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ABSTRACT

A set of characters is proposed for encoding 8-bit values and for displaying
them in single cells for debugging and analysis purposes.

Please refer to the TERMINAL GRAPHICS FOR UNICODE proposal for a discussion
of terminal emulation, including motivation for supporting it in Unicode, as
well as for acknowledgements to those who helped with this set of proposals.
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NOTATION

 . Numbers in (parentheses) are footnote references, keyed to footnotes
   at the bottom of the section in which they appear.
 . Numbers in [brackets] are keyed to the References in Section 3.
 . Letter-Digit in brackets refers to an Exhibit in Section 4.

For consistency, the References and Exhibits are the same as those in the
accompanying, even though most of the items are not referenced here.



4

1. THE CASE FOR HEX BYTE CHARACTERS

A set of 256 hex byte-value picture characters is proposed for compatibility
with existing terminals, line monitors, and protocol analyzers; for use in
debugging of Unicode applications; and for data exchange with non-Unicode
applications.

1.1. Hex Byte Pictures in Terminal Emulation

Certain real physical terminals can show byte values as 2 hexadecimal digits
in a single screen cell.  These include:

 . DEC VT220 [5,6] in Display Controls Mode, uses the 32 hex byte pictures,
   80-9F, to represent the 32 C1 control characters [A1-A2].

 . DEC VT320 and above [7,8,9] use hex bytes 80-83 and 98-9A when displaying
   C1 control values in these ranges (and mnemonics for the others)
   [B1,B2,C1].

 . Siemens Nixdorf 97801 includes 00 through 1F in its "IBM"
   character set [E4], and 80-9F in its character ROM [E6].

To emulate these terminals accurately, therefore, requires 32 hex-byte glyphs,
00-1F and 80-9F.

1.2. Hex Byte Pictures for Debugging

The widespread use of hex byte glyphs by protocol analyzers (e.g. see [N1])
and line monitors (increasingly PC-based) suggests a possible motivation for
encoding all 256 possible hex bytes.  Once encoded, these glyphs could also
be used in terminal-emulator debug screens, word processors, file dump and
analysis programs, Web browsers, and so on, for unambiguously showing the
value of a given byte (or byte pair = Unicode character = 2 hex byte glyphs)
in a data stream, buffer, or file.

1.3. Hex Byte Glyphs for Unknown Characters

Hex byte characters offer a solution to the increasingly common problem of
unmappable characters when converting to Unicode from another character set.

Presently, unmappable characters are handled (in Web browsers, word
processors, etc) in most cases by substituting or displaying the U+FFFD
Replacement Character.  In many cases this is adequate for display purposes.
But developers, help-desk and support personnel, and even end-users could
benefit from seeing the actual value.  It could aid them, for example, in
identifying the source character set and choosing the correct mapping, or in
sending precise problem reports to misbehaving websites, etc.

Mapping unknown characters to Unicode characters keyed to their specific
byte values would allow corrections to be made in partially converted
documents, e.g. by search and replace in a Unicode editor or other
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Unicode-based text utility.

Displaying the actual hex byte value in a single character cell allows (in
most cases) a mixture of valid and invalid characters in monospaced screen
displays without disrupting the formatting, e.g. of tabular information.

1.4. Hex Byte Characters for Data Exchange

When textual information is transferred from a non-Unicode host or
application to a Unicode one, and the mapping from source to destination
character set is incomplete or unknown, substitution of hex byte-value
characters for the unknown source characters allows round-trip integrity
without a need for the higher-level protocols that would otherwise be
necessary, and which would no doubt proliferate and cause much unneeded
labor and confusion.

1.5. Standard Codes Are Needed

A standard and uniform set of hex byte value characters and associated
glyphs would allow any maker of Unicode-base software software to include
debug / trace / dump or unmappable-character preservation capabilities
simply by using standard Unicode characters (which would presumably find
their way into standard fonts) for this purpose, rather than having to
create mutually incompatible custom encodings and fonts.

This would allow copying and pasting into other applications, including into
tech-support email, with the reasonable expectation that the hex bytes would
arrive intact and this, in turn, should promote faster problem resolution
and increased standards compliance.

Without a standard encoding, problem resolution and technical support in
this area will remain the ordeal they are today, especially for the naive
end-user.

2. CHARACTER AND GLYPH REPERTOIRE

One glyph is required for each hex byte code 00 through FF; 256 glyphs in
all, as shown in Table 2.1, in which the "Code" column shows the temporary
reference value for this document, E100-E1FF.  Ideally (for efficiency in
real-time debugging/display applications), the final 8 bits of the actual
code would correspond to the 8-bit value represented by the corresponding
glyph, as they do in the sample codes.

