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Introduction
What’s that “weird” messages are telling me?

Encoding?
Cross Environment Data Access? 

Transcoding?
Truncation? 

ERROR!!!
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Encoding (and Transcoding) in a Nutshell
What is Encoding?

Characters are stored as a series of bytes, where 1 byte = 8 bits
e.g. “Character” is intended a letter, a number, a symbol, etc.

“Sequence” of bits can represent an integer number 
i.e. with 1 one byte, numbers between 0 and 255 (2^8-1=256)

Encoding is the way a computer interprets and represents the 
“Characters” within the data by assigning an integer number to 
each “Character” (code page)

A Character Set is the set of  characters used by a language or a 
group of language
e.g. English or more in general western languages, Chinese, Japanese, etc.

An Encoding Method is a set of rules that assign the numeric 
representations to the set of characters

SAS®  9.4 National Language Support (NLS): Reference Guide, Fifth Edition, SAS https://documentation.sas.com/api/collections/pgmsascdc/9.4_3.5/docsets/nlsref/content/nlsref.pdf?locale=en#nameddest=n04275wmuchnqjn1hfx0yzpopw5a

https://documentation.sas.com/api/collections/pgmsascdc/9.4_3.5/docsets/nlsref/content/nlsref.pdf?locale=en
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Encoding (and Transcoding) in a Nutshell
Encoding Methods Example WLATIN1 (Windows Latin 1, US and Western European)

https://theasciicode.com.ar/

0 1 0 0 0 0 0 1

0*27 1*26 0*25 0*24 0*23 0*22 0*21 1*20

• With one byte (Single-Byte Character Set –
SBCS) WLATIN1 can be represented 

• This is sufficient for most of Western 
European Languages

The letter A is represented 
by the number 65

https://theasciicode.com.ar/
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Encoding (and Transcoding) in a Nutshell
Encoding Methods SBCS vs DBCS vs MBCS

Single-Byte Character Set (SBCS)
Ø wlatin1 or wlatin9 for Western European
Ø wlatin2 for Eastern European

A set of rules that assign the numeric representations to the set of characters
Ø Size of the encoding (type and number of characters represented)
Ø Number of bytes (bits) used

Ø Single-Byte Character Set (SBCS)
Ø Double-Byte Character Set (DBCS)
Ø Multiple-Byte Character Set (MBCS)

Double-Byte Character Set (DBCS)
Ø Shift-Jis for Japanese
Ø Big5 or EUC-CN for Chinese 
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Encoding (and Transcoding) in a Nutshell
Encoding Methods SBCS vs DBCS vs MBCS

A set of rules that assign the numeric representations to the set of characters
Ø Size of the encoding (type and number of characters represented)
Ø Number of bytes (bits) used

Ø Single-Byte Character Set (SBCS)
Ø Double-Byte Character Set (DBCS) 
Ø Multiple-Byte Character Set (MBCS)

Multiple-Byte Character Set (DBCS)
Ø UTF-8 Unicode – Universal Character set Transformation
Ø An encoding that attempt to represent all characters in all languages
Ø MBCS (it uses 4 bytes)
Ø >120000 characters. For some 1 byte is still sufficient for many others not
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Encoding vs Transcoding
Dealing with Transcoding in SAS
wlatin1 à UTF-8, UTF-8 à wlatin1, Failing transcode to wlatin1
Transcode datasets to your local encoding
Summary of “Options”
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Encoding and SAS
Encoding vs Transcoding – Detecting your SAS Encoding

Encoding in SAS establishes the default working environment 
for your SAS session i.e. WLATIN1 in a Windows Os for US and 
Western European Languages

The encoding applied by default in your SAS environment 
determines the default encoding of generated permanent 
datasets by your SAS programs i.e. SDTM

Checking the encoding 
used by default by your 

SAS configuration
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Encoding and SAS
Encoding vs Transcoding

Transcoding is the process of converting data 
from one encoding to another

The same character could have different 
numeric representations in two different 
encodings

SAS Cross-Environment Data Access (CEDA) in 
many cases does the transcoding for you
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Encoding and SAS
Dealing with Transcoding in SAS

Checking the dataset encoding
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Encoding and SAS
Dealing with Transcoding in SAS

Checking the dataset encoding, 4 examples
Ø UTF8 a SAS library with SDTM datasets generated in an UTF-8 Unicode encoding environment
Ø SJID a SAS library with SDTM datasets generated in a shift-Jis Japanese encoding environment
Ø WLATIN a SAS library with SDTM datasets generated in WLatin1 western encoding environment
Ø SJISRAW a SAS library with legacy datasets generated in shift-Jis Japanese encoding environment. 

