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Abstract. In this document, we propose some single-charactemame, symbolic
representations of the nonprintable ASCII characteseda@n Unicode characters that
are present in widely-available fonts. The symbolesen here are intended to be
evocative of the originally intended meaning of the corredimg ASCII character, or, in
some cases, a widespredal factopresent meaning. In many cases, the control pictures
that we suggest are similar to those specified in AKEB2/ISO 2047, which has not
been uniformly conformed to for representing the contades in all of the widely
available Unicode fonts. In some cases, we suggestaiter glyphs that we believe are
more intuitive than ISO 2047’s choices.

1. Introduction

The most current official standard specification defining 7-bit ASCII character set is
ANSI X3.4-1986, presently distributed as ANSI/INCITS 4-1986 (R2002)is character
set includes 34 characters that have no visible, norbipaphical representation,
namely the 33 control characters (codegQ6,6 and 7ke) and the space character (code
2016). In some situations, for readability and compactnessay be desired to display or
print concise graphic symbolic representations of théseacters, consisting of only a
single glyph per character, rather than a multi-atteracharacter sequence.

According to ANSI X3.4-1986, graphic representations of r@dmharacters may
be found in American National Standard Graphic Representation of the Control
Characters of American National Standard Code for Information InterchaAdksI
X3.32-1973. We have not yet been able to obtain this patidolcument online, but an
appendix to ANSI/INCITS 4-1986 states that the X3.32 standadémgical to ISO 2047,
which we did examine and will discuss below.

The Unicode standard (version 5.0, also some earlierovs)sprovides a number
of code points (24Q0@-242%¢) that are intended for use in graphically representing the
CO control characters and the space and delete chardaiemver, Unicode itself does
not specify how these characters should look. Thet makely-supported glyphs for
these code points consist merely of the standard abbosgdor the control characters’
names rendered in a narrow-width font within a singy@lyl For example, in the Arial
Unicode MS font distributed with MS Office, the codergsiintended for depictions of
the nonprintable ASCII characters are rendered aswmslishown here in an 18-point
bold version, for clarity):
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!! m #

whereas in the Lucida Sans Unicode font, the same poidés are rendered somewhat
less compactly, like this:

1" #

In both cases, the available glyphs provide no graphic mnenor symbolic depiction
of the meaning of the characters, beyond what is alrpegient in their multi-character
textual abbreviations, and so these symbols are not muem ahprovement beyond
simply writing out the abbreviations NUL, SOH, STX, aadforth.

There is actually an available standard which specfiezore mnemonic set of
graphical representations: INCITS/ISO 2047-1975, which is imclnid and apparently
derived from the earlier ANSI X3.32-1973. Figure 1 is a colk that was found on a
random website (without attribution) that shows oneleging of the 1ISO 2047 standard
glyphs for characters @91F In most cases, the pictures shown here are almost
identical to 1SO’s images, except that ISO’s backspawawv doesn’t curve quite as far
around. Figure 2 shows an excerpt from the official B28@7 standard document (p. 6)
showing their recommended glyphs for SP (space) and(D&kte).

(AL L) LT TR TN T N S AL FE T J AR ] r&w e TEE L Ve [T &~ [TT0T] " <9110 W
%
nplajris|ftjujviw|[x|y|z[{|[]|]]} *HDELF

Figure 1. ASCII table including the ISO 2047 Standard represemtbtbthz CO controls @91F.
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Figure 2. Pictorial and two-character representations oBSR€2Qs)
and DEL (1k) characters, excerpted from ISO 2047.

Now, you might like or dislike 1ISO 2047’s particular cho@esymbols, but the bigger
problem is that these symbols themselves are not supgdorted; experience, at least)
by the widely available software for text entry andptiiy. For example, in the
Microsoft Word 2003 word processing environment, the only faats that came
preinstalled that appear to support a large subset of UnamedArial Unicode MS and
Lucida Sans Unicode. Not only do these fonts fail to beel8O 2047 symbols to
represent the standard Unicode codes for control pictasegie mentioned earlier, but
even worse, most of the ISO 2047 symbols are not tourelfanywhere in these fonts at
all. In fact, as far as | have been able to tell, quifevaof the ISO 2047 symbols are
not specifically mandated to be present even in the lmaeydatest versions of Unicode.
One could try searching for ISO 2047’s symbols among availaoh-Unicode fonts, but
this hardly seemed worthwhile, since for maximum portgbiive would prefer to stick
with widely available fonts that are based on a wefiported standard such as Unicode.

