15

13

[y
~
[
~1
[y

«7;7/////,,,,0(4/0
TN
g
e >
v
f////é’///r«;?f//////f//%{,,‘”%:j;ﬁ%
L
ot
"'m/zz/// e
e

Pt

sesssssenonnsy

Two-Way Radio

TETRA, EDACS

Cellular Phones

Roaming Phones
PHS, DECT+WiFi
PSTN

>

/i 7 /:

AMPS, CDMA,

GSM, GPRS

Cordless Phones

R
g “y,
%,

)
k3
%
t o
L]
%///////////// %
<.
Loa)
i
(A
ok
] %3]
t
;.w..
()
LLd
&
Y
for
o
Lo
]
Ay
o4
b
L

Figure 1



2/271

SN

P

//I%..{/ﬁ A ///4»

u%/ ///J/M 3

Ty
NNENRNRRRONN
NN

G
v
¥
¥

R
OO

-

0N

X

e
pEs

S 7 24nsu

%,

s
SRR

R
o fs
.

ool

8 Dl

X
»
T
s
B :
et &

iy

Mg

&
S

f//g/wﬂ”mﬂ//ﬁ
a

)

%
",

£t

%-.

L

Y

N

A\




3/271

£ 3ndiy

R
N




4/271

¢ 24n8y

sug Wecienig (80 '8va AL ‘W4 1seopeo.g
apeiey RUeS am%wﬁw A

4y Bamng mmnmu ‘OF T4 1eqi

{suipalis 3g ) sjeudss |

*

44 % jeopdo Nmmug%mm

........

{AHd) (B21sAYd T |

u,m mmwumuw 31T ﬁmmmx ‘ddd w&,wdm £ mmm mw,mmm

(ot mmmw NYIA BWes) ‘g

Nur B38Q T |

AN m%wum %

»»»»»»»»»

&Emmwmm wwﬁg

WomaN 't

3! M?mmm WSS ‘dldd FHE NdA 400 ‘doL dan |

................

%ﬁmﬁmw ‘syuswigss |

.....................

ﬁa&%ﬁ Iy

xwmaﬁmm xapdnp jeufing xmxmummmﬁmm e SHINS

(HSS “I55/511) UondALUS |

CANLE ‘S0 ‘d18) Bunueans {3IN TIAX “TWLH “Ldd
O HAd ) SIRINIeR UGHN TAY TAQIN AWM AN oRpa R

punos {diNg 41D ‘Odr 'Ond} sorjdead {diz 10083 HOSY) vy

{LUOISND ‘BUuO ‘4N dryoeg f{Raswes auuess aqupd) seaup

TS aV AT 408 TdOHO TdINNS) nuBw pomsy {110 dINN

{(peojied ‘siakey ddy |
‘siodetaaddp) e |

m@wmmww m :

SinENasadd 'Y

e e e A R uonenddy °f
TN IS ] SO0 U018 RU0IUD ROBRIY TURIES TdLIM SNG) aam :
@Mm%m %% %E& fBLue m%m Eﬁ% ‘A4S dLd) sey %sﬁ :
wm%wwm wmwtmu adi} eigg , BTN s BN
£
Buryeeg g sisfeyseddn L 'a’y podsueil 'y NIOMIBN E jur Eleg e jensAud Y
eyl U BIRQ penjie spesH di | sapesy yun e1eg
/S
\ Ve /s
Y P8 14




OS] Layer 1 : Physical

high bandwidth

5/271

fr2)
o

G

satellite

354
G0

%

S

g

=
o
@
L
/

944

218

jrs]
N
‘ »
5%,
N7

microwave

7

- 77

2

"
Gty

Figure 54



6/271

a5 sy (O 358y, TeaisAyd T T 18ART SO

N S10d
ve NN

77
7
7%

¥8d dion

oy

////}////4///)
TR
NN

Y
<
«d

P rrsEr I

wp SLAD SGED

S

&

6 Aoy ~
S ‘ YIS .
: " E : 3 i { :

1000 20 2 € 300 X 200 Y00, X0 2K GO X0 0K 30 X0 0 K ¢ 20 WO 3 K00 1

\

6L 92

HIA
aygnd

“

3 W ”“.,.%.,V//w
e e ﬁw
ge 3

a7

/

ay /9%

21008 10 3060 GO 00 10X 200 Y00, B4 XN GO X0 €K 0 T, 20 KOk R I3 WX I K




7/271

Yo 8n8iy

g 901na(

54

(AHd) 1ea1sAYd
11 48Ae71SO

Y 82iA(

/

YOrT




)
=
N\

3

2
o
=
bl

Device C

\

Device B

_ /
.

// . ,///,/// /;
/ / /

Shared

Line or

Medium

Figure 6B



145¢C

AN

9/271

.

Device C

%/ / ;’
.

146C

0S| Layer 2 : Data Link (Bus Architecture)

Bus

1454
146A

Device A

1424

Figure 7A



10/271

g 82iAs(

g1st

g4 3.8ty

/

LyT

qnH

Vv 231neq

3181

3 921830

vist vorl

2yl

{(a4nyauydsy gnH) Uit eleq : 7 J9Ael 150




24 3ingy

2187 818t YIgT

g as1n2g Y 93iA8Q

i
i
i
i
wt

i
i
i
i
&

¥t

(a4n1oayoly uieyd Asieq) juit eleq : z J8hetiso



12/271

145¢C
141C

N \

_

14eC
1468

Device C
Device B

switch

1488
-

LAN
e

Figure BA

159

1454

146A

OSi Layer 2 : Data Link {LAN Architecture)
Device A




13/271

gg 8.8y

D

IV

L1
G/

30

£ 1)

£ 1))

4/

3d

3091

apot a0et

2091

YOOT

69T



14/271

CF
160D

— 77,

148C

1458

~Z

162

Figure BC

FEECT

2
H
A
2
7

el

4K

,ﬁf -
o

&

Q :
///// 7 //
=
. ///%

%




15/271

§ 28y

061

{1apeay Ul elep DYD HO-ZE) 1evoed SiiuR Jo WnePsy) a4y yoayy aweld | g
{€°208 3331) WiBua} Jo {1 ISUIaYIT] Hul BIBP JO BUAL a7 adhyawpiy | 2
{fevoydo) 883 07°208 (av)} NYIA G 2
Ny LO SS2UPPE 82IN0S (DY) 1041U0) SS30Y BIpaiy a0 AL B1Nog Z
.. zﬁ ug mwmamwmm ‘ammmgwwmzu‘dﬁw wmbmuu wmmuu%mmmmw& a9 “ uﬁ&m zm%maﬁwmm | N
(191D SR LIBIS] SBOIARD 2IBMPIRY STIUOHIUAS a1 a4s T
Bpesy awel eieg a7 apquuesld T
ma%mmmw | | 8215 mmmmw @mumm o ISARY
\ (£7208 3331) s1ord IDUIBYLT J04 U BIRQ & 7 1 T SI8ART SO

