PHUSE US CONNECT 2021

Paper DH12

The Encoding Dilemma
Angelo Tinazzi, Cytel Inc, Geneva, Switzerland

ABSTRACT

It is not uncommon to see in SAS log files messages such as “Some character data was lost during transcoding in the
dataset.” What are we risking if we do not take care of such a message? What is the message telling us? How can we
prevent the message to occur or what actions do we need to take to eventually correctly reading the data we have
received?

Moreover, regulatory agencies such as the Japanese (PMDA) or more recently the Chinese (NMPA) [8], are now asking
to submit datasets, and not surprisingly (or surprisingly for someone), they are requesting not only datasets in CDISC
format but they are also requesting or suggesting the use of SAS XPT format as a file data format; furthermore, the
NMPA has specific requirements with regards to the use of Chinese language for things like label of datasets and
variables and contact of character variables e.g. adverse events terms.

With this paper | would like to stress the importance of encoding in SAS and how this could affect the correct handling
of text. Options will be provided to make sure your character data are correctly retrieved when ‘special’ characters are
handled. The risk of data loses when using SAS XPT and practical solutions will be also discussed.

INTRODUCTION

Very often SAS logs are plenty of let me say weird messages and often SAS programmers ignore these messages
unless an error prevents their SAS session to execute correctly and without errors. | am sure most you have come
across with at least one of the messages in figure 1.

NOTE: Data file SJISRAW.ADVEVE_!_0.DATA is in a format that is native to another host, or the file[BREBGIAGIocs not match the session encoding.

[FToss ERVITOPNEAT DITA AECERR ki || be used, which might require additional CPU resources and might reduce

perforsance.

Encoding?
ICross Environment Data Access?

NARNING: Sowe character data was lost dur ng [RESRSEOEIRGR]n the dataset SIISRAW.ADVEVE_I0. Either the data contains characters that are not
representable in the new encoding or [IEUREBRIDMNccurred during transcoding.

Transcoding?
Truncation?

Sone character data was lost during tn the dataset TOCREATE.TESTTOUTFS.

glther the data contains characters

DMG! that are not representable ln_ghe_ﬁeu_en:_:oc!lng'oroccurred during transcoding.

: The DATA step has been abnormally terminated.

cause of errors.

NO![; There were 2 observations read from the data set TOCREATE.TESTTOUTFS.
WARNING: The data set VORK.TESTTOUTFS may be incomplete. When this step was stopg
NATF+ NATO ctatamant wead (Tatal nvarace ¢imal:

Figure 1: “Weird” messages in our SAS log

They are notes and warnings telling you that SAS has done some actions for you; while in the first case your local SAS
session was able to correctly transcode characters coming from a different SAS encoding configuration, in the second
case not all characters were correctly transformed and interpreted by SAS and even worst some characters make SAS
to fail.

ENCODING IN A NUTSHELL

Before we try to troubleshoot and resolve these transcoding issues, it is helpful to understand why those issues
occurred.

WHAT IS ENCODING

In computers characters data are stored as a series of bytes, which is made up of binary digits called bits. In this content
a character is a generic wording to say any kind of character that could be represented by a computer system such as
letters, digits or numbers, punctuations, and other special symbols.
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As such in computers each character to be correctly represented is assigned a number. For example, with one byte,
so eight bits, we can represent 256 characters, each one identified by a unique number ranging from 0 to 255.

This way computers interpret and represent the characters within the data by assigning an integer number, is called
encoding and each encoding system has its own way of assigning a number to each character.

Thus, the encoding method of a specific encoding system is defined by a set of rules where each number is assigned
a character. However, because our computing environments are not perfectly standardized, there are diverse types of
encodings in use, and each encoding has its own character set and encoding method.

For example, in SAS with the wlatin1 encoding the letter “A” upper case is represented by the number “65” which is
then translated into a sequence of eight bits (one byte). With this encoding system, we can represent most of the
Western European Languages, such as English. We can represent all ASCII characters, including control characters
and extended ASCII characters (figure 2).

Instead, other languages such as Cyrillic, or most of the Asian languages can be not fully or not represented at all
because their alphabets use a separate set of symbols. Because of that, because some encodings require to represent
different and more characters, the storage size of each encoding might differ.