Therefore, it was decided that a worthwhile exercisald/be to see if we could
come up with an alternative set of glyphs (that is, motf@ming to 1SO 2047) for
representing the nonprintable ASCII characters, using syinbols that are available
within the Unicode fonts that are distributed with MiotisOffice, namely the fonts
mentioned above. This will permit representations lafi@hprinting ASCII characters to
be easily entered and depicted within popular Microsoft narog such as Word and
Powerpoint, by using the Insert Symbol menu command.

Without further ado, let's proceed to the next sectiohiclv presents our
suggested symbols. Then, section 3 will present a disoussjustify these choices.

2. The Proposed Symbols

Table 1 below lists the nonprintable 7-bit ASCII charactand the suggested symbols
for them. Generally, when we suggest more than one syimbal given character, the

symbols are given in an order that corresponds roughlyetalégree to which they are
preferred, from most to least preferred. Section 3a@xplour choices in detalil.

Table 1. ASCII control characters and other nonprintable attara (space, delete) with some proposed
new mnemonic symbolic glyph renderings of them. Columrhdws the hexadecimal code of the
character. Column 2 shows the character that, if tygate Wwolding down the Control key, will generate
the character (at least on some systems). Thd tmwlumn shows the official abbreviation for the
character, from the ANSI X3.4 spec. The fourth colushwws the Unicode control picture for the
character, as rendered in the Arial Unicode MS fomhe fifth column shows one or more proposed
choices of suggestive and widely-available Unicode chemsdhat be used to represent the control
characters, shown in a proposed ordering from most $b feaferred. The next column gives the official
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the table row, according to OC=other control (mageni@=transmission control (red), FE=format
effector (green), CE=code extension (yellow), DC=deuimstrol (cyan), IS=information separator (blue).
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Next, Table 2 below gives a complete table showing tbstipreferred glyphs for all the
ASCII characters in a convenient two-dimensional catdetformat.

Table 2. ASCII code table using special proposed mnemonic glyphthéononprintable characters. The
color code used is the same as in Table 1.
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Finally, Table 3 below gives the Unicode code points andesawh all of our suggested
symbols, as well as others that are similar to ISO 2Z0dictures (highlighted in yellow).
This table may be useful to help the readers of this dentim locating these symbols
using Microsoft Office’s Insert Symbol dialog box, @an equivalent component of their
preferred text entry environment.

Table 3. Unicode hex codes and symbol names for some suggestedlisynepoesentations of the
nonprinting ASCII control codes. For each characteeytare ordered from most to least preferred.
Symbols highlighted in yellow are the available symbbé twvere deemed to correspond most closely to
the 1SO 2047 proposals. In this document, we do not advasatg all of ISO 2047’s suggestions, even
where they are available, for the reasons discusssetiion 3. However, the available ISO 2047 symbols
are included in this chart nevertheless, for purposesmplebeness.
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3. Discussion

In this section, we discuss and attempt to justify owiogs and recommended order of
preference for all of the control code pictures thatigsted above.

Null. In many fields, the concept of nullity or nothingnessapresented by,

the empty set symbol used in mathematical set theSigce, in 7-bit ASCII, the NUL
(code 0Qg) character is intended to be used as meaninglessfditiéhe empty space or
time in between valid symbols, it seemed appropriatefdresent it using a symbol that
literally means “nothing.” Meanwhile, ISO 2047’s suggestidnusing an outlined
square for NUL is already widely used by many softwargqamms to depict otherwise
unprintable characters. In this document, we suggesa tdgiare might be better used to
represenend of transmissigras discussed below.

Start of header. 1SO 2047’s suggestion for this is good; a pair of lines aditues
upper and left sides of the character space. This image ssitjgespper-left corner of a
page. If one were to write a message on a piece of,pape might naturally start by
writing the message header information in the upperctafier of the paper. Therefore,
it seems natural (at least in languages that read leitHtd to use this image for SOH.

In Unicode, we found two symbols that look similar t®1§ namely (left ceiling) and
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(top left corner). We prefer the left-ceiling syminabstly because the horizontal line

is closer to the top of the character space.

Start of text. ISO 2047’s suggestion for this looks like it could be a r=¢pa
between the message header and the message text, swvichtiSTX is defined to be. It
is also an upside-down “T”, which mentally associategth the word Text. Therefore,
we propose adopting this character as a good choicelfr 8 is available in Unicode

as (up tack), a symbol that is widely used in mathematigsgxXample to represent the

relation “perpendicular to” in geometry.

