Supplement to

Logic and Computer

Design Fundamentals
4th Edition!

UNICODE

Fundamentals are provided here for optional coverage and for self-study, if

desired. This material fits well with the desired coverage in some programs but
not may not fit within others due to time constraints or local preferences. This
supplement is referenced in Chapter 1 as a part of the coverage of Alphanumeric
Codes.

S elected topics not covered in the fourthedition of Logic and Computer Design

Unicode is a standard for 16-bit alphanumeric codes. It is incorporated in the
standard ISO/IEC (International Organization for Standardization/International
Electrotechnical Commission) 10646 and is sometimes referred to as Uni-
code/10646. Since 16 bits provide 65,536 code words, Unicode has the capacity to
represent the symbols and ideographs of the world’s languages. A character code
in Unicode is represented by four hexadecimal digits. Standard ASCII codes with
(00)16 appended to the left (excluding the control codes) constitute the first 95
characters in Unicode. The codes used are from (0000);s through (007F)
(excluding the control codes). Table 1 gives the first 191 character codes in Uni-
code. The codes are in hexadecimal, with the three most significant digits deter-
mining the table column and the least significant digit the table row. Note that
different graphic characters may be associated with a given character code, such
as for the dollar sign ($) and tilde (~). The codes from (00A0);4 through (00FF);4
are referred to as Latin 1. These codes provide additional letters used in the
major languages of Europe, based on the Latin alphabet. Carrying on the tradi-
tion of ASCII, a miscellaneous set of mathematical signs and punctuation is
included. Latin 1 codes are based on standard ISO 8859-1. In Unicode, the math-
ematical symbols, signs, and punctuation not included in ASCII and Latin 1 are
included at a higher range.

1© Pearson Education 2008. All rights reserved.
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Major Zones for Unicode Code Assignment

Figure 1 gives the four major zones for the assignment of Unicode code
words. The hexadecimal digit pairs shown are the leftmost two digits of the code
words. Each block in the figure represents 4,096 codes. The A-Zone contains codes
for alphabets, syllables, and symbols. The I-Zone contains codes for ideographs. An
ideographic character stands for a word or inseparable grammatical unit, rather
than a sound. Chinese script used in various languages is an example of ideo-
graphic characters. Since the ideographs represent words rather than characters,
there are large numbers of them. The O-Zone is currently vacant, but is likely to
be used for ideographs in the future.

The R-Zone is for restricted use. It is further broken down into the Private
Use Area, the Compatibility Zone, and Special Codes. FFFE and FFFF are not
character codes and are specifically excluded from Unicode. The Private Use
Area is available to those needing special characters for their application pro-
grams. For example, icons used in menus could be specified by character codes in
this range. The Compatibility Zone contains characters that are mapped to other
areas in the overall code space. The characters available in this special area are in
widespread use, but are not directly compatible with the way in which Unicode
encoding deals with character representation, so they could not be included
directly in other areas.

Although Unicode characters are defined as 16 bits, they can be imple-
mented in computers by two bytes. A computer word is composed of multiple
bytes. Suppose that we consider a 16-bit word consisting of two bytes. If byte 0 is
on the right of the word (the little or least significant end) and byte 1 on the left,
the computer is said to be little-endian. If byte 0 is on the left of the word (the
big or most significant end) and byte 1 on the right, the computer is said to be
big-endian. Now suppose that a string of 2n bytes representing » Unicode charac-
ters is transferred from a little-endian computer to a big-endian computer. Then
the byte order in a 16-bit word is interchanged, thereby garbling the characters.
This byte-ordering problem for Unicode is illustrated in Figure 2. If the code

1 0 0 1
FEFF — FE FF — FF FE —
Little-Endian Big-Endian
0 FIGURE 2

Byte-Ordering Problem for Unicode Codes




(FEFF),4, the nonprinting Unicode value for BYTE ORDER MARK, is included
at the beginning of the original string, then it will appear as the invalid code
(FFFE), due to the pairs of bytes being reversed. This signals that all pairs are
in the wrong order and must be swapped before the 16-bit words are interpreted
as characters. Thus, by placing Unicode (FEFF)s at the beginning of a character
string, an application can determine whether the bytes need to be swapped
before interpretation. A similar situation occurs in going from a big-endian to a
little-endian computer.

* EXAMPLE 1 Unicode Application
Find the word represented by the Unicode string FFFE, 4300, 6F00, 6400, 6500.

Since the string begins with FFFE, the bytes are in the wrong order and need to be
swapped before being interpreted as Unicode characters. Swapping the bytes gives
the Unicode string

FEFF, 0043, 006F, 0064, 0065
which can be decoded as the word “Code” by using Table 1. .
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PROBLEMS
The plus (+) indicates a more advanced problem.

1. Write your full name in Unicode. Include a space between names and a period
after the middle initial.

2. Decode the following Unicode given in hexadecimal:
FEFF 0031 00F7 0034 003D 00BC 0020 0069 0072 0020 0061 0020 0044 0052
0041 0043 0052 0049 004E 004D 002F

3. +Decode the following Unicode given in binary. The result is a question in
Spanish.
1111111111111110 1011111100000000 0100001100000000
1111001100000000 0110110100000000 0110111100000000
0011111100000000




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