ASCI!I control ASCI| printable Extended ASCII
characters characters characters
00 NULL  (Nul character 32 space 64 @ 9% - 122 ¢ |160 & [1©2 L (224 0
01 SOH (Startof Header 33 1 |65 Atz 2 120 4 151 i 103 L 5§
02 STX  (StartofText) = B (9% b 130 @& 162 o6 194 26 0
03 ETX End of Text c | ¢ 131 & |163 & |195 I 27 0
04 EOT  (EndofTrans D (100 d 132 & |14 @ |16 - (228 &
05 ENQ (Enquiry E |101 e 133 a [165 N |17 } |20 6
06 ACK (Acknowledgement) F o102 134 & (166 * |18 & (230 g
07 BEL Bel G (103 ¢ 135 ¢ |167 ° |19 A [231 p
08 BS (Backspace) = 13 & (168 ¢ (200 L (232 p
09 HT Horizontal Tab letter A is represented 137 & |169 @® 201 I 233 U
10 LF (Line feed) 138 & (170 -~ |202 4 234 0
n VT Vertical Tab by the number 65 139 i 171 % |203 235 U
13 CR (Camiage retum 5 - |77 M |19 m 141 i (173 |20 = |237 ¥
15 SI Shift In) 47 79 o 1 o 143 A 175 » 207 a 239 <
16 DLE  (Dataink escape) 48 0 |8 P |12 p 144 E 176 208 & 240 =
17 DC1  (Device control 1 4 1 |81 q [13 4q 145 =2 |17 209 B (241 =
18 DC2  (Device control2 5 2 |8 R |14 r 146 &£ (178 § |210 E |22 . .
19 DC3 (Oeeecowois | |51 3 |8 s |15 s | |17 e |1 T |am e |2 % | ° Withone byte (Single-Byte Character Set —
20 DC4  (Device control 4 52 4 |8 T |16 t 148 6 180 22 E 24§
21 NAK (Negative acknowl 53 5 85 u M7 wu 149 6 181 1 213 245 § SBCS) WLATIN1 can be represented
22 SYN (Synchronouside)| |54 6 |8 V118 v 150 @ (182 A (214 | 246
23 ETB (End of trans. block 55 7 |8 W |19 w 159 u (183 A |215 i |247 Ry b
24 CAN Cancel) 56 8 |8 X 120 x 152 § |18a © 216 1 |248 ¢ ¢ This is sufficient for most of Western
25 EM  (End of medium 57 9o |8 Y [121 y 153 O [185 & |217 1 J249
26 SUB  (Substitute) 58 : %0 z |12 2 5s 0 |1 | |28 250 - European Languages
27 ESC Escape) 5 & |91 [ 153 155 o |187 =3 |219 i 251
28 FS  (File separator 60 < |® 124 | sssamemfissmdm| 2wl
20 GS  (Group separator) 61 = |93 ] [125 ) 157 @ (189 ¢ |221 § |253 *
30 RS (Record separator 62 > |94 A |16 ~ 158 = (190 ¥ (222 | 254 =
31 Us Unit separator 63 ? 95 _ 159 f 19 1 223 ™ 255 nbsp
127 DEL (Delete)
https://theasciicode .ar/

Figure 2: Encoding Method, example WLATIN1

SINGLE BYTE CHARACTER SET (SBCS) VS MULTIPLE BYTE CHARACTER SET (MBCS)

While with wlatinl one byte is enough, so it is said it is a Single Byte Character Set (SBCS), for other encoding one
byte is not enough. For example, Shift-Jis the encoding system that defines encoding rules for Japanese characters
and Big5 or EUC-UN for Chinese characters, require two bytes to represent all characters fully and correctly in their
respective characters sets.

The UTF-8 encoding, defined by the Unicode standard, it is an attempt to overcome the different national languages
requirements. With this encoding system in fact more than >120000 characters can be represented, some might still
need one byte, other two, with up to a maximum of 4 bytes. For this reason, this encoding is defined as a Multiple Byte
Character Set (MBCS). One also important thing to mention is that some characters that in wlatinl require 1 byte, in
UTF-8 the same.