End of text. This is logically the complement of SOH, as itntended to end a
message. Therefore it is appropriate that it should Ha opposite symbol to SOH.

End of transmission. This is a tough one. At first, we thought that a white
square might be appropriate, analogously to how mathearaigometimes use this
symbol to end a proof. But then, we decided that we rdittel ISO’s lightning-bolt
symbol. The lightning bolt suggests an electrical shaok, electricity is what is often
used to send transmissions, and an electric spark neigint from breaking a wire to end
a transmission. However, no lightning bolt symbol wade found in our subset of

Unicode. However, we did find a squiggly downwards-arrounil®y , whose

downwards orientation seems to suggest an ending. Therafe decided to adopt this
symbol, in preference to the white square.

Enquiry. Clearly, ASCIlI's ENQ symbol, which is used for “Ay@u there?”
polling between sender and receiver, ought to be represesitefisome sort of question

mark. In contrast, ISO’s suggestion to use a Maltesesq ) or, if this is not available,
a square with an X in it () appears to make no logical sense whatsoever. Thalaeai

symbols containing question marks in Unicode wer@ question mark inside a white
square, which is included due to its use as an operatoreirABRL programming
language), (arabic question mark, which is backwards to the righeftatext direction

of arabic), (interrobang, a rarely-used hybrid of a question mark exadamation

point), and (upside-down question mark used in Spanish). At first, wed lithe
interrobang, since the ENQ is in the nature of a quetmindemands an answer. But, it

was decided that the APL quad-question operatahould be preferred, due to its

similarity in appearance to our recommended symbols 0K And NAK. The three
characters ENQ, ACK, and NAK are intended to be usgpkther in handshaking
protocols. The square represents the check-box or lmilotvhere the answer to the
“Are you there?” question should be filled in. When &®ia question mark there, that’s
the ENQ character. When the receiver answers ye&)Ar no (NAK), that’s a check-
mark or X, respectively, thrown into the ballot bokaus, our recommendations for these
three symbols go together. Other possibilities incthéeArabic question mark, although
this can cause difficulties in typing because it isndesl to be used in right-to-left text;
in some environments, it may cause the cursor to motreeiwrong direction. Also, 1ISO
suggests a backwards question mark to represent SUB instebdied like to avoid
confusion. The inverted question mark of spanish is alscssilplty, but the problem
there is that it is a page-0 code point in Unicode (Q@B&nd so it is already used to
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represent character number B internationalized 8-bit ASCII character sets. We'd
prefer to avoid using any existing 8-bit ASCIlI symbols in owppsal, so that our
symbol selection can be used unambiguously to represetitbtcodes appearing in 8-bit

ASCII character streams, as well as the usual 7-bitlASThus, is also ruled out, and

so interrobang remains the best alternative if quad-quresstn’t available.

Acknowledge. We approve of ISO’s quite logical suggestion to useexkeh
mark to represent this transmission protocol functiblfowever, we suggest that even
better is to put the check-mark inside the same white sdbar we propose using around
the symbols for ENQ and NAK; this visually ties theedlarsymbols together. See the
discussion of ENQ above. Other logical possibilifiés representing the positive, yes
semantics of ACK include smiley-face characters, otWlithere are two in Unicode, the

white smiling face and the black smiling face. However, we felt that these looked

too silly, and the black face especially stands out toglyo Also, in some IBM
extensions to ASCII, used in old EGA text-based CRT drjvérs white and black
smiley faces are how the ASCII characterg@hd 02 (SOH and STX) are rendered on
a monitor screen! When possible, we’'d prefer to avoid @mnfusion with such pre-
existing 8-bit ASCII extensions.

Bell. ISO’s suggestion for this is decent in that it looks vaglikéya bell, but it

isn’t an available symbol in Unicode. The closest thing is (code 231%), which is
the top half of a circle. However, the similarnigynot too close, and is anyway perhaps

too abstract-looking. We suggest instead using Unicode’s ddehbne character.

It stands out visually, but this is appropriate, since B&hl icharacter that is meant to
stand out, and to physically ring a bell. There is algocute coincidence that Alexander
Graham Bell is the inventor of the telephone, and tltedlephones rang by actually

ringing a physical bell. The white telephones also a possibility, but it doesn’t stand
out as well.
Backspace. ISO’s symbol (for which the closest Unicode analogue aumd is
) is not too bad, since it visually depicts the actiomolving the cursor or print head

backwards one space. However, in most modern compwtedbext entry systems, and
even on many electric typewriters having whiteout ribbdms,ltackspace key not only
moves the cursor backwards, but furthermore actuallyesréise previous character.

