Painting by Numbers:

Visualisation of structured IPv6-Addressing
Helge.Holz@dataport.de
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communication techn logy services for
the public administration in the

federal states of Schleswig-Holstei

Hamburg, Bremen, Saxony-Anhalt
for the tax administration in the federa /
states of Mecklenburg-West Pomerania

and Lower Saxony
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IPv6 Address-Planning

s End of 2009: Germany received a ::/26 block of IPv6-

Addresses for de.government

m 2010: IPv6-Working-group at the Ministry of the Interior in

order to encourage the national states to use IPv6
s Each national state (such as Bavaria) gets a ::/32

m Requirement: structured Address-Template
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IPv6 Addressing for Schleswig-Holstein

m Creation of an IPv6-Address-Blueprint
= Should be template for the other states

= Explanation necessary
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Structuring of 2001:0DB8::/32

Break down into ::/36 nets: One-dimensional Tree

2001:0DB8:0000::/34

2001:0DB8:4000::/34 2001:0DB8:4000::/36

2001:0DB8:5000::/36
2001:0DB8:6000::/36
2001:0DB8:7000::/36

2001:0DB8:8000::/34 2001:0DB8:8000::/36

2001:0DB8:9000::/36
2001:0DB8:A000::/36
2001:0DB8:B000::/36

2001:0DB8:C000::/34 2001:0DB8:C000::/35
2001:0DB8:E000::/35
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Binary presentation of the relevant bits

two-dimensional
arrangement of the first

two bits 00 01

10 11




Dataport |Painting by Numbers| Dataport

Iteration
00 01 00 01
00 01
10 11 10 11
10 11
00 01 00 01
10 11 10 11
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lteration

two-dimensional arrangement of the first 4 bits

0000 | 0001

0010 | 0011
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Hexadecimal presentation of the relevant bits

two-dimensional arrangement of the first 4 bits

Binary:

0000 | 0001 | 0100 | 0101
0010 | 0011_| 0110 | 0111
1000 | 1001 |1100 | 1101

1010 | 1011 _| 1110 | 1111

Hexadecimal;
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Iteration to 8 bits

0 1 4 5
6 7
Cc D
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Matrix visualising aggregatable
IPv6-Ranges (8 Bit)

Coloured squares as examples for different network sizes

2001:0DB8:1600::/40 violet -
2001:0DB8:0600::/39

2001:0DB8:2000::/38 dark-green
2001:0DB8:3800::/37

2001:0DB8:8000::/36 red

2001:0DB8:4000::/35

2001:0DB8:C000::/34 blue —
2001:0DB8:8000::/33 lower half

2001:0DB8:0000::/32 whole adress-space
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Matrix visualising aggregatable
IPv4-Ranges (8 Bit)

Coloured squares as examples for different network sizes

172.16.22.0/24 or 10.22.0.0/16
172.16.6.0/23 0or 10.6.0.0/15
172.16.32.0/22 or 10.32.0.0/14
172.16.56.0/21 or 10.56.0.0/13
172.16.128.0/20 or 10.128.0.0/12
172.16.64.0/19 or 10.64.0.0/11
172.16.192.0/18 or 10.192.0.0/10
172.16.128.0/17 or 10.128.0.0/9
172.16.0.0/16  or 10.0.0.0/8

violet =0 e

dark-green

red

blue —

lower half
whole adress-space
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Bundesregierung

National
Government

Landesregierung

Kreisver-
waltungen

Verwaltungs-
jemeinschaften
Samtgemeindén

Kreisfreie
Stadte

ural Districts

unicipalitie Districts
/ Munic)ipalities

Stadte und Gemeinden

Gemeinden
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|_F||e View Search Help —‘
[=)- [Root] -
i~ 2001:db8:0:0:0:0:0:0/32 (SH) [1] ’ + x M p [.‘EL.J]

n 01| 04 05) 10 11| 14| 150 40| 41| 44| 450 50| 51| 54] 55

20 21| 24| 25] 30| 31| 34| 35) 60 61| 64| 65) 70| 71| 74| 75

22| 23| 26| 27) 32| 33| 36| 37) 62| 63| 66| 67) 72| 73| 76| 77

2A1 28| 2B 2F) 3A[ 3Bl 3E| 3F) 6A| 6B 6E| 6F) JA| 7B JE| JF
— —

80) 81| 84| 85) 90| 91| 94| 950 CO| C1| C4| C5) DO| Di1f D4| D5

AD| Al| A4| A5| BO| B1| B4| B5Q EO| E1| E4| E5| FO| F1| F4| F5

A8| AS| AC| ADJ B8| B9| BC| BDJ E8| ES| EC| ED| F8| F9| FC| FD

2001:db8:0:0:0:0:0:0/32 (SH)