ey swiesy

/

981




16/271

01 3.n8yy

hritiore

bEIIFETI ]
wouf /03

$5929Y VN
EIIENE

NOOZ
vooe HO0? \

£0L




17/271

11 8.ndyg

: {43fiesy U B1ep DYD HG-ZE) 19v0ed BunUB JO WnSIeYD b Freyjyesweld ¢ g
| apow Mamﬁwm ORNGLISIP mwmww‘:,ﬁw SOAR E,mmm%wm mommwm wﬁsmm mm ¥ mmmwmﬁw Cor
el 1@yosed ayy Suiuysp IBguinu wawdel) w asuanbag a7 13U asusnbag rd
...... {Sues g0 wiold /s 0] uo spuadsp) sSBUPPE [BUOIPUOD q9 ¢ SSppY | 2
 (sa woud / $q 04 uo spusdap) sseippe uonels SuIUSURL] S5 89 Zssauppy |
 {Bumes §q WoJ4 / SO 0) U spuadep) ssaippe uopels BuiNSIel §5g | 89 Tsseippy |z
{01} UoREIS UL ‘Spoul daRS Jamad Ul 1dooXR) UDHRIND AYN Qz iguoneing ! 2
{paniasay ‘eleq ‘[oJuo] uswadeuepy) adA ] UCISIBA a7 JOU0T) SRl rd
O sous wpesy sied ,“,mwmamm m%mmuﬁ%mucwm,a;mmmw iaAey (e2ISAU a7 did ! 21
{FOULIDD BUURA 1IBIS) SIMASD 2JEMPLIEY STIUOILYOUAS az gQisi T
I T uwn‘mmx mﬁmww e1eq | g0l mmnﬁmmﬁ [
uonIung CFiS WETRRENRELE RETE Y
/ (9312 TT°208 3331 HIM) SI2(28d NYIM 404 Ul B18Q 1 7 8 T 48487 (SO

O swely |

/

é




18/271

857

N

{(sq wouy)
18wy wodf

598

{sq 01
.wmﬁuw&,wm a3

i8¢

uolels ss4g
Sumiwsuesy

g

uonels $sg
Suiniaay

Y71 sandy

BEL LEL 9gt €T

SSUDPY SSBIPPY SSRIPRY |

LRy 338 oipey
204103 A H0008ION
£98¢
T 3 BG4
/797 0 e
facre

SSBIPRY BII0NY SSRIRPY

PR3 QipEY RN
UOREURSSQ  YOOGAION N
£92
o ¢ 1804
aror 1 so o)
,u,_u ,& §§§§§§§§§§§§§§§§
AN

guinleosy

gupiiusuel



19/271

g7t sndiy

agaz 6T RET £82 BET 5T ¥8oz

[ | -

wmm..ﬁud SIBI0PY S891pPY $S8IPDY

VEITEIT
wolf

sS4 3
Reial

ate g JouiBLg yieweus  gSoM v SaM et
80iN08 uogeugsaq 140 AR
€97
o ¥ S0 wiody
/ T Sg ol \
G_Umm g9t ¥zl G_ﬁmm
9L
9897 SY0 BEL LET 9L SET VRYT

19U4423
woaf

19u42413
o1

¥ SS3IPPY |

$$3PPY SI2UPPY $S3UPPY ssaUPPY
gene v isuiRy3 g 1wy ¥ SOM 8 Sam
, A , ¥a9e

80In0g uogeysaq 1M BN
€97 "
~ T SQ w0y

N 1 sa oL 4

oipey qT9T vz9z oipey
BUIAIBI9Y D e i guipiwisued

N

PoT



20/271

£7 8nBi

3wl
Jd3 + 311 SLIAIN ‘SHdD INSD
16¢ Q6L
/ /
SINIA ‘ m
SIAIS ‘@107 SIS S310A
94°¢ ¢
dunueans gH
dl ‘®1eQ ‘SINS
diOA / 83107
6T
74 09°€ ‘D¢
VINQ40 VINADM YINGD ViNQL
Ajuo s3opoed pauiqwo) AjuQ 3n2an

Saunpaf

DUUDN WidISAS

[(S2) paya1Mms 11n211)

(Sd) payd1ms 193304

uoun[npow

uogmnony



21/271

VT sundy

NI6T geed  YIsL

Acuonbauy

o 0 0 R O A 0

VYNG40 oo

- _ ?
\ ZHIN 0T 3%9/ /

N&&T 4568 YSET

YNGL-0S




22/271

gyt 24ndy

— SIOQLUAS £ o —
0 t
300|g 924n0SAY -
,.../f @
08 m ,,f,.,./ m,
, 2
S S
6v Ry 4_‘
= ;..:..z.w kY
udweR / /
A oSS {0§ 90¢
xyaad 31pAs o4
. 9 q 14 € 4 1 0 z0€
voe = | _— \
coe :.:-5.,,,-:,;,:;-:.,:mmogﬁim WQ40 £ 10
6T | 8T LT | 9T | ST | PYT | €1 | ET | X1 | OT mw L 19 s viE ¢
{D9SW G'Q) IOIS T s Fa
<} {3asw Q1) awey Y

/

ate




§1 .nBig

4PH 004 % ux &%
/




24/271

a1 8.nBi

a¢
iy ; 6%

i

gg = g

| \

&

AT

<X
%
a9t 95¢
N
& "
;uﬁ/z
/// s
98 ‘

roditrrstd,

A

i,
9

e
Sy A
A

i,

-~

AL/ AL/GIOA/GSH




25/271

AWE W
AR N
/W.V,ﬂ,//y///ﬂ//%,///%é

oerorers

IR

£1 8indyg

T g
N . \\mm
A0
58¢ ¥0T
£ m
FOE e pne  19E
HALGH o Bt {AHg) P )
A © MQWIW SIBLIIIY WWQmm%mmm SOELIGIUY CRES RE AR
jiad! w%ﬁhwmmum BYRD Wsﬁ%&mm He iy HIOMISN
DYWTTTZO8 | MMM% -9 T oV RIge) ovinaiged LT TR
7 \\ LN {Ovial jonuon 898 e saher
Lis hY Ajunoeg yuy | SSOU3R BIPOW | Auroeg jun I e e18q
11 TE08 SuiSpug REELT T
o e SUIpIRMIOY
wesedsuedl | M ZTOB ™ es | ITTECOR .
WAOMIBU i
[ ETA
o Pl
§LE L, 9LE
{a15) xog doy 195 / (WD) wopow 3jged | BO9E |1 VOO | oy i) wisysAs uoHBULI | WOPOIN SIGED

Tt




g1 8By

o B0 9

26/271

i ¥ § g , "
T SO SN SN SN S

MSdD) L =w

=
A

w { Lz v ] tavos) z=w
\\\\\\\\\\\\\\\\\\\\\\\\\\ S I
M \\\\\\\\\\\\\\\\\\\\\\\\\ e € 1 VT (wvogl) e=w

A—

U3

(NVDZE) y=w

.. T (Wvore) =uw

o j B

(NVD8ZL) 9 =W

. Sppuueyd

S8€E 98e | ; eg8E



27/271

61 9nBi

068

_

/////

-

o
"5
\,\\-‘
RNy
‘s"\
1‘"&
>,
\@Q
‘i
,% /
M

.y EE

e e e e T v e e e e e e T e e W e e e AR R e e e e e e A S A e O e e e e e P R P e e et e et e ot e o e e e e e e et e e e e e e e e v e W e e v e v e e e e e v ]

{AHd)
{eorsAyd
NP EL

jo1U0d
ssanoe
eipal
FEELGH

. p
u@mmm 256€ m m@mmm 8568 m ﬁmm VS6E m 00v 668 86E
- n P
H ¥ .