Therefore, we prefer the symbol (erase to the left), which literally means this, asd i

actually how the backspace key is labeled on some kedsoar

Horizontal tabulation. Unicode’s symbol looks a lot like , which is a wide
rightwards-pointing arrow character from the Wingdindger&, and which can be created
in Word by typing the simple character sequence --> (ddakh, greater than).
However, this is not a Unicode character. Theregight arrows in Unicode, but they are

not as fat. Therefore, we instead decided to yseghtwards arrow from bar, where the

small vertical bar suggests movement that involves aiteefposition,i.e., a tab stop. It
would be a more accurate depiction of HT’s function & liktle vertical bar were at the
head of the arrow rather than its tail, but hey, wevtlat we can. If this character is not
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available, or if one prefers to stick closer to ISQiggestions, we suggest, the “heavy

wide-headed rightwards arrow,” although this one may stahtbo much.

Line feed. 1SO’s suggestion appears to be an abstract depictidme dfarizontal
lines of text on a printer. Although vaguely appropriatejoes not suggest actual
movement of the print head or cursor position, whicwiet LF does. Therefore, we

suggest using a simple downwards-pointing arrowcode 219g), since this is the

direction that the print head is supposed to move reldatvthe paper, and is also the
direction that the cursor moves relative to the texd more modern CRT terminal or
word processor program that interprets LF charactérgou’d rather use 1SO’s symbol

when possible, the “identical to” operatofooks pretty similar to it.

Vertical tabulation. The symbol for this should obviously be similar to the
symbol for HT, due their analogous function. Convemyerhere is a (downwards
arrow from bar) symbol in Unicode. This goes with odr $ymbol, and justifies out not
having used a plain rightwards arrow for HT, since theagais plain downwards arrow

is already being used for LF.
Form feed. ISO’s double-headed downwards arrow symbol for this make®sen

since form feed moves the print head down a lot. Ancetisea Unicode symbol (code
point 21DFge) that looks similar. However, we thought that an elvetter representation

would be , “downwards arrow with double stroke.” The double strake represent the

bottom of one page and the top of the next, and tloavas the print head moving from
near the end of the first page to near the start ohéx¢. | can’t think of a more direct
depiction of FF’s intended function.

Carriage return. The obvious choice for this is the symbol that already

decorates the RETURN or ENTER key of many keyboardse actual semantics of CR
in ASCII does not specify moving downwards (only left), bréhare enough systems
that move the cursor down simultaneously, at least gutext entry, that this

representation seems reasonable. If it is not avajlablif one’s system doesn’'t advance

the cursor upon CR, then one may wish to use a plaiarefw! instead, although this

suggests an overly strong analogy with the functionfFot L); the CR movesll the way

left, whereas LF only movesne linedown. The ideal symbol would be a leftwards
arrow that approaches a vertical line representingethe@dige of the page, but this is not
available.

Shift out. For the shift out and shift in characters, which invalternate

character sets, 1SO’s suggestionstofcircled X)" (circled dot) are pretty good, but |

would suggest swapping them. The reason is that in physws;led dot standardly
represents a magnetic field vector coming out of the pageras a circled X represents a
vector going into the page. Thus, ISO’s suggestions asitth symbol means “in” and
which means “out” seem backwards. With this fixed, | esed60O’s suggestions, and
they are already available in Unicode.

Data link escape. This character is intended to initiate escape sequences mean
for advanced transmission control functions. [IS§iggestion for this is a square with a
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horizontal line across the middle. This seems rabstract and does not evoke for me
the concept of what DLE is supposed to do. | thoughttarbetoice might be a symbol
that is already associated with the concept of invkiew options. This brought to

mind the symbol that decorates the Option key on some Macintosh kayo It's

especially suggestive of “data link escape” because thesroorizontal line at the top
suggests the “data link” whereas the diagonal part comingndcould represent
“escaping” from it to process some special escape sequémgevay, it's the best thing

| found. Another possibility is Apple’s Command key Iddplace of interest sign), but

it does not seem quite as appropriate.