Some datasets contain some variables with Japanese characters

My SAS session is using a WLatin1 
western encoding 
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Encoding and SAS
Dealing with Transcoding in SAS

Checking the dataset encoding

Transcoding Successful

Transcoding Successful

Same encoding, no need for transcoding
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Encoding and SAS
Dealing with Transcoding in SAS

Opening a dataset with shift-Jis Japanese (SJIS) encoding with Japanese 
Characters in a WLatin1 SAS encoding environment 

Transcoding Failed

CEDA in action
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Encoding and SAS
Dealing with Transcoding in SAS

When transcoding fails, the only solution is to have your SAS session using the 
same Encoding of the original SAS session (or use UTF-8), this is determined at 
SAS startup (AUTOEXEC)

-ENCODING UTF-8

Before with WLATIN1

Now with UTF-8
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Encoding and SAS
wlatin1 à UTF-8

LButf8 a dataset generated with UTF-8 encoding

Reading LButf8 in an wlatin1 encoding SAS session

The “µ” is not correctly 
transcoded

1 0 1 1 0 1 0 1

1 1 0 0 0 0 1 0 1 0 1 1 0 1 0 1

wlatin1 (1 Byte)
SAS length=1

utf-8 (2 Bytes)
SAS length=2

µ

UTF-8 Extended ASCII Representation

1 Byte 2 Bytes

µ
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Encoding and SAS
wlatin1 à UTF-8

LBwlatin1 a dataset generated with WLATIN1 encoding

Reading LBwlatin1 in an UTF-8 encoding SAS session
Try the CVP libname option

The “µ” is now correctly 
transcoded

UTF-8 Extended ASCII Representation

1 Byte 2 Bytes
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Encoding and SAS
UTF-8 à wlatin1

LButf8 a dataset generated with UTF-8 encoding

Reading LButf8 in an wlatin1 
encoding SAS session

NOTE: Data file LIBUTF8.LBUTF8.DATA is in a format 
that ……… Cross Environment Data Access will be used………

The transcoding was successful, no errors
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Encoding and SAS
Failing transcode to wlatin1

SJISRaw a dataset generated with SJIS encoding containing Japanese characters
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Encoding and SAS
Failing transcode to wlatin1

LButf8 a dataset generated with UTF-8 encoding

Reading LButf8 in an wlatin1 
encoding SAS session with 
encoding=ANY option
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Encoding and SAS
Failing transcode to wlatin1
LButf8 a dataset generated with UTF-8 encoding

Reading LButf8 in an wlatin1 
encoding SAS session with 
encoding=ANY option
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Encoding and SAS
Transcode datasets to your local encoding

proc copy inlib=sjis outlib=transf2 noclone;

run;

SAS CEDA transcode for you
NOTE: Cross Environment Data Access will be used, 
which might require additional CPU resource and might 
reduce performance But it requires additional 

CPU resources, Time!!!!
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Encoding and Data Submission
FDA, PMDA and NMPA Requirements

FDA
From the FDA Study Data Technical Conformance Guide section 3.3.5
Variable names, as well as variable and dataset labels should include American 
Standard Code for Information Interchange (ASCII) text codes only. Variable 
values are the most broadly compatible with software and operating systems 
when they are restricted to ASCII text codes (printable values below 128). Use 
UTF-8 for extending character sets; however, the use of extended mappings is not 
recommended. Transcoding errors, variable length errors, and lack of software 
support for multi byte UTF-8 encodings can result in incorrect character display
and variable value truncations. Ensure that LBSTRESC and controlled terminology 
extensions in LBTEST do not contain byte values 160-191 as some character 
mappings in that range may interfere with agency processes.
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Encoding and Data Submission
FDA, PMDA and NMPA Requirements
FDA

Removing “control characters”
mychar=compress(mychar,,’kw’);

Other “control characters”
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Encoding and Data Submission
FDA, PMDA and NMPA Requirements
FDA

Use of Extended ASCII characters require careful 
investigation à no automatic replacement

Non-Printable and Special Characters? … BYTE me!
L. Sims, PHUSE 2016
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Encoding and Data Submission
FDA, PMDA and NMPA Requirements

PMDA (Japan) and NMPA (China)
Ø Some variables need to be provided in both English and Japanese/Chinese 

i.e. AE verbatim
Ø NMPA have additional requirements

Ø Define-xml and Reviewer Guide in Chinese
Ø Encoding used to be specified in the reviewer guide

Ø SAS Datasets and Variables Labels in Chinese
Ø SAS XPT is still the data transfer format (not necessarily  XPT 5 for NMPA)
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Encoding and Data Submission
The SAS XPT Challenge with Multiple Byte Character Set (MBCS) 

Ø Some variables need to be provided in both English and 
Japanese/Chinese i.e. AE verbatim

Ø NMPA have additional requirements
Ø Define-xml and Reviewer Guide 

in Chinese
Ø SAS Datasets Labels in Chinese
Ø SAS XPT is SBCS

http://xml4pharma.com/publications/Poster_Jozef_Aerts_Chinese_characters_XPT.pdf

http://xml4pharma.com/publications/Poster_Jozef_Aerts_Chinese_characters_XPT.pdf
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Conclusions
Summary 