11:32
11.05.2014

(8
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| RIPE - Visual IPv6 Address . X |
File View Search Help

(- [Root]

00f O1f 04 05] 10| 11| 14| 150 40| 41| 44| 450 50| 51| 54| 55

| 02) 03] 06| 07) 12| 13 16| 17) 42] 43] 46| 47) 52| 53| 56| 57

11:33
11.05.2014
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File View Search Help

=) [Root]
- 2001:db8:0:0:0:0:0:0/32 (SH) [1] ’ x M p "Sj
00| 01 o04] 050 10] 11| 14] 150 40| 41| 44) 45) 50| 51| 54| 55
| 02] 03] 0sf 07) 12| 13] 16| 17§ 42| 43| 46| 47) 52| 53| 56| 57
03] 09| OC| ODJ 18] 19| 1C| 1DJ 48] 49| 4C| 4D) 58] 59| 5C| 5D
— A
v 5A[ B5B] B5E| 5F
Add subnet to 200Tdb800.0000/32 Wi - =
Please specify a subnet and mask: 2 i 475
Subnet name:  SH subnet| 72 731 76| 77
Subnet / Mask: |2001:db8:c000:0:0:0:0:0 7134 v ‘78 ol el
Color: v
Mark as
@ Nothing (©) Reserved () Assigned
2001:db8:0:0:0:0:0:0/32 (SH)

s

11:34

11.05.2014
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File View Search Help

& [Rool] -
- 2001:b80:0:0:0:0:0/32 (SH)[1] 4 X 72 P =

00 O1] 04] 050 10| 11| 14| 15§ 40| 41| 44| 45| 50| 51| 54| 55

02| 03] 06] 07) 12| 13| 16| 17§ 42| 43| 46| 47| 52| 53| 56| 57

03] 09] OC| oOD) 18| 19| 1C| 1D§ 48| 49| 4C| 4D| 58| 59| 5C| 5D

Add subnet to 2w1:dme£Bz—H- J o) el -1 - S
Please specify a subnet and mask: 0] 71| 74| 75
Subnetname:  SH Police 72| 73| 76| 77
Subnet / Mask: |2001:db8:c000:0:0:0:0:0 7|34 v | N [ (R
Color: EE -

Mark as
@ Nothing () Reserved () Assigned

2001:db8:0:0:0:0:0:0/32 (SH)

11:35
11.05.2014

[N
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| RIPE - Visual IPv6 Address
File View Search Help

= [ROOt]
=8 2001:db8:0:0:0:0:0:0/32 (SH) [1]
i 2001:db8:c000:0:0:0:0:0/34 (SH Police) [2]
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00| 01| 04) 05) 10| 11| 14| 150 40| 41| 44| 45) 50| 51] 54| 55
02| 03] 06) 07) 12| 13| 16 17} 42| 43| 46| 47) 52| 53] 56[ 57
08| 03] OC| OD) 18| 18] 1C| 1DJ 48| 48| 4C| 4D) 58| 53] 5C| 5D
OA[ 0Bl OE| OF) 1A) 1B) TE| TPy 4A| 4B) 4E| 4F] S5A] SB] SE) OF
200 21| 24) 25) 30| 31| 34| 35] 60| 61| 64) 65) 70| 71| 74| 5
22| 23| 26) 27) 32| 33| 36 37| 62| 63| 66| 67) 72| 73| 76| 77
28| 28| 2C| 2D) 38| 39| 3C| 3D) 68| 69| 6C| 6D) 78| 79 | D
|2 ol 2| ol ) el
80| &1 84| 85 %0 9 94
82| 83| 86| 87) 92| 93] 96
83| 89| 8C| 8D) 98| 99| &C
8A| 8B] B8E| 8F] SA[ 9B SE
AD| A1l A4| A5| BO| B1| B4
A2| A3l A6| A7| B2| B3| B6
A8| AS|] AC| AD) B8| B3] BC
sl ol se) ol el ool o)

2001:db8:0:0:0:0:0:0/32 (SH)

A CR P (wh

11:36
11.05.2014
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File View Search Help

(- [Root]
= 2001:db8:0:0:0:0:0:0/32 (SH) [1]
.- 2001:db8:c000:0:0:0:0:0/34 (SH Police) [2]