Table 2.1: Hex Byte Characters

  Code  Byte  Description
  E100   00   Symbol for Hex Byte 00
  E101   01   Symbol for Hex Byte 01
  :      :    :
  E1FF   FF   Symbol for Hex Byte FF (1)
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These characters should have the following properties:

  Case:            No
  Combining Class: 0
  Combining Jamo:  No
  Directionality:  Other Neutral (ON)
  Jamo Short Name: No
  Numeric Value:   No (2)
  Private Use:     No
  Surrogate:       No
  Mirrored:        No
  Mathematical:    No

Notes:

(1) Hex byte values can collide with control-character names: FF, D1, D2,
    D3, D4, etc, from the control-pictures sets proposed in ADDITIONAL
    CONTROL PICTURES FOR UNICODE.  If both hex bytes and control pictures
    are implemented, the font designer should ensure they are distinct
    enough visually that they will not be confused.
(2) I do not have a strong opinion as to whether these characters should
    have the Numeric Value property; a case could be made either way.

To prevent cell-boundary ambiguity, the font designer should employ some
visual device to bind the two hex digits together in an unmistakable way,
for example by arranging them diagonally within the character cell as shown
in Figure 2.1.

Figure 2.1: Suggested Glyph Format

 +--+ +--+ +--+      +--+ +--+ +--+ +--+      +--+ +--+     +--+--+
 |0 | |0 | |0 | ...  |0 | |1 | |1 | |1 | ...  |E | |F | ... |F |F |
 | 1| | 2| | 3|      | F| | 0| | 1| | 2|      | F| | 0|     | E| F|
 +--+ +--+ +--+      +--+ +--+ +--+ +--+      +--+ +--+     +--+--+

Summary:
  256 new characters, U+E100 through U+E1FF.

Status:
  Controversial.  Should this proposal be rejected, a smaller selection of
  hex bytes is still required for the C1 control pictures set and for SNI
  "IBM" character-set glyphs: 00-1F and 80-9F (32 characters).
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4. EXHIBITS

The following exhibits, available only on paper, are reproduced from the
terminal manuals indicated by the numeric reference number.  Each exhibit is
1 page unless otherwise indicated.
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[A1] VT220 Display Controls Font (Left Half) [5].

[A2] VT220 Display Controls Font (Right Half) [5].

[A3] VT220 DEC Special Graphics Character Set [5].

[B1] VT320 Display Controls Font (Left Half) [7].

[B2] VT320 Display Controls Font (Right Half) [7].

[C1] VT420 Display Controls Font (Both Halves) [8].

[C2] VT420 DEC Technical Character Set [8].

[C3] HDS-3200 DEC Technical Character Set [32].

[D1] Data General US ASCII Character Set [2].

[D2] Data General Word-Processing, Greek, and Math Character Set [2].

[D3] Data General Line Drawing Character Set [2].

[D4] Data General Special Graphics Character Set [2].

[D5] Data General VT Multinational Character Set [2].

[D6] Data General VT Special Graphics Character Set [2].

[D7] Data General ISO 8859/1.2 Character Set [2].

[E1] Siemens Nixdorf 97801 ISO 8859-1 Character Set [21].

[E2] Siemens Nixdorf 97801 Klammern (Brackets) Character Set [21].

[E3] Siemens Nixdorf 97801 Facet Character Set [21].

[E4] Siemens Nixdorf 97801 IBM Character Set [21].

[E5] Siemens Nixdorf 97801 Math Character Set [21].

[E6] Siemens Nixdorf 97801 Character Generator (8 pages) [21].

[F1] Wyse 60 Native, Multinational, PC, and ASCII Character Sets [25].

[F2] Wyse 60 Graphics 1, 2, and 3 Character Sets [25].

[F3] Wyse 60 Standard ANSI, ANSI Graphics, and UK ANSI Character Sets [25].

[G1] Wyse 370 Controls Display Mode (74Hz) [26].
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[G2] Wyse 370 Controls Display Mode (60Hz) [26].

[G3] Wyse 370 C0, ASCII, and Special Graphics Character Sets [26].

[G4] Wyse 370 C1, Multinational, and Latin-1 Character Sets [26].

[H1] IBM 3270 Operator Information Area Symbols (10 pages) [15].

[I1] TeX Standard Extension Font [30].

[J1] Apple Symbol Font (2 pages) [31].

[K1] Hewlett Packard 2621A/P National Terminal Character Set [11].

[L1] Heath/Zenith-19 Graphic Symbols (2 pages) [33].

[M1] Televideo 922 ASCII, Supplemental, Special Character Sets (4 pages) [22].

[N1] Sample screen from a data analyzer showing hex display [34].

(End)