NQd €3ea | PH DY
N N

2IDP wp2suMmap Ja wwassdn ooy 66E IOk

ELEIL I
JVYIN
SIS004a
ZIKE]




28/271

g 931AaQg

07 3.8y

3 931naQ

h—-lz-luuunnuuu-ﬂmuu'u__-u---_--n---‘_--r-n-n s %

/

Y 92183(]

244

(19uta1u]) JIoMmIBN : £ 19AeT SO



) | N R EY
sev et

L 0} T sidAe1 IS0



30/271

77 S4n8iy

Sty Svy by
SSIPPY UOLEURSA $$34PPY 92IN0S sjquieald _ QLLO
! £
491 891 g8 \
§v
£y Evb Ty Oty
suopdo $SRUpPPY UoBBURSaE | $S8UpPY 80UNn0g dquiesid _ 0010
-
48

i
vy,
o
e
S .
Rt TN
e
-
e e
v,
e e
e .
5
T Ay
L T
e
-,
e

Liy

vt an
-

o,

N

FEP

{12uJ4a3u]) JUOMION : £ Johe] IS0

9Ad|

Ad|



31271

£z s.nfy

ST 019 = TH| JO} SALIE "S3SI AWINIDS 01 129igNS "pidy pasn Ajjusnbaugy av {g < 11 3] suondD ¢
SSRUPPR 41 IBUBYD ABW LN 1vord 241 1O 1IDAIRIRI 2YT 40 SSTUPPE PAd] av SSRIPPY UOLBULSSO €
SSTAPPR df aduBYD ABlu 1N JoNoed BY] O JOPUSS DU O SERURPER PAd] 8 SEDIPDY QN0 ¢ €
syovord 1048 sdosp BUBDRYD-IOUS JIPERY O] PSS WNSYSYD UG-9T a7 WINSRIBYY Jopeay £

...... peojied 4i 10 adA] soqunseq siEjowI JuRAld O3 dal-oawly | gT a1 10203044 1Ll £
...... 34815 1ooed WoN RS0 JUSwSeld | gopeiuswidely sdeuews 0} s3ei4 QF1 g 3540 deayg s8eyd ” £
wieideien 41 S18us v jo siuswdey jo dnodd B saguuep Ajenbiin a7 uonesyueRl ! £

G5E5°59 01 907 ‘e1ep pue sspesy raulidred di jo sue g¢ yisduay jerog £

muwmu UORSIBUOD YIDMIBU ﬂumwxm 500 404 mmumﬁmm mmwmmmm@%m g7 | a9 | N3 | muma £
Q00 01 07 Jopeay Ui SPIOMGTE JO# | P UCISIaA 0 4] 5195 00TO ABulg | Oy ab e wolsIBA | ¢

SEny SIS

HOIRISA

/1€ DE 62 BE LT 9T ST T € €Z 12 0L B}

030004 18U U A




32/271

7z 8.ng

{s}apou uoReunsSAP AU JO SSSIPPE Gad] RYY a91 SSBIPPY UORBULSA( €

Spou BUIDUIS IY] O SSRUPPE 9Ad] BYL |91 SSIPPY S2NOY | £

possed spou 4oes J0} T AQ SIUBWSIISR ‘piSYy Al 01 Wil pad] seoeday a1 iy doy £
DISy 10003040 PAd] SE SWES ISpesy 1MaU o adAl syl seuidads a1 ISPEIH PHON €

SiBpEDY UOIBUEINS Aue SuUIpn|DW ‘S1I8100 Ul 8215 pROjARY a7 y13un peojdey &

suopeaydde swin-eas w wmzwmlmomh proae oy yied sueiuen a0z jogey Mo £

NG 07 9 Sa0IA 08 POIBLUSISNID 0 | § UDISISA OF di S185 OLL0 ABUIS | G8 © Qp | SSEYy OLIBIL | OISR | E

P SSBIDDY HOIBURSE ‘
svy ke EE
L SERPPY SN0 i ]
e 00 : {6 : g :
- T W S
/// #9 8
uteg T dogy IapESE XN zs v
. | T
/1B og WE e
ver e " “ 0D SIOSUD

5y 10201044 IDUIBIUY QAL



33/271

G7 S4n8iy

S3SSRIPPE (3717} 5:0TXEOY'E

w m SSBIPPE GAd| gAdi
~
‘ 85%
> (99T) 98ZT 9Ad!
GTSSTGSTETT MY 000 TET 595584
GG GST G52 MNN‘ W OO0 TET | %&q ] e 3 PAd]
SR (5T) PST ‘SYOoMIBU (1,7} TSTL60'T oLsy
298P
§52°SST'GSTTET NIYL 0700 ST T SOSSaUPPY
,m 7552 m, z 0008 wn o s g PAd|
SIUDI {917} PES'SY ‘DHOMAU (117 YRE'IT a5y
{9sf
‘ CCP /S nd 000 sa55al i
§57'S5T'SST mm.m ﬁ £~o 0 o‘o %‘q > 1B V bAd|
SIUBID {422) OTT LLL/OT ‘SHIOMIRU {,7) BTT visy
Yasd
s (G17) GZE YA e
51 ) €1 m f 5 y € z SSUPPY

(19uJ93u]) JOoMIaN : € J9ART SO



34/271

Q7 sndy
peojieg
JaAry podsusiy
N ELG

AN

{gndi) JBpeay IXaN
T+
{pagdi} joa0y0ug

d3L
peojded
IBART HIOMISH
msﬁ,m:ﬁ.mw g Ly Ty 0Ly
////////// / b AN A EAIAIDN
/// / / ﬁ%%« dnoio dwol | wnspayd | LYW | edAL | zadwel ////
— dINSI % ear
;w%m‘“w 10 m@ m av ar at ar
L //// GAGIAI |
| //—/ // JERRAH IS O 1SRY | wInsgaayD | 8pol | adAg PAGIAIT D .
PG
\ 7 V4 Ve m%uwaax >
8y 49t 0 S o

FE




35/271

gesy —T |

H08Y

£ 38y

g 931AaQg

DERY 7

08

3 931naQ

11-(_1-““:-__-_- ---‘-“-n--- [ 3 )

coe -_...........i....7..........._...........

