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Abstract

Thi s paper attenpts an exploration of the reasons that supports
or offers a viable justification for an | P Addressing Protoco

whi ch nust be Manual |y Configured using HEX Notation. | nean, why
use HEX Numbers, and why not use an |nteger?

"Progress and Gowh is often nmet with a resistance conparable to

a revolution, or civil war. In fact, it is ny belief that the

resi stance to Change is brought about by an inherent fear of the
Loss of the Social and Behavioral Structures, which are inherently
linked with the Survival of the Tribe or Cormunity being effected by
Change. Notwi thstanding their voice of concern, these Prinitive

noti ons can not sustain any viable bases, or argunent in opposition
However, because Primitive is the current, and only nindset, Change
has not resulted in Progress, nor becone beneficial for all mankind.
In other words, if Change results in a Progressive Gowth, which is
not superfluous or ersatz, and can benefit the survival for al
humanity, then all of humanity should benefit. (E T.)"
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I ntroduction: Inpact of the |IPv6 Protocol Specification

There is an extensive learning curve when it comes to the

adj ustment that is necessary for using HEX Notation. No. | am
not referring just to the IT professionals, but to the consuner
as well. In other words, the logical justification for using a

natural nane for a nami ng convention, which represents the

Deci mal Notation specifying a 32 Bit |IP Address, instead of
nunbers, was based upon the rationalization that famliar was
better, and it was easier to renenber. Hence, easier to deal with!
Now there is a new chall enge, because the consuner as well as the
I T Professional will need a Cal cul ator and Conversion Table, just
to work with HEX Nunmbers. And this says nothing of the where's and
How s, which are the key issues when there is a problem
specifically a probleminvol ving conmuni cati on, or where

mai nt ai ni ng the Network Connection is a high priority.

Sure, without any doubts, hindsight reveals, know one antici pated
the growmh that the Conputer Industry and the use of the Internet,
has made over the past few decades. However, the question is whether
or not this growh was instantaneous, or gradual.? Because only then
coul d one begin sone analysis using a Time Scaling, to determ ne
whet her or not the appropriate nethods and deci sions were nmade to

ei ther prevent or circumvent the onslaught of this 'Flooding of Use
Problem . And while this m ght appear as unwarranted criticism one
need only a nonent to reflect upon the financial budget and the size
of ny research staff vs. that of any of the Governnents or

Cor porations who now conmand the Industry and the Standards by which
we are forced to adhere. In other words, why can't everyone
participate in the Change, which inposes a profound effect upon our
daily lives. O why nust any individual be forced to suffer, because
they are in disagreenent with the status quo. Needless to say, this
is not about pretending to be or becone sone person noted in

hi story, nor exclaimnmng sone foolish right to be better than

soneone, because whether you are right or wong it will eventually
show in the work and acconplishnents that command the attention of
the public.

Neverthel ess, | believe there is a better approach to this dil emm,

in which we do not have to suffer fromthe loss of sinplicity. And
this solution does necessarily not nean the elinination of the |Pv6
Prot ocol either.
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Chapter |: Exam ning the Task and the Conparison of The Binary, The
I nteger, and The HEX Numbers

There is at | east one assunption, which seens unquestionably clear
Any New application for an IP Address fromlInternic would result in
t he assi gnment of an | P Address defined by the I Pv6 Protocol
Specification. So one can conclude, that the Network Engi neer nust
ei ther convert an existing I[P Address into the HEX specification
defined by the IPv6 Protocol, or the Network Addressing Schenme using
the Hex notation be configured without the need for conversion. In
either case, the task, depending upon the size of the Network, can
range fromdifficult to daunting, because the HEX notation is not
famliar, and will, fromtinme to tine, require translation. 1In

ot her words, if you can not imagine the difficulty, then observe
the Translation given in Table 1A