Make sure the encoding of the data 
you receive is compatible with your 
encoding and apply the needed 
transformations

Other Aspects to consider
• Length of variables when encoding 

is not SBCS
• Working with MBCS Encoding (Use 

of “K” functions)

• CDISC-CT, US-FDA requirements
• Other Agencies requirements
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Ø Tips and Fixes for Cross-Environment Batch Transfer of SAS® Data – Y. Zhuo; PharmaSUG 2018
Ø Data Encoding: All Characters for All Countries – D. Dutton; PHUSE 2015
Ø The impact of Change from wlatin1 to UTF-8 in SAS Environment – H. Song, A. Koster; PharmaSUG 2016
Ø UTF What? A Guide for Handling SAS Transcoding Errors with UTF-8 Encoded Data – M. Stackhouse, L. Pogula, 

PharmaSUG 2018
Ø SAS 9.3 UTF-8 Encoding Support and Related Issue Troubleshooting – J. Liang, Edmonton User Group 2016
Ø Non-Printable and Special Characters? … BYTE me! – L. Sims, PHUSE 2016
Ø SAS®  9.4 National Language Support (NLS): Reference Guide, Fifth Edition, SAS 

https://documentation.sas.com/api/collections/pgmsascdc/9.4_3.5/docsets/nlsref/content/nlsref.pdf?locale=en#nameddest=n04275wmuchnqjn1hfx0yzpopw5a

Ø Chapter 3 “Encoding for NLS”
Ø Chapter 4 “Transcoding for NLS”

Ø Chapter 5 “Double-Byte Characters Sets (DBCS)”

Ø Guideline on the Submission of Clinical Trial, NMPA Center for Drug Evaluation Data 
(https://www.nmpa.gov.cn/directory/web/nmpa/images/obbSqc7vwdm0ssrU0enKb7dtd29u9a4tbzUrdTyo6jK1NDQo6mhty5wZGY=.pdf)

Ø Chinese and Asian characters in SAS Transport 5 datasets: Why that is the worst possible choice, J. Aerts, 2020 
(unpublished CDISC-US Interchange poster) http://xml4pharma.com/publications/Poster_Jozef_Aerts_Chinese_characters_XPT.pdf

Conclusions
Other aspects to consider à References

https://documentation.sas.com/api/collections/pgmsascdc/9.4_3.5/docsets/nlsref/content/nlsref.pdf?locale=en
https://www.nmpa.gov.cn/directory/web/nmpa/images/obbSqc7vwdm0ssrU0enKb7dtd29u9a4tbzUrdTyo6jK1NDQo6mhty5wZGY=.pdf
http://xml4pharma.com/publications/Poster_Jozef_Aerts_Chinese_characters_XPT.pdf
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Encoding and SAS
Dealing with Transcoding in SAS

Getting more details with PROC CONTENTS  (dataset with UTF-8 encoding)

Different encoding 
Different Host/Os
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Encoding and SAS
Dealing with Transcoding in SAS

Getting more details with PROC CONTENTS (dataset with SJIS encoding) 

Different encoding
Same Host/Os
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Encoding and SAS
Dealing with Transcoding in SAS

Getting more details with PROC CONTENTS (dataset with wlatin1 encoding)

Same encoding
Same Host/Os
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Encoding (and Transcoding) in a Nutshell
Encoding Methods SBCS vs DBCS vs MBCS

A set of rules that assign the numeric representations to the set of characters
Ø Size of the encoding (type and number of characters represented)
Ø Number of bytes (bits) used

Ø Single-Byte Character Set (SBCS)
Ø Double-Byte Character Set (DBCS) 
Ø Multiple-Byte Character Set (MBCS)

Encoding Character Set Size (Nr. of Bytes)

WLATIN1 (SBC) ASCII (and extended ASCII) 1

SHIFT-JIS ASCII, Katakana, other Japanese 1 or 2 bytes

UTF-8 ASCII, foreign languages, special 
symbols and more

1 to 4 bytes
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Encoding and SAS
Summary of “Options”

proc options option=encoding;

run; 

Checking your SAS session encoding

-encoding UTF-8

If you need to switch to a different session

Changing your SAS session encoding (AUTOEXEC)

%let dsid=%sysfunc(open(<libname>.<dataset name>,i));

%let encodDS=%sysfunc(%attrc(&dsid,encoding));

Checking dataset encoding

libname libor cvp “<original datasets folder>”;

proc copy inlib=libor outlib=libnew noclone;

run; 

Avoiding data truncation from wlatin1 to UTF-8

set <UTF-8 dataset>(encoding=ANY);

libname libor “<original datasets folder>”     

inencoding=ANY;

Avoiding errors when reading UTF-8 datasets in wlatin1 session

<var>=KCVT(<var>,”<original encoding>”,

“<current session encoding>”);

i.e. myvar=KCVT(myvar,”SJIT”,”WLATIN1”);

Assessing and trying to correct encoding=ANY