I8

P87

voRY

/

Y 92183(]

piodsuei] : ¢ J8AeT SO




36/271

V8 N3

L05

N
{papasu se saiAg 0, yum papped ‘g< 19540 eiep i) suondQ \\ qo9t q07
{195 o¥n §1) 491ut0d Wedin wnNHP|YD / q091t 491
3715 MOPUIM sdef4 AISY 19540 496 q71
{3195 MOV 1) JBquInN WDWSPIMOLDY qv9 48

!
12quunp asusnbag / gZe 8y
1404 uopeunsaq \ / 1104 824h0% q0 g0
| / 4
[ = T 1 T / ] m

/ / /

05 205 els

105

-

¥0s 005

{(dD1) Hodsueay : ¢ 10AeT SO




37/271

g8z sandiy

IBSYO Jod se "{uea) eyeq {uopdo m& swmcmﬁ {posnbad g1) puny -uondy

uocuaung dot

Pigid dO1

805

g0V 01 g1 suopdo § ¥

{1 01195 S 9Y¥N J) 914G e1ep B8N 158] SUNBIIPUL # DIS WO 18SPYO | 9z Puogwesin i v
ejep peojhed pue JBpesy jO WNSHIBYD g9t Suisudiod JupPsyd 10143 a7 wnsYIay) | b
| o | h T MOpUIM 918981 BY1 JO 9218 a7 B2IS MOPUY | b
39524 % JUAS JURWSEpaMowDe ‘AoUsSEin 'UoLSAZU0D S04 SUT [043U0D) q6 s3ej4 v
o | T AJBUIG 000 O3 JNBBP ‘BIMINY 40} POAIASAY qe pan1asay | b
d09 01 607 ‘(11815 1 01 JapEBY D1 WO 1BSH0) BPESY dDL J0 7S | gy BsHo | ¢
# 9ousnbas Ag 2ousnbas e up 1evoed yoes jo 1d19384 saSpIMOUPY ay i JUDWRSpOIMOWIY | b

| “auo E zaﬁ xu{ ﬁm%muﬁ:m&maa_ A%dwmv EE:@ Huv‘m‘umm ‘mw o hwaﬁuzvuam:wmw ‘v:
JOAIDS JI # 1400 UMOUY Jjam ‘(paainbaJ) vod § 1oAYy a7 w04 uogeunsaq | b

T Jues aq pinoys Ajdas yoym 4oy 150d ‘uod ssepuss | gz T uogqosmos |y




38/271

62 8.ndg

awiy pasdoja

12¥20d 431 pu€

wawabpamouy oy

B 0
-« 1y < v - v
/A,//,/ W/% N CE R T P — //% iepesH 41 %A//ﬂ////fﬁ///% IDPERH dDL
mmmm 7S 8Py HELY (AR Yiils Vih

390 L T

(dD1) Hodsues] 1 § ishet SO



39/271

0g 3.n8yy

uoioung

QAd} pue pAd] Ul 1apeay-opnasd sasn ‘gAd| Ul painbas ‘Suiyosyd Jouig a7 wnsyoayn ¥
86569 01 g8 ‘peojAed pue jopeay 4an 0 Yi8ua jelo] a7 Hidua v
1BAIAS 4 3 1od umowy [jam {(paanbai) 1iod s sene00Yy a7 310d uoneunsag 4

”E% 3G n_aoﬁ zaﬁ gumr_? Lﬁm taa foa &mﬁcmm‘ 497 | | ﬁaa ‘wul.‘mam w |

Piald 4N

SZ8
¥is
WwinsyIay ) / Yigual qze av
104 uoyeunsaq 104 82ih0g 40 40
L3 Z I 0 S1ISHO
[ ¢/ / [t/

[/ / [/

€7S faras 0Zs £€Ts 1Z8

/

61%

(dan) Hodsuesy @y J9AeT SO




T€S

VEE 2andy
°F vES # u0d #1404 £es S ssauppy di SS24pPY di
/ HoRDURSag aunos \ / wopRiIsag annos
08 H04d dliH 6666 104 ¢ YV SS8IDPY di | § SS84PPY dl
A J
\ h 4 \ Y \ Y
peojAed 19voed di J9peay yodsued) ¢ 1aAen 13peaH d} € 19Ae
3 3 628
e SN AN V S52.ppPY di
8489 %. CTRAS
h 628
geg
»
\\
150K 01 15anbay V8ZS
yodsued] ¢ I9ARTISO
B9ZS vazs 1504

U315



Tes

g1e sandy
g¢€s PES TES LES ,
# u0d #3404 $534PPY df ssa4ppY di
/ HoRDURSag aunos \ / woRouESsg annos \
6666 HO0d d 08 HOd dllH H SS84PPY di | V $S3IPDY di |
L4 A A J
\\ Y \ Y \ Y
mmw peocjAed 1joed di ore JapesH Jodsuei}  Aeq s 13peaH d} € 19Ae
d SSIIPPY di ....||.............||4P........................., e e e e e V S52.ppPY di
HiLs hm. VLS
/ L85
v8z$ \
BES
<
1SOH wioif asuodsay ¥82§
yodsued] ¢ I9ARTISO
/ \
§925 vaEs ISOH

U315



42/271

OTE BanBiy

N
mW N
e
Ww

[ey0 (SE40Od]} 155/S1L 4810 € |030104d 8210 150d | dOL ~ S66
[eY0 {SAVINI) 155/S1L 43N0 [000301d $5920Y BBRSSIA J8UIBIY | dDL - €66
[BIHO 188/81L 49A0 [oa030ud 1INTIL | dDL | dan 266
[eRyo 1SS/S1L 4970 d14 :{|03U00) [020104d Sdid | dDL | 4an 066
[e10 155/S11 1900 d14 {elep) j020304d Sdid | dDL | ddn 686
[eHo (SALINS) 1SS/STL 48A0 (00030 ¢ Jysuel ey BjdwiIS | dDL - S9¥
[EO {SAL1H) 1SS/STL 19A0 [000104d J9jsuel] RMdAH | dDi - Ev¥
[eryo (£A dVINT) 1000304 SSR20Y [IBIN JIDWIB3UL | 4L | dan 0z
[e1940 {dVIAI)} 1000301d SSBD0V |IBIA I9UIB3U] | dDL - €Y1
Laalite] {€40d) 10201044 32O 190d |  dIL - 01T
[eIWO (dLEH) [000104d sojsued] 1x0dAH | dDL - 08
[eryo (SNQ) 1oases BweN uewog | ddL | 4an £S5
[eYo diNS pardAul | 4L | dan 9T
(BP0 (dLNS) J8ysuesy e ajdwis | 4oL - 6z
[BI2HO WwURL L 4L | dan ¥4
 [epyo | Buipiemio)uiod ‘4148 (dDS) uiBo| 21noss Jof (HSS) [BYS N33 | dDL | dan | zz
[eRO (puewwod) 00D did | dDL - 12
[edYo 1Bjsueij eIBQ did | 4oL | d4an 0z
[e10 Eﬁu_ E mwvwﬂmasm §Em,cwwv m:,&oﬁ_um ,~,

%é///

ars



43/271

QIg 8ngi4




44/271

YEE sandy

2
2
i
§
BjgE] vonesuRLy W
§
. §
GE8 ¥
¥ g
¥ §
g g i
m 2965 x/, M
- § »,/ B
- il .
| - J g
i 8
\ H ;
$E 3 3
§ i
§ i
§ §
§ )
aaaaaaa M :
— ¢
! i
: b gess
§
m 8ESS f
; PN
§ R
¥ BuUgng
: Siidaiid
! 3 S5BID 3 i