¢4+ % 72 P x

00 01] 04) 054 10 M 14
02 03] 06)] 07 12| 13] 16
08] 09] 0OC| 0D 18 18] 1C
0A[ 0B D_E OF 1A{ 1B 1E
20| 21| 24 25) 30| A kL
22| 23| 26 27) 32| 33| 36
28| 23| 2| 20| 38] 38| I
| 22| ool 26| 2| ol el o
80| 81 84| 85 %0 9 94
82| 83| 86) 87| 92| 93| 96
83| 89| 8C| 8D| 98| 99| SC
8A| 8B BE| B8F) SA[ 9B] SE
AD| A1| A4| A5) BO| B1 B4
A2| A3| A6| A7) B2| B3| B6
A8| A3] AC| AD| B8| BS| BC

11:37
11.05.2014

LN
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File View Search Help

(=) [Root]
(- 2001:db8:0:0:0:0:0:0/32 (SH) [1]
- 2001:db8:c000:0:0:0:0:0/34 (SH Police) [2]

Please specify a subnet and mask:

Subnet name:
Subnet / Mask:
Color:

SH Rural
2001:db8:4000:0:0:0:0:0
[ ForestGreen | ~
Mark as

() Nothing @ Reserved

51 54| 55
53| 56| 57
s sc| 50
sB| SE| SF
n n|l n#
2| B ®| 7
7| m 1 ™

2001:db8:0:0:0:0:0:0/32 (SH)

(8

11:38
11.05.2014
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U TRIPE - Visual P

File View Search Help

(- [Root]
(=8 2001:db8:0:0:0:0:0:0/32 (SH) 1]
- 2001:db8:c000:0:0:0:0:0/34 (SH Police) [2]
‘.- 2001:db8:4000:0:0:0:0:0/36 (SH Rural) [3] fres.)

2001:db8:0:000:0:0/32 (SH)
- 3 [] 11:39
a8 A ™= .
- ’f- g o } ey 0500
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1Pv6 Address Manag

! RIPE -
I—File View Search Help

(- [Root]
- 2001:db8:0:0:0:0:0:0/32 (SH) [1]
- 2001:db8:c000:0:0:0:0:0/34 (SH Police) [2]
.- 2001:db8:4000:0:0:0:0:0/36 (SH Rural) [3] {res.)

00) 01| 04| 05 10f mf 14
02] 03] 06| 07) 12| 13] 16
08) 03] o0C| 0Df 18] 19] 1C

Bad sibret 1o 2001:db8:400(x0m00/—36*-F

Subnet name:

Color:

Subnet / Mask:

Please specify a subnet and mask:

SH Rural Segeberg
2001:db8:4200:0:0:0:0:0

B Firebrick ~ ~

Mark as

@ Nothing (©) Reserved )

50] 51| 54| 55
52| 53] 56| 57
58| 59] 5C| 5D
5A| 5B] SE| SF
0 7T 7475
72| 73| 76| 77
78] 79| | 7D

2001:db8:0:0:0:0:0:0/32 (SH)

LN

11:41
11.05.2014
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' RIPE2 IPv6 Address Manager
File View Search Help
(- [Root]

- 2001:db8:0:0:0:0:0:0/32 (SH) [1]
- 2001:db8:c000:0:0:0:0:0/34 (SHPolice) [2]
() 2001:db8:4000:0:0:0:0:0/36 (SH Rural) [3] fres.)
i... 2001:db8:4200:0:0:0:0:0/40 (SH Rural Segeberg) [4] (ass.)

(=)

10f N 14| 150 40f 41 44| 45] 50| 51 54| 55

12( 13| 16 17} 42| 43| 46 47) 52 53] 56 57

18| 19| 1C| D) 48| 49| 4C| 4D| 58| 53] 5C[ 5D

1Al _1B] TE| TFR 4A| 4B) 4B 4F) SA| SB) SE) S5F

30 AN 34 35] 60 61 64| 65 70| T 74 75

2] 1 No vaiid subnet e % s ps. 7] 72| 7 76l 77
28 B 6D 78 79| €| 7D
2l 4 I@I The selected area is not a valid subnet. Bl el ol | el
C5) DO| D1| D4| D5