TABLE 1A
DECI MAL Bl NARY Hexadeci mal
0 0000 0X00
1 0001 0X01
2 0010 0X02
3 0011 0X03
4 0100 0X04
5 0101 0X05
6 0110 0X06
7 0111 0X07
8 1000 0X08
9 1001 0X09
10 1010 OX0A
11 1011 0X0B
12 1100 0XoC
13 1101 0X0oD
14 1110 OXOE
15 1111 0XOF
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The exami nation of TABLE 1A, coupled with an understandi ng of
Assenbl er Programm ng, Machi ne Language, and El ectronics, would |ead
to an inquiry of the rational justification for use of HEX Notation.
Especially since, the Deciml and HEX notations are just different
representations for the same numerical value. Furthernore, since the
only way to transnmt information electronically is using Binary

not ati on, the use of HEX seens nmore of a deception to disguise the

l ack of thought and preparation in the design of an adequate IP

Addr essi ng Schene. Neverthel ess, whatever the case may or may not be,
the popular trend in the Conputer Industry today is clearly to

| essen the conplexities and burden enconpassing its use. So, why
shoul d we use HEX Notation, especially since this beconmes an
addi ti onal burden, which add conplexities to the use of a Networked
Conmput er.
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Chapter Il: Viewing the Structure of the Formats for the |IP Headers,
and Questioning Wat’'s Really On

First and forenost, it should be pointed out that the whol e concept

of the I1Pv6 Protocol and its HEX representation is confusing, to say
the very least. And further acknow edged, that there is deep concern
regardi ng the mathematics and the | ogical continuity of this

Speci fication, because there is absolutely No Mathematical Methods

whi ch can be used to logically derive this HEX specification and the
‘Deci mal Representation’, which is actually presented. In other words,
while this Protocol Specification is defined in terms of HEX Notation,
everything el se, which represents its Graphical Depiction, is defining
a ‘Decimal Translation’ simlar to the |IPv4 Specification, which has
been proven mathematically, to be incorrect. The reasoni ng, one would
suppose, i s because its graphical representation depicts the Binary
Notati on used to transport this data Electronically. But still, this
does explain the mathematical problens, which are an inherent part of
this protocol.

Neverthel ess, the questions are; Which is it? Is it HEX Notation, or
Is it Decimal Notation? O — Since there is absolutely difference
between the different expressions, and what they represent. Does it
really matter, which one is used; Decinmal or HEX? Needl ess to say,
even if it is, or eventually becones HEX Notation, there would
definitely be a variation in the Size of the Header, which would
depend upon the value of the HEX string that represents the actual IP
Address. That is, not unless there exist a Pre-Defined size for the
Header, regardless of the value IP Address the HEX String Represents.

Still, even if this were the case, | have found discrepanci es here as
wel | .
Nevertheless, | quite sure, that if a vote were taken regarding the

preferred method for | P Address representation, as given by Figures
‘1 and *2', everyone would prefer the Deci mal Representation, which
is given by figure 2’

Fig. 1

FEO1: 0O00005F1: 003B19: 0001E40: 04FE1: 0001104: 0000000000000001: 00000441

Fig. 2

65025: 1521: 1529: 7744: 20449: 4356: 1: 1089
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Figure 4
SCHEMATI C DESI GN OF THE | Pv6 | P ADDRESS

1. Provider Based Uni cast Addresses

| 3] n bits | mbits | 0 bits | p bits | o-p bits
R S Fom e o e oo R TSR +
| 010] REG STRY | D] PROVI DER | D] SUBSCRI BER | D] SUBNET I D] INTF. ID
o m e e e oo o m e e oo - o m e e e e oo . o m e o - +

2. Local -Use Addresses
Li nk- Local - Use

| 10 I
| bits | n bits | 118-n bits |
o m e o - o e e e e e e maaao- o e e e e e e e e +
| 1111111010] 0 | | NTERFACE | D |
Fomm oo - o m e e e e e e e e oo o e e e e e e e e e aa o +
Site-Local - Use
| 10 I
| bits | n bits | m bits | 118-n-m bits |
Fomm oo - T o m e e e e oo o o e e e e e e e e e aa o +
[ 1111111011] 0 | SUBNET ID | | NTERFACE | D |
Fom e e R o e e e e oo o e m e e e e e e e e e e e e a o +
3. I Pv6 Addresses with Enbedded | PV4 Addresses
"I Pv4-conpati ble I Pv6 address”
| 80 bhits | 16 | 32 bits |
o e m e e e e e e e e e e e e aao o o e m e e e e e e oo +
[0000. . ... ... 0000| 0000 | PV4 ADDRESS |
ot o o e o e e e e e e i oo oo om e o o e e i oo oo +
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"I Pv4- mapped | Pv6 address"”

| 80 bits | 16 | 32 bits |

4. Multicast Addresses

| 8 | 4] 4| 112 bits |
- mdm o m e o e e o o e e e e e meeeo o +
| 11111111 FLGS| SCOP| GROUP | D