Y55
\ (LyN) JolejsuRl] SSRIPPY HIOMIBN

{55

& & % wmmwmmuﬁgmmmmm

% % B ook s %S soeo e odse odd



NAT

Notebook

Web Server

45/271

5604

destingtion

Jource

destination

squree

7
Biiu?
e
P
Sy

5

pto]
0%

5614

B SRS

o

g DT, dyn port

destingtion

s
Fiad

wh;

souree

S&10

st
o
i
e R
&
R
7o)
e
[
RS
5
[
=
b7
- 7%,
iy
5
Aar,
=3
£
&
[}
2
m B
o
3 <
Q, [*23
o %57 w,.,_%"
e
>
~
prad
%
,Cg SRR,
b
o
&
£
3
=
B
3]
T3

SQUree

Si, port 80

destination

Jauree

TSR

destingtion

SOUICE

s

254
Wy

o
oo
]

=
N Lo,

]

23

241

SQurce

Transiation Table

Figure 328



46/271

g€ a.nByy

BELE

H045

g4745

g 931AaQg

QELS

LS

LS

3 931naQ

YOLS

:‘--n——-lz-nu—nnnuuu-&muu-—uu—nu—----n-h--u--r-n-n s %

15

-

/

YILE

Y 92183(]

suonedljddy : /£ 031 G S12AET ISO




47/271

dld BIA PROJUMOQ JUSIUOY & £ JaAR]

Oz yod s

ISRISE 9

SO

foacioud

g 8.ndg

(sO) waisAs Sunesado

Uogoigsap ST

984

{ddo} poopied

[lewlelo¥led

LHoRRURSIP

RII0Y

3400 UAD ‘gN
JOUHSION




protocol  paviood {opp}

destingtion

Jource

214

Lo
&
Z
@
A
£
o
=

51, port 80

e,
"ol

i

oo
P
7%

Snt

[

wrodk
P
s

z
G
egpen

salen

7
Srdrr.

)
4

Yoo,

3oy
L

R

™

Notebook
NB, dyn port

R T T T T R I S R T T T T T T R I R R Y

214

P

rheck
5
[

48/271

i
73
g
32

i

o

52

=

S1, port 80

s
Godrr,
7
b

Sraae,
H

“r o
7 bordve
o,
wsrer,

isrr
iy
s
i

Graae

Media Server

55, part 80

585

HTTP

ia

web page download v

=
°

OS5t Layer 7

Figure 354



49/271

08 vod gy

TSRS B

Q&S

5% sundy

08 Hod ‘g5

EETWE T T

0R 10U 18
JORISY I




g¢ 8.nfig

dVIALL BIA yonedyjdde jewiy @ 2 18ARTISO

.

50/271

| p—— |
W | jusidpay | ﬁ,m%éammwwmm
// . oBessop |

{ddo} pooyiod jozozoad uonOuLSap INOS

{ddn} poood jonoyoud GORBUISSP Fele¥islaly

HOUDULSIP aunos iapuas adessain

\ | {ddn} poojdod osogosd HOLIHISSY BINTS )
oos Oz vod ‘gs uod uAp ‘gn
NETRET TN E] EGLLERGTY




51/271

uasay / paddosq 1oped

paIBAljaQ 3oed

3jgeISUN

paisaduo)

£€ 3nByy

UOKIPUO) NIOMIBN

JUapiunbiaiuy

pocy

aore

sadessapy pauINay
saesadQ) Ajpuey

108UUOD 03 3jgeuUN
$9288.14 / S|eIS ews

139UU0D 03 BUnjied
sdoi(l (B paleaday
punos ajqidijeiun

punog Addoyp
sdois Fuiieans
$3Z3314 03PIA

7

JOLT

N0 SIUWYIRNY
X3 paidniisiuy

sainjie4 JUAS dviAl
SHBWIS TSI

0423 31qRISIOIU}

‘PUNOS PALIISIQ
doig ssauajuag

SaNss] JUAS oipny
sagew) papesdag
uonow Ayisr

#0158

PRUINIDY S$OI4 BWOS
satjdoy pateleq

sa1epdn JUAS dYiAll MOIS
ANIBIBL/PUBS {IRWD MOIS

UOLIOISIP 1§ 003 W0
{QJan34) 3D10A J1j|RIDN
sdoup pIoan

SAR|3(] PUNOS JWIOS
sagdew| Azzng Afjenao
sd031s UOROA] wopuey

(SOD) 891AI3S Jo Ajijeny

VOIS

syuswydeny
sarjday swiy |eoy

MO w303 ydiH
SHEWS swWi} |eey

0Yo2 JO gisAll ON
Aujenb 3010A Je3|0
Salif IosuUuU0d JIoYy

PUNOS p JUAS {9
59y SUNIId 83D
uoRoW 98ew Yloouis

SWLIOJDARAN
o8 di

wol 9
=
3
o
m.
eleqd 9
o,
Q
howe
O
Q
=
DIOA B
oo
-
03PIA



52/271

8¢ 9.nBi4

(2pOoN-01-3poN) Arjag uoyesedo.d JJomiaN
guo 1IOYS

ddan

dol

¥10M13U
ajqoisun
JANO dD1

1584
P
O
ot
-
f R
4
o,
©
=
3
D
3

Mol



53/271

cable
modem

104

[xy
p

o
Z
7
7

§;\m

i

7

1\/,,’2?///,,',(

b,

7///1/////%//§

w

AR

%

Figure 39



54/271

poene sppiy 1
ST U LR

SNA MWM%

NOBIIE SDIALDS
3G [Eiiap

SULROAMNS
IWRLULLISAOR

OF 8.nfg

HIRRE PP
ST W UL

NI0MIBN J O3} [BI0T

WW@&Umﬂﬂﬁd ST

i
3
)
¥
§
i
3
3
i
3
3
3
H
H
H
H

G  PIO3 >

%

ajnul 3sof

%mwmmmmwmwww R B T kR

EEE?EEE&EM{E&E?EEE

oped /317

Mmmmmmmmmmmfmwmmmmwmmmm,wmwmwmmmmwwmwwwwwwwwwwwwwwwwwmmmumu

EVEY

£E

Huy IS0y @ra(g
¥0T .
SUEIM -
38
M HEW
w
H
3
¥
H
| gz
3
de
§
§
]

R




5

oring

Fthernet Monit

55/271

.

/

.
-
.;////////
.
.

Figure 41A



Cell Phone Monitoring

Cell Phone Monitoring

341

i~
L]

56/271

Figure 418



57/271

DTy sundy

SuloNUO 42414 jeondO

T 1g0



58/271

Ty amdyy

N s

SETI I SR e A

3

uosnedwos o1 dol stemAds mwwﬁaﬁﬁﬁu



%

Digital Attack Map

oy

59/271

08

v 3014, 1

3

B R
>

i

minie

Figure 43



60/271

by a8y

3T i Y17

00fa] jpoo} HIOMIBU [DI0]
S S
% £ 8§ :

% 5%
J yuyasop |
P

oy 1}
e I.M-%

Y
N
N
Y
N
N
N

#y
o
o
3

//

|

i 4950

{ddn) poodpd fo3030.d LOLRBULSSD 333005 SINABD

SULHIUS 1908y i



61/271

N\
targeted
Cell Phane
address “CP”°

device
muitiple ports

Port Interrogation Based Discovery

pavioad {opp}

protocod

destination

SQUIrce

devicss

[
P

e

i
Yt

P

2
St
il
53
7%
Db § fren

<
3
i)
ol

Raguest A

No Reply

6808

B

Reguest B

No Reply

"
Yontsn

1

e

t3s

Lo
ol
o
2

altacking
device

B

Request €

Cyher Pirate
address “PAY ¥

No Reply

dynamic ports

>

Heqguest D

.

