
October 1997

NASA Technical Memorandum 113131

A Succinct Naming Convention for
Lengthy Hexadecimal Numbers

Michael S. Grant



The NASA STI Program Office ... in Profile

Since its founding, NASA has been dedicated
to the advancement of aeronautics and space
science. The NASA Scientific and Technical
Information (STI) Program Office plays a key
part in helping NASA maintain this
important role.

The NASA STI Program Office is operated by
Langley Research Center, the lead center for
NASAÕs scientific and technical information.
The NASA STI Program Office provides
access to the NASA STI Database, the
largest collection of aeronautical and space
science STI in the world. The Program Office
is also NASAÕs institutional mechanism for
disseminating the results of its research and
development activities. These results are
published by NASA in the NASA STI Report
Series, which includes the following report
types:
 
· TECHNICAL PUBLICATION. Reports of

completed research or a major significant
phase of research that present the results
of NASA programs and include extensive
data or theoretical analysis. Includes
compilations of significant scientific and
technical data and information deemed
to be of continuing reference value. NASA
counter-part of peer reviewed formal
professional papers, but having less
stringent limitations on manuscript
length and extent of graphic
presentations.

 
· TECHNICAL MEMORANDUM.

Scientific and technical findings that are
preliminary or of specialized interest,
e.g., quick release reports, working
papers, and bibliographies that contain
minimal annotation. Does not contain
extensive analysis.

 
· CONTRACTOR REPORT. Scientific and

technical findings by NASA-sponsored
contractors and grantees.

 
 
· CONFERENCE PUBLICATION.

Collected papers from scientific and
technical conferences, symposia,
seminars, or other meetings sponsored or
co-sponsored by NASA.

 
· SPECIAL PUBLICATION. Scientific,

technical, or historical information from
NASA programs, projects, and missions,
often concerned with subjects having
substantial public interest.

 
· TECHNICAL TRANSLATION. English-

language translations of foreign scientific
and technical material pertinent to
NASAÕs mission.

Specialized services that help round out the
STI Program OfficeÕs diverse offerings include
creating custom thesauri, building customized
databases, organizing and publishing
research results ... even providing videos.

For more information about the NASA STI
Program Office, you can:

· Access the NASA STI Program Home
Page at http://www.sti.nasa.gov/STI-
homepage.html

 
· E-mail your question via the Internet to

help@sti.nasa.gov
 
· Fax your question to the NASA Access

Help Desk at (301) 621-0134
 
· Phone the NASA Access Help Desk at

(301) 621-0390
 
· Write to:

           NASA Access Help Desk
           NASA Center for AeroSpace Information
           800 Elkridge Landing Road
           Linthicum Heights, MD 21090-2934



National Aeronautics and
Space Administration

Langley Research Center
Hampton, Virginia 23681-2199

October 1997

NASA Technical Memorandum 113131

A Succinct Naming Convention for
Lengthy Hexadecimal Numbers

Michael S. Grant
Langley Research Center, Hampton, Virginia



Available from the following:

NASA Center for AeroSpace Information (CASI) National Technical Information Service (NTIS)
800 Elkridge Landing Road 5285 Port Royal Road
Linthicum Heights, MD 21090-2934 Springfield, VA 22161-2171
(301) 621-0390 (703) 487-4650



Abstract

Engineers, computer scientists, mathematicians
and  others must often deal with lengthy hexadecimal numbers.  As
memory requirements for software increase, the associated memory
address space for systems necessitates the use of longer and longer
strings of hexadecimal characters to describe a given number.  For
example, the address space of some digital signal processors (DSPÕs)
now ranges in the billions of words, requiring eight hexadecimal
characters for many of the addresses.  This technical memorandum
proposes a simple grouping scheme for more clearly representing
lengthy hexadecimal numbers in written material, as well as a ÒcodeÓ
for naming and more quickly verbalizing such numbers.  This should
facilitate communications among colleagues in engineering and related
fields, and aid in comprehension and temporary memorization of
important hexadecimal numbers during design work.

Engineers and computer scientists who design hardware and software for devices such as digital signal
processors (DSPÕs) and general purpose processors, must deal with increasingly long hexadecimal (hex)
numbers.  One widely used DSP, for example, has a memory address space of 4 gigawords, which is
represented as Ô00000 0000hÕ to Ô0FFFF FFFFhÕ.  Unlike decimal numbers, there does not appear to be a
convenient or universally accepted way to name and verbalize long hexadecimal numbers.  Obviously, as
memory requirements expand, the situation will not become easier to deal with.

A convenient, easy-to-remember convention for representing, and most importantly, naming these long
strings of hex characters will now be presented.  The method was designed to aid in the comprehension of
long hex numbers, and to reduce the number of syllables required to verbalize a given number.  

First, the characters of a ÒlongÓ hex number (defined here as one with more than four characters) are
placed in groups of four, with a space between each group of characters.  This is shown by the following
example:

Example 1: ÒUngroupedÓ Hex Number: 08FFF0000

ÒGroupedÓ Hex Number: 0 8FFF 0000

The ÒgroupedÓ number is more easily comprehended from written material.  Secondly, this four-character
grouping is named using a Hex Group Code, proposed herein.