Character Set Main SAS encoding and characteristics

Single-Byte Character Set (SBCS) e wlatinl or wlatin9 for Western European

e Wwlatin2 for Eastern European

Double-Byte Character Set (DBCS) e Shift-Jis for Japanese

e Big5 or EUC-CN for Chinese

Multiple-Byte Character Set (MBCS) e UTF-8 Unicode — Universal Character set Transformation

¢ An encoding that attempt to represent all characters in all
languages MBCS (it uses 4 bytes)

e >120000 characters.

e For some 1 byte is still sufficient for many others not

Table 1: Type of Character Set
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ENCODING AND SAS

The encoding defined by your SAS working environment, determines the default encoding for your SAS session.

For example, all your CDISC SDTM datasets created in your SAS session, are saved using the encoding defined by
your SAS environment, so if your configuration use by default wlatinl than by default any SAS datasets you created,
either permanent or temporary, will be created using the wlatinl encoding.

For this reason, it is important and critical to be aware of what encoding is by default used by your SAS configuration
so that you can also inform and prevent your client or your regulatory agency.

DETECTING YOUR ENCODING
You can check this in SAS in at least two ways by querying the encoding option using the proc options, for example
the default SAS configuration at Cytel uses wlatinl encoding (figure 3)

proc options option=encoding;

run;

ENCODING=WLATIN1 Specifies the default character-set encoding for the SAS session.
NOTE: PROCEDURE OPTIONS used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

Figure 3: Encoding Method, example WLATIN1

ENCODING VS TRANSCODING

We discussed so far about encoding but let us also clarify a couple of topics related to transcoding.

Transcoding is the process of converting from one computer encoding to another. Giving the fact a character could
have different numeric representations in two different encodings, if we are receiving datasets generated in a SAS
environment with a different encoding, the first thing SAS will try to do is to make the needed transformations, or
transcoding, so that each character is correctly represented and converted in the encoding used by our SAS
configuration. SAS does automatic transcoding for you by invoking the Cross-Environment Data Access (CEDA) engine
we saw also mentioned earlier in the SAS log.

DEALING WITH TRANSCODING IN SAS

We saw before how to check the encoding used by our SAS configuration, let's see how to check the encoding used
in the SAS datasets received. SAS supplies several options and one is the ATTRC function that can be used with
%$sysfunc macro. In figure 4 you can see a simple macro | have created to make a number of checks of datasets
encoding.

/*Checking encoding¥*/

$macro encod(libin=,dsin=);

Sput;

Tput ——CHECRING FOR ENCODING———————————"———————————————r -
$put &libin..&dsin;

%let dsid=%sysfunc(open(&libin..&dsin,i));

put ENCODING is |‘bsysfunc (attrc(&dsid, encoding)) ;
UDIARTE, 5o o o e S o o o s P O B 1 o e S S v e v s S e =
$put;

$put;

%let dsclose=%sysfunc(close(&dsid));
$mend;

Figure 4: Checking the dataset encoding — Macro %encod

For the purpose of the examples I'm going to discuss, | will make use of four libraries each one containing SAS datasets
created with different encoding:

- UTF8 a SAS library with SDTM datasets generated in an UTF-8 Unicode encoding environment

- SJID a SAS library with SDTM datasets generated in a shift-Jis Japanese encoding environment
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- WLATIN a SAS library with SDTM datasets generated in WLatinl western encoding environment

- SJISRAW a SAS library with legacy datasets generated in shift-Jis Japanese encoding environment. Some
datasets contain some variables with Japanese characters

Figure 5 shows some example of using the macro to test the encoding of datasets created with different encoding:

- the first dataset queried is a dataset created using UTF-8 encoding that is different than my encoding

- same for the second dataset created with shift-Jis Japanese encoding. For both datasets SAS is alerting us the
SAS datasets were generated using a different encoding

- for the last example, because the dataset was created with the same encoding, no NOTES are written in the log

Of note, the other way of checking the encoding is by using the PROC CONTENTS (figure 6).

le3z libin=utfa,dsinzae); |

-===CHECKING FOR ENCODING=============c-==c-cceecoax

utfs.ae

NOTE: Data file UTFB.RE.DATA is in @ format that is native to another host, or the Tile encoding does not match the session encoding.
performance.