H

REPLY RECEIVED

Figure 45

* pseudo-address PA disguises real device 1D



IP Packet Hilacking

destinotion

SOUCe

destingtion

sQuee

e

QUG

S1e

%o

oA

7
W
&

(2

62/271

%ol
]
\ 45{//:‘/:'4

%
'&yf//f//////é
B %
o,j?r‘r,er/{.
i

|

payvioad

protocol

destination

sSQUrce

devices

Q1A

;i

Shrrs

Figure 46



63/271

£ 8indy

peg =

N
N

/

e \\\\ “ |
i poojAnd jasejosd  wopbugsap F24N0s /

Y769
F uondAsiug 369

sopdineg

Y,
iz

N

A

X

,.u\.a

£

ATy,

_

Sy O N
RN R F ¥
& RS m/‘, .m: ¥

b

poood ooopoid  voRpBURS3P 324N0S

568



64/271

yey sandiy

%%%m.mﬁm%m

A WEEs
.

Ve

4 £14 /

A
««««««« M
RN

mE 104 &

W////,

N
3
N
N

3
b
b
b
3

3

| S0L @ //
04 oL
S\kﬁ\&cﬁs \\\

i _12uuny NdA m e
af&&%uﬁsassssus;iaﬁsgﬁ»ﬁpxﬁxﬁﬁaﬁxﬁﬁxﬁggﬂwuﬁuﬂzﬁﬂ:ﬂu&guﬁuﬁsﬂ% :
o e e
00§ # 1ot ‘65 005 #1100 ‘g5 i
8 JSAdSy ¥ ISRISE
R
W U/U/u //,ﬂ”/ﬂ/, )

CNgE - e, } S A

;
Z
%
7
ﬁz
Z
7%

Garrrro

pooind  josojord uoppugssp Jnos 53UABP S



65/271

gap S8y

_ Azraaies 01 ACMBIRE NdA

s ¢ &
mmplifm M
iiiii T Jiiggg
oy
§
&BEEEERDBWMB»BW EEEEE

‘
EEM& 555555555 X
UOISSSS NdA 218343

-

Q7L —S

L3180 pRRUUNG

IIASE 01 aMAg

7




66/271

I8y snBiy

N

o,

//////////////////////%

A A
ZZZ

LEL

¥

150U NdA 01 40 220uuesIn
UOISSIS NJdA FIBULE] R,
R8PS

N
e

: HEFL
uonadwos vodn 1ED 1B

e paseq dde asuawiue
sioed jo voudAsosp uuyuoy

UDISSIS YSHGRIST e

24
csr HOQI8UU0D 1IN0 {je) ysigelsy
dde 21a 1j83 938}d
uondAioue ysigess
1504 O} UOISSSS NdA 218 odapn o
L 1504 NdA 01 O£/ dD 108Uu0] | bwe
i m
SUUn A x\%
S [aUUNE NdA \

ol ) el

1SOH NdA 1S0H NdA



67/271

SRS

Q9RL

. W

o

Y6y sandiy

g

R N

ez

Ry
Y

A

X
\
\

N

A,

0EL

oo
s

v

uoRRtwed uodn |18 JIBULRL
j1e0 paseq dde apuauiuoe)
JIOMISU UOLBULSSE 0] 13BULOY)
dde Bia jed soujd

18IN0Y / 1BAIBS

J9kL

Isnoy [ jsnieg




68/271

gerandd 7 sewy »

,
%

¢ ; m
uonspduwod uodn 1B 91PWIULIS | { W , sy
e paseq dde asuswiwie) %///7///, J&Wxaf -
HIOMISU UOLRBULSSD O PRUUGD - oeL S .
dde gia jjea aoe 891 vaps
X mm m& £ .\.,xv\lx
P 1EE
Ndd YUm UOISSas Jeu-ony
yioagsu aod-oi-auod o3 wdoy | ey
\
T
" i/Jf
’ U NRERR ,..,,v /

§ PR

SR

I

A
“

7
G

-

X

HIIIS I SIS SIIIV S

N A
N N A
s8vs " \ W

e

Yo
e

* ¥z K%/////
« ped

"

W

LA ALY

RN,

NN\

§

/

y

L84

£88

ionoy / sanies
Ared g

T gy




69/271

0% 2814

41T End aic T a1< Yid

ADMalog Oy Wl

L2,

08 s a8

P8 8



70/271

356

w ; 2

WIG iy

{(swin} aeeg

yogouesarday snoguisy uonosado Buyguiniss




71/271

g1s suandig

N s ,.—....;.- JM
FUHQUILIOSUN 1808 d (awn) 23ess
s e e e
= )
B 1.?.1\...\ |
.\,.\,.\,.\, ,/.,.i; .k..\.
yogouesarday snoguisy gonaado Buyguiniosun

SLHQUUBIOSUN 1308




72/271

316 a4nBiy 106 ors

0ge 0t6

WS 958Yd SWel4-7 WIS aseYd el

49e6 S£6

\ \

/

1&8

DEG

SULICIIIA P-POIN SULIOLHIN £-POIN SULICLIIN Z-POIN

SULIOIIAL W-POW 086



73/271

(14 24n8Y

L56 556
156

3 # 108 {xe > wing s ulNg 3

¥56 56 056

0r6



74/271

nmmdmzm,«m
IBQUUINN
USppiH

o
W

[and

AR
{puwin) eaeg



75/271

4TG BanHY

81w - Hawn

£6S . . ] e,
/iff W#IV/// //if & N
w«/ /

Nt

e

e

i
i

31

v \.\.’
EEU

/ SUREBROTUN 19N g

. o

68"




76/271

3

SEFIURLIBUL

o

T ey

o

e paBungaun

% B8

&

/ey
pafupipoun




77/271

5 a8y

Bugguemnsuy enied Sugqpenang 1enned

SUSUIIISIN S

-
gieL ity



78/271

¥y aandig

50t N FIGT

o,
o,

e et T Tt e | A N, B
iRy O O BSRER N
e papgusasay s S PYGUIRISIY

N

w
.};(l-.(»

3t

ST

_— )
SO0 ROQT




79/271

xaeudn

40T

.