Traditionally, the number in Example 1 is verbalized as Òzero, eight, f, f, f, zero, zero, zero, zero.Ó
This requires a total of 14 syllables be pronounced, and the listener or the reader of technical material will
often forget in a short time, if there are three fÕs or four, etc.  This is likely due to the fact that unlike
communication of decimal numbers, there seems to be no universally accepted verbiage to denote the
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significance of a hex digit.  For example the decimal number 8123 may be verbalized as Òeight thousand
one hundred and twenty-three.Ó  The term Òeight thousandÓ conveys ÒsignificanceÓ information, and the
hearer knows that the Ò8Ó is the fourth digit to the left of the decimal place. A similar attempt at verbalizing
the hex number CFFF might be ÒC-thousand f-hundred and f-itty-f.Ó  Due to the awkwardness of such
constructs, they have not gained general acceptance.  

Table 1 presents a set of names using the Hex Group Code, for some of the more common groups of
hexadecimal numbers.  Again, the goal of this naming convention is to name   groups   of characters in a
sensible way, in order to aid in comprehending the hex number and to minimize the number of syllables
that must be spoken.  

   

 Individual Chars. Code Word

Hex Character Pronounced - Hex Group Pronounced -

Grouping No. Syllables Code No. Syllables

00 4 Òbi-zeroÓ 3

000 6 "tri-zero" 3

0000 8 "quad-zero" 3

FFF 3 "tri-f" 2

FFFF 4 "quad-f" 2

(space) (not generally "s" 1

pronounced)

Hex Group Code Examples

 Table 1

Table 1 is only a sampling of the complete Hex Group Code.  For example, ÔBBBÕ would be Òtri-b,Ó  and
ÔCCCCÕ would be Òquad-c,Ó etc.

Note that an important aspect of this code is the use of an ÔsÕ to represent the space between the four-
character groupings. The ÔsÕ explicitly denotes the end of one group and the start of another group when
verbalizing the hex number.  The importance of using the ÔsÕ to delimit groups will be shown in a later
example.

A few examples of the use of the Hex Group Code are given in Table 2.  These are the type of hex numbers
for which the Hex Group Code is most useful.
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An Ungrouped  Grouped Hex Group Code

Example Representation

(no. syllables)

Representation Verbalization

(no. syllables)

T2.1 8FFF0000 8FFF 0000 "eight, tri-f, s, quad-zero"

(12) (7)

T2.2 6000FFFF 6000 FFFF "six thousand, s, quad-f"

(11) (6)

T2.3 0010AAAA 0010 AAAA "bi-zero, ten, s, quad-a"

(11) (7)

   or simply:

"ten, s, quad-a"

(4)

  with no loss of information.

                  Hex Group Code Examples

       Table 2

It is believed that using this Hex Group Code results in a more meaningful mental description when
reading a long hex number, than does a traditional unsegmented list of individual hex characters.
Additionally, in the authorÕs experience, lengthy hexadecimal numbers must generally be written down to
be communicated to a colleague.  Thus, the use of this code is also likely to facilitate spoken
communications.

The groups of hex numbers named in Table 1 occur fairly routinely, particularly in processor memory
maps.  It is common for a block of memory addresses to begin with a number containing a group of four
zeroÕs (as in 0100 0000h) and end with a number containing a cluster of four FÕs (as in 0100 FFFFh).  

Obviously, the Hex Group Code is most useful with long hex numbers containing three or four
identical characters in succession, in every four-character grouping.  However, for groups that do not contain
three or four matching characters, a group of two characters is used where possible.  This is shown by
Example 2.
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Example 2: 0012 FFFF

This number may be verbalized as:

Òbi-zero, twelve, s, quad-fÓ (Verbalization 2A),

where the first four-character grouping has been further subdivided.  

Alternately it may be verbalized as:

 Òtwelve, s, quad-fÓ (Verbalization 2B),

 

where the most significant two zeroÕs are left out, with no loss of information.

Another example where four-character groups are further subdivided is given in Example 3.

Example 3: 0127 0B40

This number may be verbalized as:

Òzero-one, twenty-seven, s, zero-b, fortyÓ (Verbalization 3A),

or more succinctly:

Òoh, one-twenty-seven, s, oh-b, forty.Ó  (Verbalization 3B).

In Example 3, no Hex Group Code names per se are used. However, the proposed groupings and
verbalizations (Verbalizations 3A and 3B) are still more comprehensible and are more easily spoken than is
the unbroken string of hex characters.  

Additionally, individual preferences are a factor when using the Hex Group Code, as shown

by Example 4.  

Example 4: 0400 2FFF

This number may be verbalized as:

Òoh-four, bi-zero, s, two, tri-fÓ  (Verbalization 4A).

However some may prefer simply:

 Òfour hundred, s, two, tri-fÓ (Verbalization 4B),

where three characters in the first group are thought of as Òfour hundred.Ó  
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Note the importance of the ÔsÕ which denotes the space between four-character groups, as seen in the last
example.  If one were to leave out the ÔsÕ and say:

Òfour hundred, two, tri-f,Ó

the number could be misconstrued as:

Òfour hundred two, tri-f,Ó

which is:  0  402   FFF,

where the space that should group the four least-significant characters (2FFF) has been deliberately
misplaced to show the hearerÕs possible confusion.

In some cases, neither a Hex Group Code name nor a two- or three-character grouping is possible, as
with the group: AC2B.  One must then resort to the traditional character-by-character method of
naming/verbalization.  However, there are a great many situations involving lengthy hexadecimal numbers,
which do lend themselves to the grouping and Hex Group Code naming scheme described above.  

By placing hexadecimal numbers in four-character groups and using the proposed Hex Group Code
naming convention wherever possible, it is believed that the comprehension of lengthy hexadecimal
numbers both from written material and in conversation will be improved.  Additionally, the general
tediousness of using such numbers as part of engineering and computer science tasks should be significantly
reduced.
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