ENCODING is utf-8 Unicode (UTF-8)

| Transcoding Successful |

(=5 Iibin=siIs,dsinzae); |

====CHECKING FOR ENCODINB============mssssmceceac====

Slis.ae

NOTE: Data file SJIS.AE.DATA is in a format that is nmative to another host, or the Tile encoding does not match the session encoding.
performance.

ENCODING is shift-jis Japanese (SJ1S)

| Transcoding Successful |

B3y Iibinzwlatin,ds 1-00; |

===-CHECKING FOR ENCODING-===========--ccoooconoononn Same encoding, no need for transcoding
wlatin.Adveve_1_|
ENCODING is wiatinl Western (Windows)

Figure 5: Checking the dataset encoding

proc contents data=utf8.ae;

run;

Encoding Details for utf8.ae

The CONTENTS Procedure

Data Set Name UTF8.AE Observations 200
Member Type DATA Variables 31
Engine v Indexes 0
Created 05/22/2018 23:39:22 Observation Length 648
Last Modified 05/22/2018 23:39:22 Deleted Obserwvations 0
Protection Compressed NO
Data Set Type Sorted NO
Label Adverse Events
Data Representation |HP_UX_64Y, RS_G000_AIX_B4Y, SOLARIS_B4Y, HP_IABY
Encoding utf-8 Unicode (UTF-8)

Figure 6: Checking the dataset encoding with the PROC CONTENTS

I mentioned before that, when a dataset is generated using a different encoding, SAS tries to make the transformation
for you; however, there are situations where some characters can be not represented into your SAS encoding session
and as such the characters are lost.

For example, despite our transcoding seemed successful when previously we queried the Japanese AE dataset, if we
try now to open the same dataset, we will see that for one variable in particular some characters were not correctly
translated and despite the Cross Environment Data Access tried to transcode, some characters in the Japanese
adverse event verbatim text were lost (figure 7).

E VIEWTABLE: Sjisraw.Adveve_1_0 (Pretreatment/Adverse Events)

AESEQ AEVTJ | AesoT | aeenT |
1 1] e 11APR2012  30MAY2012
2 1| e 21MAR2012 26MAR2012
3 1f = 21MAR2012 22MAR2012
4 1| e 21FEB2012  06MAR2012
5 2| e 26FEB2012  23NOV2012
6 2| e 17SEP2012  080CT2012
7 1| AGT =~ 21GFP2N12 19NNV2012

NOTE: Data file SJISRAW.ADVEVE_1_0.DATA is in a format that is native to another host, or the file encoding does not match the session encoding

Cross Environment Data Access will be used, which might require additional CPU resources and might reduce
performance.

WARNING: Some character data was lost during transcoding in the dataset SJISRAW.ADVEVE_I_0. Either the data contains characters that are not

representable in the new encoding or truncation occurred during transcoding. Trnnscodinaniled

Figure 7: Opening a dataset with shift-Jis Japanese (SJIS) encoding with Japanese

4
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In such a situation the only way of correctly reading the dataset content, it is to change the default encoding of your
SAS configuration in your SAS configuration file. Let us assume we are not aware of the encoding used, we can try
with the universal UTF-8:

-ENCODING UTF-8

So what before was partially read when the dataset was opened in SAS wlatinl encoded session, it is now correctly
read in a UTF-8 encoding SAS session (figure 8), of course if you can read Japanese!

T VIEWTABLE: Sjisraw.Adveve_1_0 (Pretreatment/Adverse Events) | Now with uTF-8 |
AESEQ| AEVTJ |

3 = b VIEWTABLE: Sjisraw.Adveve_1_0 (Pretreatment/Adverse Events)

2 — AESEQ| AEVTJ | AEsDT | AEEDT

3 1+ 1 1 [ftEs 11APR2012  30MAY2012

4 1 aearass 2 1 2UHERREZE 21MAR2012 26MAR2012

5 2 S 3 1 i 21MAR2012 22MAR2012

6 2 weeee 4 1 70U -1 AR 21FEB2012  DEMAR2012

7 BAASES 3 2 ARERERE 26FEB2012  29NOV2012
5 2 {BHEOE L 17SEP2012 080CT2012
7 1 ASTHE 21SEP2012  19NOV2012

Figure 8: Checking the dataset encoding

From WLATIN1 to UTF-8

With the earlier example we saw that changing the encoding of our SAS session to match the source encoding could
solve the issue. However, there are other instances where this is not enough.