WaRYAD

pEusydn

w

poTT ™

\

{suin) ;eis

ISR A /m\ /

v —_— ..,m
,\..\. . o

R —

gEs

BOREIUISRIRY HOGUAS poiapy wogdliouy




80/271

]

€3

xsLeydis

QO

BSRRY Njogquiss

854 sandig

XSRS

{168

1E0T

,.—....;.- JM
{swnl samsg |
i
[,
, et
%...,/.i; k..,\
.\,.\,.\,
,\..\.

poepy vogdiliosg

LHOQUALDSQ 1oMa8d




81/271

066

IXFURL PoRURIS-UN

o% 2anSiy

PN gieg

N DRULURIGG JO

/ xsaydn

x
SE0T DU POIQUIBOS

REOT

(o8

IXDIUIB] DHUBIDS-U(

A EN RN R RN (G LR



82/271

3

1 swin

m\;/w
x.a/zma\

SIRROIISUS e

wddizag \\aw PIFIBE

o~

AR

Iy

e fo papeydn

3

ot
o3

w

o0 s0000000000

o0

g ;
& paguiaiy

Winuz g
SFDIIS /
o pxapiagdnn y y m

GROL -




83/271

wauaydn %zﬁ

2% NSy

7oy 38 B L8

Alner

513

i

DR IBULT IR K

&%zﬁ. wansydn

U OT RECHHIN
DRGUIRIDSUN



84/271

ISYIQS-IY ISCQ

e e S
St ot N

P

ﬁ.\\..

6 ouri 195204-2Y ISNT

e

/S

[ OSSR

FEBYAI papapd-ay

o

-
-

-

Uh6

¢

ﬁmﬁﬁu%ﬁ
Jowaddoag

i)

[ 32

Gares

b

e

o

-

o axayumy

o
o

o

N

o

FIGT

paaand-ay

peoro

¢

L.

4

3t

V4 d INBIOIS
T papapod-ay




85/271

YOO BNy

R0

AN

4 N

{

H{awn) e |

#L0E

LORDIIISIIADN NOGUAS poyiapy Bumnds




86/271

HORDISS8LH8N Jnoguisy

94603

809 sundig

e

-

B

U0t

poiap Buiw

R0

AN

{

4 BN

fe . 1
H{awy) s




87/271

Anaunuds aanoatfas
pasespaiul adwexs

Y1g 8indy

SIUYIIOS|Y

5501

9

2

0

I

DOAEB}IDIU]

UOLBUS1EOUOT)

601




88/271

919 sundig

8501

XD
pabunyaun

30T




19 sandig

89/271

XD
pabunyaun

o
oo
el




90/271

YR Bandy

IXSJUIB S PRALRIISJY

wnding &zz

9t /
”

F90%

5&01

7 ndu

T ey



91/271

70 sundig

IO PIIGRIBLS 926

/s

&30

¢ nchy

WNEING e

T84t

T ey

=

IXBIUIOIS PIGIDLIS

BOQL




£9 3in8i4
8B T80T

ST, T

4

4

e

RN
3807 \ § et

3
AIRT A\ $I0%
% ",
LS
b
»

o,
o,

92/271

. FIGUIBDS
XIS o ¥ AN

% ewn
. $501

peBuoyius TN
AN Y,
.\,.\,
D&B "




93/271

0 24nBig

praRaasanaxaasanaxas

s

Sy awin

e

....\. ./

L
‘\.\"‘*- -

R

|

BUNRREERULT TS

INBJUH A
PORPUDLISRY MR

SR

REREIN &

.

.
N,

wapuold % swin

DBQUIIEaY A eS80

rs
E...,.%,« ,/;(m\ ,\.M
{68

KUEU

i

RS

ot




94/271

£
7t
-
=
ot

0L

by .“,
3 $

,
3

3 S
SN

5,

SUBRURE NN WYIRY

///! .

4]

¥ie

$

A

g5 2anSiy

SH




95/271

passsasa

e

.

Xy g
SHPUDAITS}

fmw I
N

loug g
FGUIBLS NN

S88T

3 LT

Sl v e

Y¥OROT

i 5 4

Nt I 0 1 0 B e o B P

-




96/271

S

i >,
y

,&1

™,

e

R s

Wloag w
SEPROLITULY TXRU-UY

ST

899 sundig

uopddougey  “U

8
o
o]
it

N

e e
s

ﬁ
H
H
H
H
H
H
H
H
H
H
H
H
3

Ry

o

2

-
hN

Y

s
e gl
)

q7801

S

Wdous g 0
BIFIOIIY , g sao
LY Sy

;

é




97/271

A A

ATROT

LR R

‘g\"
sy

FOROL

o4
(28}
2
w4
e

¥ ddoug
‘ FRQUIDIIE XN

32

yawp AR R
SN, BJGHIBIOSUY

4

{ ; ddasa
P ,/«M,\ oAy
ass ™

ST

o~

./?lx}.
.n./«l N 3 ,.?/\I e,
s

266 ey Ruelng




98/271

&

Uy apoN o3

£he 9IVIK
Suoihng

Se01

Q8% 2By

]80T

3SR

Loat
%

S apon ol

o

30T 1gp SIMIS
Bunuosuy

T RRET

W
5%
LA
i

AGBET




99/271

Y25 aandig
THUL

T6i

s

ra

R

& N

. ]
mw%ﬁw BIEFG |
TN, m

¢ /,,,
&%
en” i

4

gopoussaiday 2oquwiss poispy Bunaw




100/271

WdING G
WEpUnpey

LROL

gonmussuday soguuids

SERDT

§40 aundiy
¥ %

xa
WESOT -

801

e
A

&

(swi) v3e3§

/

re

3T

poytepy Bungw



101/271

YERTT

geore

agery =

R
&

{Buig) eyess

e

TOLT

>,

“rtn

o

gonoussasday anequidy 1801 poyisry Buds



102/271

4% #andiy

i Rl

faety

s
G

¥ROTY

YN

//.,,
{swig) ey

}
v

poygspy Bupds



103/271

345 sandy

¥ T

agaar

1 Jeoed-gqng {0 ypedgng

s

-

-

]
o3
P

o~

et T wmped-gng Bos0t T g yayved-gng vo

3

¥ 9yoed-ang



104/271

JEGLE

Faaed-gng

oy
e

349 iy

Hpoed-ang

o Jayord-ang

wEory

4 3oped-ans

B 4

ey m




105/271

£ 27 1% &
& & & A

i Vs

oy
™
wd

B IETHY

)
£ f
o4

FHeAT

e




106/271

3o

W3
L]
P

#1 €121 oY & B
& & & & & & & F 3

Y

§

tt1

Supquuenias
g

mmmﬁg x
080T 3 raysed-gng sosor  § IoRd-gng wosor Y iaNaRdgng




7 pedgng

g sandy

Ay

T eysedgng

i . IU60T

%&
m RS y

107/271

:(-r m
{
{
¢ { m W

) g weyredang

-
FOSHT
. . y _ /
aeeat y x.,x\ Y 1eyaed-qng \ BIBE WOy /
<3k e R k e . i
a wyped-gng \ sapeay ding %.
\
W o
m 3 v..,,‘.\,
m. BIBG 03 Mr s GOuY
/ JBPESH PDY \ S S &
/ ,, | |
: : g
4 &
e 4B6OY 2 m,.,w,
i Q. B8807.° ~
2 &
e S3E0T M &
£ BT =X
e U6EOT




108/271

fe5y mandy

aamaaasaa L,

yeant

N

AAAALALLA LA




109/271

S getiy JETEL WRG 38

DIN0Y PAYSIN

SINCILINN

b
bt
]