C7) D2| D3] D6| D7

CD)] D8| D] DC| DD

8Al 8B) 8E| 8F] SA| oB] SE| SF) CA| CB| CE| CFJ] DA) DBf DE| DF
AD| A1| A4| A5| BO| B1| B4 BS) EO| E1| E4| E5) FO| F1| F4| F5
A2| A3| A6| A7| B2| B3| B6| B7y E2| E3| E6[ E7) F2| F3] F6| F7
AB| A3| AC| AD| B8B| BS| BC| BDJ EB| ES| EC| ED) F8| F9] FC| FD
AA Ag_AE AF BA&&J_EA&&_EF FA| FB| FE[ FF

2001:db8:4200:0:0:0:0:0/40 (SH Rural Segeberg)

G

11:59

11.05.2014
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' RIPE2 IPv6 Address Manager

File View Search Help

[ [Root]
E1- 2001:db8:0:0:0:0:0:0/32 (SH) [1]
2001:db8:c000:0:0:0:0:0/34 (SHPolice) [2]
(- 2001:db8:4000:0:0:0:0:0/36 (SH Rural) [3] (res.)
‘... 2001:db8:4200:0:0:0:0:0/40 (SH Rural Segeberg) [4] (ass.)

10 1 14| 150 40| 41| 44| 45] 50| 51 54| 55
12( 13| 16) 17§ 42| 43| 46| 47) 52| 53] 56( 57
18 18] 1C| 1D§ 48| 48| 4C| 4D] 58| 59] 5C| 5D
— — — — Lol sl el e — o =i 5A| 5B| BE[ 5F
e — — g P
Add subnet to 2001:db8:450:0:0£:0:0/H- e
71 74| 7
Please specify a subnet and mask: I 5
Subnet name:  SH Rural Segeberg Wahlstedt 72| Bl 76l T
Subnet / Mask: |2001:db8:4200:0:0:0:0:0 144 v 2l 1l x|
Color: 1 Coral v
JA| 7Bl TJE| TF
Mark as
(©) Nothing () Reserved © Assigned DO D1 D4 D5
D3| D6| D7
D§| DC| DD
8A 8£ 8E| 8F] S9A| SB| SE| SF| CA|[ CB| CE| CF|} DA| DB| DE| DF
AD| A1| A4| A5] BO| B1] B4| B5] EO| E1| E4| E5| FO| F1 F4| F5
A2| A3| A6| A7] B2| B3| B6| B7] E2| E3| E6| E7| F2{ F3| F6] F7
A8| AS| AC| AD| B8| BS| BC| BDJ E8| ES| EC| ED| F8[ FS| FC| FD
AAl AB| AE| AF) BA| BBl BE| BF)] EA| EB| EE[ EF| FA| FB| FE| FF
B

2001:db8:4200:0:0:0:0:0/40 (SH Rural Segeberg)

i

12:00

11.05.2014
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(- [Root]
- 2001:db8:0:0:0:0:0:0/32 (SH) [1]
- 2001:db8:c000:0:0:0:0:0/34 (SHPolice) [2]
= 2001:db8:4000:0:0:0:0:0/36 (SH Rural) [3] res.)
[=- 2001:db8:4200:0:0:0:0:0/40 (SH Rural Segeberg) [4] (ass.)
i... 2001:db8:4200:0:0:0:0:0/44 (SH Rural Segeberg Wahlstedt) [5] (ass.)
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15 40| 41] 44| 45| s0| 51] 54) 55

7| 42| 43] 4| 47] 52| 53] 56| 57

] 48| 49) 4| 4p| s8] 59) s5c| 5D

1] sa| 48| 46| 4] sl s8] S| sF
| af 24| 2] | 3| | B e| e e es] | 7| | 7
2| | % 7 a7| 62| s3] 65| 67| @ m| w| 7
8 | x| » ] e8| 63 ec| 60 | W x| W
al 28l oe| ol 3al 3p) 3¢l o) eal eBl ee| eF) 7l 78] 7E| 7F
80| 1| 4| es| oo o1 o4 os) col c1| caf cs| oo o1] p4f D5
82| 83| ss| e7) s 93] | o7) co c3| cs| c7) op2| p3] sl 07
83| s3] ac| o) 98| 99| sc| o] cs| cs| cc| cof ps| bs| oc| oo
sl e8| oe| o] oal oB| or| oF] ca| cB| ce| cF] pa| pB| DE| OF
A0 a1] a4| as| Bo| B1| B4| BS) Eo| E1) E4| E5| FO| F1) F4| F5
n2| a3] as| a7| B2| B3| Be| B7) E2| E3] Es| E7| F2| F3] F6| F7

2001:db8:4200:0:0:0:0:0/40 (SH Rural Segeberg)

i

12:00
11.05.2014
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