Let us now take the example of lab dataset originally created with a wlatinl session when this is transcoded into a UTF-
8. See figure 9: despite the SAS Cross Environmental Data Access, one character was not correctly transcoded. |
earlier mentioned that the same character in one encoding system might requires one byte, while when transformed
onto another encoding the same could require two or more bytes. If we look for example at the 256 ASCII characters,
we can see that the standard ASCII characters require 1 byte in UTF-8, same as in wlatinl, while the extended ASCII
characters in UTF-8 requires two bytes where wlatinl require one byte.

Thus, the “micro” (i) symbol is on the list of characters that in UTF-8 requires two bytes instead of one and if we look
at the “numeric” representation in the two encoding systems we can see they are two different “character”. This
difference is also reflected in the SAS length, where the micro symbol is of length 1 in a wlatin1, while the same is of
length 2 in UTF-8. Does this explain the wrong transcoding?

LButf8 a dataset generated with UTF-8 encoding e A e

ASCI control ASCHl printable. Extended ASCII
characters characters. characters

5} VIEWTABLE: Trans! Lbwiatin L3 "orLowieint ropeie

- S
g |4 %
& 4
it °
Find column name -3 o
1 pmol/ - ® |7 ow |
mmol T 0
2 olA ColumnName  Type  Length Fe :

3 o Aaunit Text 6

Reading LButf8 in an wlatinl encoding SAS session
data libutf8.LBUTFS8;

set libwlat.LBwlatinl;
run;

(gt VIEWTABLE: Libru‘a.l.butfs |
i | wlatinl (1 Byte)
1 Om:/.: n— 6 u nnnnnn SAS length=1 £ ;
utf-8 (2 Bytes
§ ;N The Eu" is not correctly ] nnnnnnnnnnnnn SAS length=2

SEesessgegspeReEId s

b
"
w
w
»
2
z
b
b
s
-
»
»
w0
31

transcoded

Figure 9: From wlatinl to UTF-8

One way of fixing this length issue is to use the CVP option with the LIBNAME. To see the effect, because the CVP
option when used makes the SAS library read-only, we need to create the UTF-8 transcoded datasets in a separate
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SAS Library. What will be the effect of the CVP option? Well first the micro symbol is now correctly transcoded and
interpreted in the newly created dataset, but to make this possible SAS with the CVP option had to increase the length
of the UNIT variable from 6 to 9 bytes to correctly represent the micro symbol in the new UTF-8 encoding (figure 10).

LBwlatinl a dataset generated with WLATIN1 encoding

5k VIEWTABLE: Transf1.Lbwlatin] o "HHowatint roperies
i | General | Detais | Colmns | indexes | rtegriy
iNd column name:
1| mol Find colu ——
2 mmol/ Column Name Type Length T
3 i Aaunit Text 6

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

libname libwlat cvp "C:\Users\Zngelo.Tinaz:
data utf8.LBUTFS8;
set libwlat.LBwlatinl;

The “p” is now correctly
transcoded

run;
gt VIEWTABLE: Utfe.Lbutf8
1 Find column name: [
2 i 4
Column Name Type Length |
- Aaunit Text 9

Figure 10: Fixing transcoding issue from wlatinl to UTF-8 using the LIBNAM CVP option

From UTF-8 to WLATIN1

Let us now consider the same example but by assuming the dataset we received has been created in a UTF-8 encoding
environment and now we want to use the dataset in a wlatinl encoding environment. If we do SET the UTF8 dataset
we can see again the micro symbol was correctly transcoded and interpreted in the wlatinl environment (figure 11).