S o o et o e o e e e e e e e e e eeeiomeeaoo oo +

Not wi t hst andi ng the burden of excess, note the difference between the
Headers, which define the IPv4 and | Pv6 protocols: And they call the
| Pv6 Protocol Specification Classless. Well, | do not know exactly
whi ch course in Logic the author of the IPv6 specification studied.
But, the exami nation figure 4, clearly reveals the Cl ass System
designed for the IPv6 protocol, and the associated cost for an
additional Network Card, if Multiple |P Addresses can not be

assigned to ‘1" Network Controller Card.

Needl ess to say, | can not be sure of the Whys, or what is really
goi ng on, because | fail to see any logical or mathematica
justification regarding the use of HEX notation in an |P Addressing
format. Especially since, it does not matter if either the Decimal of
the HEX format is use, because they are both translated in Binary for
El ectrical or Digital Transni ssion.
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Chapter I11: Defining Exactly What is Really Needed

Aside fromthe need for continued study in Mathenmatics and Logi c,
the authors of the |IPv6 protocol, Blundered Big Tine. And this
beconmes even nore apparent when it is Discovered that the Entire

| P Address Range of the IPv6 I P Specification, Using the current
Schematic Design for the | P Address, MATHEMATI CALLY, CAN NOT
UTI LI ZE ALL OF THE | P ADDRESSES ALLOCATED, OR SPECI FI ED BY THE

| Pv6 PROTOCOL. In other words, the 3.4 x 10738 | P Addresses that
was determ ned to be the Cal cul ated Total Number of Available IP
Addresses in the IPv6 Protocol, is a Calculation that is Wong,

or Factually UNTRUE. And this is Evidenced, because there is a

LI M TED NUMBER of | P Addresses, or Numerical Values, which use

ei ther HEX, Decimal, or Integer Notation, that CAN Be Represented
in the Format Used by the Schematic which Represents an |IPv6 I P
Address. What this actually nmeans, is that, the Starting Segnents
for the Schematic representing an IPv6 | P Address, has a Numerica
Limt inposed for the SIZE of the Number which Can be Used in that
Particul ar Section of the IP Address itself. In fact, everywhere,
within the Schematic Representing a |Pv6 | P Address, in which there
Occurs a Nunerical Size Specification, Limts the Choice for the
Nunbers that Can Be Represented. Which in turn Reduces the Size,
Significantly, of the Total Nunber of Available |IP Addresses which
Can be used, or Derived, fromthe Total Number of Available IP
Addresses, as Reported to Exist in the IPv6 Specification

Notwi t hst andi ng the current trend in the Conputer Market, which is
directed toward Sinplicity. The use of the IPv6 Specification is

simlar to using an Ox drawn plow in a tine in which the conputer is
supposed to operate the entire farm and work, would once again becone
the job for only the Scientist. Nevertheless, since nost of the Venders
have made changes necessary for the inplenmentation of the |Pv6
Specification, all is not |ost, even though the Size of the Nunber of
Avail able I P Addresses in the IPv6 Specification falls Extremely Short

of the Reported Availability as would be derived from3.4 x 10"38.

In other words, since Redundancy seens the thenme, we could wite or

adopt a Software Specification, controlled by the Operating System which
could provide not only the Decimal to HEX Transl ati on, which would all ow
the use of familiar Nunbers, but provide the Controls, as would be
Necessary, to meke Use of the Actual Number of Available IP, which is
Actually Available in the | Pv6 Specification. In essence, you would be
giving the IT Professional, as well as the average consuner, the ease of
use Industry has prom sed all of us.
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