG ZLQGRZ ZLOO LQFOXGH \RXU GDWHV� <RX FDQ FKRVH
D ������ ������ RU ����� \HDU ZLQGRZ GHSHQGLQJ RQ LI
\RX IHHO GDWHV DUH PRUH SUHYDOHQW LQ WKH IXWXUH� SDVW� RU
DERXW HTXDOO\ EDODQFHG� 7KHQ XVH WKH IROORZLQJ 6$6
2SWLRQV VWDWHPHQW DW WKH WRS RI \RXU SURJUDP�

237,216 <($5&872)) �����

RU

237,216 <($5&872)) �����

RU

237,216 <($5&872)) �����

7KLV DOORZV \RX WR DYRLG D SRWHQWLDOO\ ODUJH
SURJUDPPLQJ HIIRUW DQG VWLOO KDYH WKH VHUYLFHV RI \RXU
FRPSXWHU V\VWHP� 7KLV PHWKRG LV YHU\ YDOXDEOH ZKHQ
WKLQJV DUH FRPSOH[� $ YHU\ VLPSOH �*/ VWDWHPHQW LQ
\RXU SURJUDP DGMXVWV DOO RI WKH VWDQGDUG GDWH UHVXOWV�
1RWH WKDW QRQ�VWDQGDUG KDQGOLQJ RI \HDU YDOXHV DUH QRW
FRUUHFWHG� �6$6� DQG )RFXV DQG RWKHUV DUH IRXUWK
JHQHUDWLRQ ODQJXDJHV� ZKHUHDV &RERO� )2575$1� DQG
RWKHUV DUH WKLUG JHQHUDWLRQ ODQJXDJHV��

6OLGLQJ ����<HDU :LQGRZ

6XSSRVH \RX ZDQW \RXU ZLQGRZ IRU GDWHV WR EH IRXU RU
ILYH \HDUV LQWR WKH IXWXUH DQG �� \HDUV LQ WKH SDVW� 3OXV
\RX ZDQW LW WR PRYH HDFK \HDU ZLWK WKH FXUUHQW \HDU�
<RX FDQ WKHQ SURJUDP D �6OLGLQJ ����<HDU :LQGRZ�
XVLQJ WKH IROORZLQJ VWDWHPHQWV�
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7KLV JLYHV \RX D VOLGLQJ ZLQGRZ WKDW FRYHUV �� \HDUV LQ
WKH SDVW DQG � \HDUV LQ WKH IXWXUH�

+H[DGHFLPDO )RUPDW

/DUJHU SUREOHPV DULVH ZKHQ PXOWLSOH V\VWHPV UHO\ RQ
WKH VDPH IODW ILOHV� DQG WKH\ KDYH WZR�GLJLW \HDU YDOXHV�
0DNLQJ RQH VLPSOH FKDQJH IURP WZR�GLJLW WR IRXU�GLJLW
\HDU YDOXHV FDQ KDYH D GRPLQR HIIHFW� DQG LQ PDQ\
LQVWDQFHV� WKDW DSSURDFK PXVW EH DYRLGHG �� LW LV QRW DQ
RSWLRQ� ,Q WKHVH LQVWDQFHV� UHWDLQLQJ WKH UHODWLYH SRVLWLRQ
DQG OHQJWK RI YDULDEOH ILHOGV LV SRVVLEOH E\ FKDQJLQJ WKH
LQSXW�RXWSXW \HDU IRUPDWV IURP QXPHULF ���� RU ���� WR
KH[DGHFLPDO VXFK DV 3.�� �SDFNHG�� 2QH WKHQ QHHGV
WR FRQVLGHU D SODQQHG PLJUDWLRQ LQ SURJUDP YHUVLRQ DQG
GDWD YHUVLRQ� EXW LW LV FHUWDLQO\ D YLDEOH VROXWLRQ WR D
GLIILFXOW SUREOHP�

(;$03/( &2'( �%()25(�

,1),/( ''��

,1387 ,' ��� 3$57 �&+$5��� <5� �� <5� ���

(;$03/( &2'( �$)7(5�

,1),/( ''��

,1387 ,' ��� 3$57 �&+$5��� <5� 3.�� <5�

3.���

,W LV D JRRG LGHD WR PDNH WZR FRSLHV RI DOO SURJUDPV DQG
GDWD LQYROYHG� RQH IRU EDFNXS DQG RQH IRU WHVWLQJ� 7R
PRYH HQWLUHO\ LQ WKLV GLUHFWLRQ �XVLQJ 3.�� ILHOGV� \RX
FDQ KDYH D XWLOLW\ SURJUDP ZULWH RYHU WKH 7(67 GDWD
VHWV VR WKH\ KDYH IRXU�GLJLW GDWHV�

'R 1RWKLQJ

7KHUH DUH FDVHV ZKHUH \RX ZLOO ZDQW WR GR QRWKLQJ� ,I
\RXU V\VWHP KDV WZR�GLJLW GDWHV EXW WKH\ DUH RQO\ IRU
GLVSOD\ DQG SULQWLQJ� ZLWK QR FDOFXODWLRQV DQG QR
SRVVLELOLW\ RI EHLQJ DPELJXRXV� WKHQ DQ RSWLRQ LV WR MXVW
OHW WKHP DSSHDU DV LV� )RU H[DPSOH 00�''�<< IRU
,QGHSHQGHQFH 'D\ IRU WKH QH[W IHZ \HDUV ZRXOG EH�
��������� ��������� ��������� ��������� ���������
��������� DQG ��������� ,I WKH YDOXHV DUH IRU GLVSOD\
RQO\� WKHQ QRWKLQJ QHHGV WR EH GRQH� %H FDUHIXO�
KRZHYHU� WKDW WKHUH LV QR VRUWLQJ� FRPSDULVRQV� QRU
WLPH�VSDQ FDOFXODWLRQV� ,Q WKHVH FDVHV FKRRVH DQRWKHU
VROXWLRQ�

6HOHFW D <HDU ���� 6ROXWLRQ

�:ULWWHQ LQ �SVHXGR�FRGH��

��� 'R ��� ([DPLQH \RXU 6\VWHP�3URJUDP�'DWD�

��� ,I WKH UHSUHVHQWDWLRQ RI \HDUV LV 2.� DQG WKHUH LV
QR� �� WLPH�VSDQ FDOFXODWLRQV�
QRU� �� \HDU�VRUWLQJ�
QRU� �� \HDU�FRPSDULVRQV�

WKHQ \RX FRXOG FRQVLGHU OHDYLQJ LW ��� �$V ,V��
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 )URP WZR�GLJLW WR IRXU�GLJLW \HDU ILHOGV�

 LQ DOO SJPV�VFUHHQV�GDWD�SULQWHG�UHSRUWV�

��� (OVH ,I
�� \RX XVH VWDQGDUG �*/ GDWH IXQFWLRQV� DQG
�� \RXU GDWHV DUH FORVH WRJHWKHU � � ��� \UV �

WKHQ FRQVLGHU WKH ),;(' :,1'2: LQ WKDW
ODQJXDJH�

)RU 6$6 SURJUDPV LW LV�

237,21 <($5&872)) \\\\� �OLNH ������

��� (OVH LI \RX SUHIHU D 6/,',1* :,1'2:� XVH
V\VWHP FDOOV EDVHG RQ WKH V\VWHP FXUUHQW \HDU�

)RU 6$6 SURJUDPV LW FDQ EH�

�(9$/��6<6)81&�<($5��6<6)81&�72'$

<����������

��� :LWK FKRLFHV ��� DQG ���� UHPHPEHU DOVR WR VWLOO

FKHFN RXWSXW UHSRUWV DQG LQSXW�RXWSXW VFUHHQV WR EH WR
\RXU OLNLQJ �DQG \RXU FXVWRPHUV� L�H� IRXU GLJLW \HDUV�

��� (OVH ,I �2WKHU ODQJXDJHV XVH ILOHV� RU �\HDUV
VSDQQHG DUH WRR GLYHUVH� WKHQ XVH DQ

(1&$368/$7,21 0(7+2'�

 7KLV FDQ SDFN IRXU�GLJLW YDOXHV LQWR WZR FROXPQV�

 7KLV FDQ WHPSRUDULO\ WLPH VKLIW \RXU GDWD
SURFHVVLQJ�

��� /DVW 5HVRUW �VRPHWLPHV EHVW� LV WR 5(�

(1*,1((5� WR SODFH SURJUDP IHDWXUHV LQWR RWKHU

V\VWHPV �� SRVVLEO\ <HDU ���� FRPSOLDQW �RII WKH
VKHOI� RU WXUQNH\ VRIWZDUH�

7DEOH �� 'HFLVLRQ 7UHH

%HVW $OWHUQDWLYH

%HFDXVH WKHUH DUH VR PDQ\ GDWD ILOHV DQG SURJUDPV WR
IL[� HDFK FRPSDQ\ QHHGV WR SULRULWL]H WKHLU HIIRUWV� ,Q
DGGLWLRQ� LW LV EHVW WR VHOHFW WKH VROXWLRQ EHVW VXLWHG IRU
HDFK VLWXDWLRQ� ,W ZLOO QRW EH DQ RSWLRQ WR H[SDQG DOO
V\VWHPV WR IRXU�GLJLW \HDUV� QRU LV LW WKH EHVW VROXWLRQ IRU
DOO V\VWHPV� 3DVW H[SHULHQFH LQGLFDWHV WKDW WKH
<($5&872)) ZLQGRZ �ZKHUH WKH YDOXH VHWV WKH
EHJLQQLQJ HGJH RI WKH ����\HDU ZLQGRZ� LV DQ H[FHOOHQW
VROXWLRQ FKRLFH GXH WR WKH IDFW WKDW LW ZLOO VDYH ��� RI
WKH UHSURJUDPPLQJ FRVWV DQG KDYH WKH VDPH HQG UHVXOWV�
)XUWKHU� D VOLGLQJ ZLQGRZ ZRXOG SURYLGH D SHUSHWXDO
VROXWLRQ�

$ )LQDO 1RWH � &RQFOXVLRQ

:RUNLQJ ZLWK 6$6 GDWHV� DV LPSOHPHQWHG LQ WKH 6$6
6\VWHP� GRHVQ
W UHSUHVHQW QHDUO\ WKH VDPH FKDOOHQJH DV
ZRUNLQJ ZLWK GDWHV XVHG LQ RWKHU ODQJXDJHV VXFK DV
&2%2/� 6WLOO� SUHSDULQJ 6$6 DSSOLFDWLRQV IRU WKH <HDU
���� E\ XVLQJ RQH RU PRUH RI WKH DYDLODEOH VROXWLRQV DV
SUHVHQWHG LQ WKLV SDSHU FDQ HQDEOH \RX WR VPRRWKO\
WUDQVLWLRQ \RXU DSSOLFDWLRQV LQWR WKH QH[W FHQWXU\�

7KH PRVW LPSRUWDQW WKLQJ WR UHPHPEHU DV \RX HPEDUN
RQ WKLV SURMHFW LV WR MXVW JHW VWDUWHG� DQG DYRLG JHWWLQJ
ERJJHG�GRZQ�

&RQWDFW ,QIRUPDWLRQ

7KH DXWKRUV ZHOFRPH FRPPHQWV DQG VXJJHVWLRQV� 7KH\
FDQ EH UHDFKHG DW�

0LOOHQQLXP 7HFKQRORJLHV ,QVWLWXWH� ,QF�

3�2� %R[ ����

6SULQJ 9DOOH\� &$ ����������

7HO� ����� ��������

(PDLO� 6XQLO*XSWD#DRO�FRP
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