LButf8 a dataset generated with UTF-8 encoding

i 1 VIEWTABLE: Work.Lbwlatin1
4l VIEWTABLE: Libutf8.Lbutf8 3 —
urd ‘ Reading LButf8 in an wlatinl 1 [uma
1 umolA . . 2 mmolA
2 |mmoi encoding SAS session 3 oA
3 g/ —

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

The transcoding was successful, no errors

Figure 11: From UTF-8 to wlatinl

Failing transcode to wlatinl
If we look back at the earlier Japanese encoded dataset, if we stay in a wlatinl encoded environment, we can also
notice that if we try to use that dataset, the SAS datastep end with an error (figure 12).
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data Adveve_1 O;
set SJISRaw.Adveve_1 0O;

run;

ERROR: Some character data was lost during transcoding in the dataset SJISRAW.ADVEVE_1_0. Either the
NOTE: The DATA step has been abnormally terminated.

NOTE: The SAS System stopped processing this step because of errors.

WARNING: The data set WORK.ADVEVE_1_0 may be incomplete. When this step was stopped there were 0 obs
WARNING: Data set WORK.ADVEVE_1_0 was not replaced because this step was stopped.

Figure 12: Transcoding causing errors

Many SAS programmers solve this issue by using the encoding=ANY option which tells SAS to not use the SAS
Cross Environmental Data Access and to ignore the current SAS session encoding (figure 13).

data Adveve_1 O;
set SJISRaw.Adveve_l_O(encoding=ANY);
run;

NOTE: There were 212 observations read from the data set SJISRAW.ADVEVE_1_0.
NOTE: The data set WORK.ADVEVE_1_0 has Zlg.obgervations and 50 variables.

Figure 13: Use of the encoding=ANY option

So the encoding=ANY option might seem the approach with best pros and cons balance as it removes the risk of having
errors in the SAS program. However, it must be used carefully because by ignoring the local encoding, SAS anyhow
try to make an interpretation the value as something.

So if we try to read in a wlatinl encoded SAS session the lab dataset in figure 14 originated in a UTF-8 encoding SAS
session, SAS will not transcode characters that have a different representation and therefore again the “micro” symbol
will be not correctly interpreted.

LButf8 a dataset generated with UTF-8 encoding

T3 VIEWTABLE: Libutf8.Lbutf8 . 53 VIEWTABLE: Work.Lbwilatin1
e | Reading LButf8 in an wlatinl - ﬁJ

2 |mmol encoding SAS session with 2 |mmolA

—3 1o encoding=ANY option 3 e

data lbwlatinl;
set libutf8.lbutf8 (encoding=any) ;

run;

Figure 14: Failing to read UTF-8 dataset in a wlatin1 environment

In such case, we might need to take care of the transcoding and somehow manually handle the transcoding of
characters having a different representation, for example by using the KCVT function as per the example in figure 15.

Transcode datasets to your local encoding

One last recommendation | want to give is that it also makes sense to permanently convert datasets generated in other
encoding to your local encoding before using them. This will save some SAS resources and execution time.

In fact, if you have a look at the log when the Cross Environment Data Access enter into action it alerts you it will take
some additional CPU resources, as shown on figure 16.

The conversion can be done by simply running a PROC COPY where all datasets of the source library are copied to the
new library using the local session encoding. This can save later some CPU time every time the transcoded datasets
are used as shown in figure 16.
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LButf8 a dataset generated with UTF-8 encoding

Tk VIEWTABLE: Libutf8.Lbutf3 5 3 VIEWTABLE: Work Lbwiatin1
— unit | Reading LButf8 in an wlatinl fﬁ

| 2 [|mmoln encoding SAS session with 2 el
3 oA encoding=ANY option 3_loA

data lbwlatinl;

set libutf8.lbutf8 (encoding=ANY) ;

array allchar (*) _character_;

do 1i=1 to dim(allchar);
txt=KCVT (allchar (i), "UTF-8", "WLATIN1");
varname=vname (allchar(i));
if txt”=allchar (i) then do;

put ".... Instring for variable " varname " : " allchar(i) "converted to: " txt;
allchar (i)=txt;
end;

drop txt varname;

run;
.... Instring for variable unit : Aumol/| converted to: umol/|
Figure 15: Fixing transcoding issue

proc copy inlib=sijis outlib=transf2 noclone;

run,
/*Test use of CPU: Using original datasets */ /*Test use of CPU: Using transcoded datasets */
proc sql noprint; proc sql noprint;
create table test3QLOriginalEncoding as create table testSQLTanscodedEncoding as
select a.*, b.arm, b.race, b.sex select a.*, b.arm, b.race, b.sex
from SJIS.AE a left join SJIS.DM b from TRANSF2.AF a left join TRANSF2.DM b
on a.usubjid=b.usubjid; on a.usubjid=b.usubjid;
lquit; quit;

