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Agenda

= Digital vs Physical Data

= Number systems

= What, why, how? — Handling Special characters
= Double-Byte Character sets (DBCS)
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Number systems

Decimal Binary Octal Hexadecimal
System System System System
0 00000000 000 0
1 00000001 001 1
2 00000010 002 2
3 00000011 003 3
4 00000100 004 4
5 00000101 005 5
6 00000110 006 6
7 00000111 007 7
8 00001000 010 8
9 00001001 011 9
10 00001010 012 A
11 00001011 013 B
12 00001100 014 C
13 00001101 015 D
14 00001110 016 E
15 00001111 017 F




Memory cell types

Cell types of storage
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1 1 1 1111

1 1 1110

: 110 Tios
10 101 TS

100 1001

- s

01 0110

) 010 o
iy 001 =

000 o500

SLC MLC/DLC TLC QLC PLC




What?

Basic Computer Keyboard — Special characters
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Example of Special characters outside ASCII standard
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ASCII standards
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Extended ASCII table

Character encoding

Windows-1252

UTF-8 (Unicode)
| CP437
Windows-1252
| Big5 (Chinese)
| CP866 (Russian)
| EUC-JP (Japanese)
| EUC-KR (Korean)
| GB 18030 (Chinese)
| 1S0-8859-1 (Latin1/Western European)
| 1ISO-8859-2 (Latin2/Eastern European)
| 150-8859-3 (Latin3/South European)
| 1S0-8859-4 (Latin4/North European)
| 1S0-8859-5 (Latin/Cyrillic)
| 150-8859-6 (Latin/Arabic)
| 1S0-8859-7 (Latin/Greek)
| 1S0-8859-8 (Latin/Hebrew)
| 1ISO-8859-10 (Latin6/Nordic)
| 1SO-8859-13 (Latin7/Baltic Rim)
1SO-8859-14 (Latin8/Celtic)
I 150-8858-15 (Latin9/Western European)

Character encoding

ISO-8859-1 (Latin1/Western European)
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Why?

= I[ssue in line/page alignment, data spill over.
» Wrong statistics or count in output.
= [ssue while executing programs.

= [ssue while converting datasets to XPT files.
= P21 issue.




Example — why?

Obs TESTTERM

1 Cough
2 Cough

3 CoughO
4 Cough

Special
character
seen as
small box

T

/ K
5 CoughO

Form Feed Line Feed 6 Cough
f 7 Cough
/ N ?
The FREQ Procedure
TESTTERM Frequency Percent
Incorrect cough 1 14.29
1 <—i429— lrequency
counts ughO —» 4 14.29
Co
X
1 14.29
CoughO 1 14.29
Cough 2 28.57
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How!?

1. Deleting/Compressing all Non-printable characters (from 0 - 31 and 127).

2. Finding and replacing the Extended ASCII characters (from 128 - 256) with
appropriate ASCII characters (from 32 - 126).

a) Scan and Print special characters in a file (special_char.txt) during first
extraction.

b) Mention the replacement character in the file and use it to replace the
special characters in consecutive extractions.

E.g. UG -> U(J




Example — How?

= Compressing a specific Non-printable character.

labunit=compress(labunit, '@9'x); *remove the horizontal-tab;

= Compressing most of the Non-printable character (some Non-printable characters can
not be compressed with the following method E.g. ‘AQ").

varname=compress(varname,, "kw');

= Replacing Extended ASCII character p with u

labunit=tranwrd(labunit,'B5'x, 'u’); *replace p with uj;




Compressing all Non-printable and Extended ASCII characters

data &ds (drop=i npschars);
set &ds;
array charvars _character_;
length npschars $161; *161 is the total number of characters from @ to 31, 127 to 255;

do i=@ to 31, 127 to 255;

if i=@ then npschars=byte(i);

else npschars=trim(npschars)||byte(i);
end;

do over charvars;
charvars=compress(charvars, npschars);
end;
run;
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Finding and Replacing all Extended ASCII Characters

data td &ds(drop=1);
set &ds(keep= character );
array charvars{*} _character_;
length npschars $96; *96 is the total number of characters from 32 to 126;
retain npschars;

if n =1 then do;
do i=32 to 126;
if 1=32 then npschars=byte(i);
else npschars=trim(npschars)||byte(i);
end;
end;

do i=1 to dim(charvars);
char_vars(i)=compress(charvars(i),npschars);
end;
run;
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Finding and Replacing Extended ASCII Characters - Continued

ods exclude all;

ods output nlevels= td nlevels;

proc freq data= td &ds. nlevels;
tables character / noprint;

run;

ods exclude none;

%let varlist=; * list of variables with special characters;
proc sql noprint;

select Tablevar into :varlist separated by " "

from td nlevels

where nnonmisslevels ne ©;
quit;
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Double-Byte Character sets (DBCS)

« Because East Asian languages have thousands of characters, double (two)
bytes of information are needed to represent most characters.

« Proc contents can be used to determine the Encoding of the dataset.

« To work with datasets created in DBCS/MBCS encoding there are different
versions of SAS editor available with different encoding options.

« UTF-8is an DBCS/MBCS encoding that contains the Latin-script languages,
Greek, Cyrillic, Arabic, and Hebrew. It also includes East Asian languages
such as Japanese, Chinese, and Korean.




THANK YOU!

aravindan.karunakaran@ephicacy.com
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