Device controls one through four. ISO’s symbols for device controls 1-4 look
like 25%/75% pie charts with the 25% part in different quadramhese symbols are
very abstract, and they exaggerate the amount of symimgtineen these functions. The
ASCII spec does not treat DC1-4 completely symmetricatlyt rather specifies
particular functions that are supposed to be used fdr @ae, if needed. The pie chart
symbols are also not available in the Arial Unicode #d&, although they are actually
available in full Unicode (in code points 25F4-25F7). Anywaydatly prefer to use the

convenient four Unicode symbdls, ) , +, - which are already available (and are even
adjacent and in the right sequence!) in code points 229A-229D.

Device control one. The circled-circlé looks good for DC1 (XON), which is
supposed to turn on some device at the receiving end, sino&stlike a push-button to
turn something on, or we can think of the inner circleeasgoan “O” for “On.”

Device control two. DC2 is supposed to put the device in some special mode.
The symbo) looks good for this, with the asterisk representing ‘shing special.”

Device control three. DC3 (XOFF) is a “secondary stop” that is supposed to just
pause the receiving device (rather than turning it off cot@lyle Well, the double lines
inside+ look a lot like the pause symbol that one sees on aigko playback devices.

Also, the fact that there are two of them suggestecarslary level stop. The only
improvement might be if the two lines were verticakgla pause button) instead of
horizontal.

Device control four. DC4 is supposed to turn off the remote deviceis perfect

for this, since like , it also looks like an on-off button, but one whereitimer “O” has

collapsed or closed shut, like a closed eyelid. Alse, fdtt that there is only one
horizontal line instead of two suggests that it is a “prym&top” in contrast to DC3’s
“secondary stop.”

If these characters are not available, or for appbos where the device control
functions assigned to DC1-DC4 are more arbitrary tharohes suggested by the ASCII

spec, the charactefs,* ,, ,. would seem a nice straightforward representation.

Negative acknowledge.ISO suggests a checkmark with a line through it, which
is a nice counterpoint to ACK’s checkmark, but is unfortelyanot available in Unicode.

We suggest instead usihg which is a no or “X” answer to the ballot box questamsed
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by (ENQ). If smiley-face is used instead for ACK, then clearly one should use

frowny-faceO for NAK.

Synchronous idle. ISO’s suggestion looks like a square-wave pulse. This
suggests the idea of synchronization nicely, but isn’t abkeilin Unicode. We suggest
instead using the stopwatch) (or hourglass2) icons to represent the idle passage of
time, although they are both a little cutesy. Of thiese the stopwatch icon does a better
of evoking the idea of discrete-time synchronizatiomien sender and receiver.

End transmission block. ISO’s suggestion, a leftwards-pointing tag¢kis not
too bad; the line coming from the left representing thesimission coming to the edge or

end of a particular block of data. It also associ&EB visually with EOT (F, which is
another transmission control character. So, usingmigol is not a bad choice. But we

also liked3, a filled square inside an empty square. The filled requepresents the
“block” of data, and the empty square around it represenadity, like the QED
tombstone that ends a proof. Take your pick.

Cancel. ISO’s symbol, which looks like an abstract depictioranfhourglass,
doesn’t seem to make very much sense. CAN is supposeradiyi cancel or withdraw
some preceding information, such as perhaps the entitentasf the current message,
transmission block, or maybe even the entire trangmissThis is a fairly drastic action,
and it requires a bold, direct presentation. The ioest | found seemed to He, the

bold, black X. It stands out from the crowd, as a dacft@acter should.

End of medium. ISO’s symbol is a vertical line with a dot in the migldIThis
doesn’t make much sense, and isn't available in Unicodéought a better symbol
would be a filled squar@, which is a bold statement of finality, a filled tortdose
symbol that is sometimes used to end a proof in mathesnalt is a more final version
of the empty square that might be used to mean “end of transmissionthdfmedium

is over, then that’s it! However, EM can be usednhark the end of just thesedpart of
the medium, which gives it a close analogy to EOT.