NOTE: PROCEDURE SGL used (Total process time): NOTE: PROCEDURE SGL used (Total process time):
real time 0.13 seco rea me T Secon
c time 0.04 seconds

Figure 16: Transcode datasets to your local encoding

ENCODING AND DATA SUBMISSION

I want now to quickly touch the topic of encoding and data submission and more in general the requirements for special
characters when datasets are submitted to the Health Authorities such as the FDA.

FDA

If we take for example the FDA “Study Data Technical Conformance Guide,” the agency defines some rules with regards
to character to be used when naming and labeling datasets and variables but also datasets content where they
recommend restricting the use of standard ASCII printable values below 128, so essentially all characters requiring one
byte regardless of encoding used as we previously discussed. The FDA also alerts you on possible transcoding issue
when working with UTF-8 encoding and they also explicitly ask you to avoid the use of specific range of characters
from the ASCII extended set (figure 17).

Regarding the first requirement of avoiding nonprintable characters, or ASCII control characters, one uncomplicated
way is the use of the compress function using the compress function modifier to remove all non-printable characters.

mychar=compress (mychar, , "kw’ ) ;

For the second requirement, the recommendation is to carefully assess where these characters have been used and
find a replacement strategy [6].
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Variable names, as well as variable and dataset labels should include American
Standard Code for Information Interchange (ASCIl) 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.
Figure 17: FDA Study Data Technical Conformance Guide section 3.3.5

PMDA AND NMPA

For other agencies, such as the Japanese PMDA or more recently the Chinese NMPA, the tricky part is on the
requirement of providing some items in the data submission packages in either Chinese or Japanese; for example AE
verbatim in the dataset or even more the define and reviewer guide in Chinese for the NMPA submission. Both PMDA
and NMPA, as for the FDA, require the submission of datasets in SAS XPT format.

THE CHALLENGE OF MBCS AND SAS XPT FORMAT

Having a proper setting of the encoding is just a step forward for properly handling Japanese or Chinese characters in
SAS. Unfortunately, SAS XPT V5 might pose additional challenges when English text are translated into Chinese, such
as altering the length of the required bytes and therefore the length of the variable, length of the variable that might
exceed the limit imposed by SAS XPT5.

The translation of some items from English to Chinese in your datasets might expose you to some side effects as
demonstrated by Jozef Aerts [9] in his poster with this simple example with the CMTRT and HODECOD label (see
example in figure 18).

Concept Description

Bit and bytes and characters | Characters are stored as a series of bytes, where 1 byte = 8 bits

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

Character Set 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.

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

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

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 | SAS transcoding engine to automatically transcode characters from an encoding

Access (CEDA) to another

Table 2: Summary of key encoding concepts covered in the paper

CONCLUSION

Moving datasets across different environments using different encoding, might cause some data transcoding issue.
Therefore, it is important programmers check as a first step when receiving datasets from external sources such as
vendors, the encoding used. Hopefully SAS makes available a number of tools and techniques to facilitate the proper
conversion, or transcoding, from one encoding to another.

There also consideration related to encoding that | did not cover in this paper, such as dealing with length of variables
when encoding is not SBCS and the use of “K” functions [2][3].



PHUSE US CONNECT 2021

Some SDTM Labels won't fit!

CMTRT: Reported Name of Drug, Med, or Therapy
Chinese: IREZ4mRSHmBIR, AYETT

requires 42 bytes, available are only 40 - last character
will be lost

HODECOD: Dictionary-Derived Term for the Healthcare
Encounter

Chinese: aE 5 XN ETT RIBBZIRIAKIT

requires 42 bytes, available are only 40 - last character
will be lost

Figure 18: Issue with XPT dataset when translating English labels onto Chinese
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