Substitute. ISO suggests a backwards question mark. This is actwalialale
in Unicode as an Arabic question mark, but this charactsepte problems with cursor
movement which we discussed earlier. We suggest instead tlsngJnicode
replacement charact8r. This is in fact the perfect representation, sinced¢p&acement
character in Unicode serves exactly the same purpoSe/Rss supposed to in ASCII —
that is, it is intended to be a replacement for attara that are found to be illegal,
invalid, or unknown. Another possibility is the upside-doguestion mark , but that

would be conflict with its existing use in 8-bit ASCII.
Escape. ISO suggests a circle with a horizontal line acrassThis is similar to
their symbol for DLE, which is appropriate, but both spitsbare too abstract. We

suggest instead an upwards arrowor upwards double arro@®. The upwards arrow

suggests rising up to escape from the context of thellitleta stream or application
within which one is embedded. Of these two symbols, the doarbbw is probably
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better, to avoid a false perception of similarity te #ingle arrows that we propose using
to represent the formatting characters.

File separator. The ISO symbols for the information separators, likeir
symbols for the device controls, give a mistaken imjwassf some kind of “rotational
symmetry” between the four functions. But actuallyg tASCII file separators are
hierarchical; there is a definite ordering associatedhémt a “highest” and a “lowest,”
which is not apparent in the fourfold symmetry of the 1S@nbols. Also, the ISO
symbols were not available in my fonts, although thesy @esent in full Unicode, in
code points 25F0-25F0. The best representation | found irubsetsof Unicode was a
series of integral operators. The higher-dimensionegnals correspond to higher levels
in the information grouping hierarchy. FS is the higlegtl, so it gets the triple volume

integral< . A quadruple integral might have been better, but it wesrailable. A

bonus is that the integral symbol looks like the “S™smeparator,” which is the case for
historical reasons, because it originally stood for “Sumtegrals sum things up, and the
information separators say, “this is/was the sum tofagverything contained in this
particular information unit.” The oval makes it cleaattleven the triple integral is a

single glyph.
Group separator. One hierarchy level below the file separator, theugro

separator can be represented by a surface integrdlhe oval “groups” the two integral

symbols together.
Record separator. One level below the group separator, RS can be wwiteh

a countour integrat. The circle suggests the completeness of the recmifdisnation

about its contents.
Unit separator. At the lowest level, we have the unit separat@tasented by a

plain integral?. This is the most common separator, and it hasiti@esst symbol.
Space. In my experience, the most common visible typograpymebs| used for
representing a space is the open l@x,The alternate symb@ (blank) is also provided
by Unicode, but seems less intuitive. SO suggests ubagiriangle or increment
symbolB, which may make some kind of sense, since the spacectdvaracrements the
cursor position, but it is visually less evocativeeoipty space than is the open box.
Delete. Code point 7 originally meant RUBOUT, or the manual nullification
of a character by poking out all the holes in its area punch card or paper tape to
change it into a 1111111 ISO’s hatched bok, or something like it, has actually been

used in many systems to depict the rubout character.etownowadays, 7kis called
DEL and, when used for text entry, it is more likelydelete the next character to the

right. Therefore, the Unicodgé (erase to the right) character seemed most appropriate

for it. However, | wouldn’t mind if you decided to uBdnstead. There’s also a darker-

looking double-crosshatched bol®, which looks a little bit more like most of the
RUBOUT glyphs that I've seen used in practice.
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4. Conclusion

In this document, we proposed that, when necessary asibf® the traditionally non-
printable ASCII characters @91F;6 206, and 7ks ought to be represented, in systems
supporting Unicode subsets that are at least as conagletethe Arial Unicode MS font,
by the following symbols, respectively:

I"#$%&'()*+ ) -

These symbols were chosen based on the criteria avéllpbility in the Arial Unicode
MS font, which is widely distributed as part of Micras@fffice 2003 (as well as some
earlier versions), (2) appropriateness for conveying timr@locharacters’ semantics as
specified by ANSI, (3) semantic appropriateness of the viglationships between the
characters, and (4) their similarity to the standardc5AX3.32/1ISO 2047 symbols where
those symbols make sense, with these criteria bgiplied in roughly the given order of
priority. We also explained in detail our rationale dach choice of symbol.

Improvements on this proposed system are doubtless possiolethis system
may in fact be obsoleted by future standards, and/or lepeixins to Unicode and/or the
character sets that are supported on widely-availabléoptat. Furthermore, many of
the control characters (particularly the transmisgiontrol characters) in the original 7-
bit ASCII code are themselves largely obsolete today, beithgr rarely used, or used
for some purpose that is completely unrelated to tleeosiginally dictated by the ANSI
X3.4 spec. Still, a certain fraction of legacy sysg@nd even some occasional new
systems) may continue to use these old codes for somedd come, and for purposes of
describing these systems’ behavior using modern word prosesbe symbol set
proposed above may be useful, at least for a while.
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