BIN0Y 8L




110/271

489 sundig

-
i



111/271

AT

el




112/271

AT

el

5111

(RS Bin§iY

5117




113/271

AT

el

s

G,

388

R4 4

ST1Y



114/271

&% sundig

(KRR

(53
L2
L]
P

2
H
H
H
H
H
b
H
3
3
H
H
H
H
3

!
%
%
s
%
5
%
3
%
4

3%




115/271

04 sandig

Do g N N
L s S :
| : :
: :
N e :
: N :
: et :

gy
JPFUBIIL

T o e o i i o O

A ot b b Bl




116/271

¥ Aandyg

. L R ! <

T : 1407
wosw
BUIBIIT 3

¥HTLE



117/271

Xy Supquinosun SupnQuunisssy sn

mmm

HQUIOLOSUN B W

HTL N8y

BUnBGBISSY §N

2107 o
n o £

IpQuuneg k{7l

JGUIDIIS LB S Bty

Bumppiuruasun  BuyQWIDDSY 50 Bupgumuosay ¢ Bugguinos

QR
N

30T @ spuinag

0

.

.

4

SEGLURMIRLTY @ XHN

S W GBI pRISaN

BUBQInIIssy §n BUguUnIsIY N
LI0T

3ds w sppnag
wmmw/

111t

JPE U BRPBIE JORUE



118/271

DT sandy

QOL0L

a@&ﬁi!%%f_,i?;t#a 0 4 00 0 i e

ADBOT

\

Bleawy wuo obTE

3
.
o ~, -

b3
k3
3
3
B
3

_ I5g s
W ,?3,,. Suolng
.&l& x

w,/ 3 : peaziaudsy
T _ Feomyans

g

{Agannes WOy S007 BUY)
A,

apuzs Supsoouy sasouly 358

B

SAORGT

INSpIIAL 3D XSRS U % s

{Ayanaeg usyn)
dooy aann

‘Lrapn T

BIRD ‘GHIOA TDRDIA TIHBY

: N ¥
S N g
3 g g
Ps e MEZ8 \
Ww, L e W/////////// /ﬁ
< . .
78458 i./
wmmwisl.im}m 3
” N
T



119/271

KA

papquinaas 1pds

IXSYUID PIGUIDIIG

wageyd

R EH UL
pojguansg ady

T

3%

wEETy NSRBI PRIGUIDIS

o
&
o &
. §
o H
s
{
{ §
¢
{
{
{
{
{
{
{
SPUERSRSR—
5 BNy 30y g
N ,wﬂ e
<
4 s

SOty

B gum

ot
E //

I3

N swn

-
-
\""iyﬁ
/

o, ,\,\
e

N OBGRS 265

%1 e

p ..»75..//0v

$ ./
ﬁ st
e S .\.\.m

&

/
IELT Sy A "1 awin

%.,.x k\w/, \\ /
\\a. _ xm m ;

586 486

81 s

¢
YTETT @M wgmm.w

FalN
oo
\ gw ;



120/271

£4 aandyg

W

TR €88




o
Fon
foed
()

121/271

b
3
5
g
bag
o
P

oo P Fy
. S N o < S
: S : )
L [ ] : : PR Y e
LY wmmeen foio ety : N

11408

EURRRRRRRRRRRRRRRRRRR

gure ¥y

§
b3

p



122/271

o
7

Z 2
4

e

v 2
@ %
' [
o e
et e

s

i

o ¢
s 2

\

B

gure

§
?

£



123/271

G4 Sundig

et

»

7
//,
| &

R

4f
5 4
w4

%

P



124/271

yuni f avou

-

ARETT

¥

)

g

=
524

Wb

13

L0

el

BIt

¥

i

REAS




125/271

gs¢ sundig

yuni f avou SFEE

o~

o

ATRIT

o

NEQLE PR

5501



126/271

JEL

sandig

J8F1E




127/271

(44 28

N'e

AEYIT

#6¥tl

(813 281



128/271

RS wan8iy

N K

RARPIRIRIY W

™.

45 (&8




129/271

a8/ sandig

x....,.,.‘%a o
SR o
L A.W >

N -

!

vonpiasaiday AOQUAS sty stogaung induy JopoN

a



130/271

[ASE

donsuasaday o

&

FOQLUAS




131/271

i

..

s ———

oipuasaday Joquifs

l

t

t

SOT1

suDguw Indu) IDpoN




132/271

ETAER SRR

/
EHINA S

N
08511

\

a4ty




133/271

g6 sandig

“

NSETE

891Y




134/271

\i
v

N
time

it

1134

vl

,..v-""’ s 4

~

N

S S

Q}mgmﬁ?&#g

- O

i&

¥

i1

e

& Split

2

é.
Jeram

&
&

Ry
£ 55555555555

gure 84

§
b

F



135/271

o

////

L3k L8

iE

5 ey b s !
DTS i) Y elry it 5

AR .‘; AR
TAT s
AR : ; sl




136/271

JO A
- .,

M

pogpIussaiday yoguisy

N Sl

g1 sundig

R

o~
Lo
o]

suQuRUn 1ndi opoN




137/271

pogoiussaiday spoguy

IR andig

SEGT

AN

S4EY

o

SUQG

pound Inding [ppoy




138/271

//////% V2R 2l
W 4 /”ﬂ.x.v/ - &3 ey
‘L

AN

/ELTE
YEETT 7]

‘.
YEETY - :

&

s

.,.x
BTy f'g

N

FRENE

VESIT ]

N
U611 o

/ , YORTL”




139/271

g7a sundig

,.\..k.!

o0y

Lot

A

uonmuasauday w&ﬁmwmﬁmm. WiNg

i
i
H

H

P2t
L]
7
o3

OGNy ‘WBQE IBRON WNG

]



140/271

PR Sndy

S0TY

w1l

]
yeot
P
e,

&

gonpuasaiday JoquIALS SUSRIUNY INAINO JOPON 35S



141/271

YER BNS

N

U VS USUUR USSR |

74

S

LRI
5505555050

& 3

7
4
ot

HITLR X

Bunayand-ay paysapy fo uogound [opoN dNa

g




142/271

gea sundig

444

4,

L

uyonouasasday snoguids




143/271

R andig

e

"l,i

g
~,

e

&

o """""””””””””””””“'\

b ——————————

o

7
N

7
o
™~

f/\,...
e

Ry

~

I5GT 180T

LORDIUSTHIABY DOGUIAS LOUDUNS IDPON NS
WAIZE

y8nosyj-ssed ayhoy-ai8uig



144/271

R 3indiy

SRR AR AR AR AR AR AR AR AR AR AR AR IR S

N

-

I5GT 180T

e vopmiuasasday ajoquuds suonsung nding Jindu ppoy

R

uonedidey SINoY JUBpUNPaY



145/271

3R Ny

|

/YT .
sk STIY YIETY

Vd sogpiuasasday apoguids suonaung indng Findug ppoy

?‘-"
.
y

foad
s
e

Supquieng snoy-edulg



146/271

459 amdiy

IRTERA S

e gopopeasasday njoquids

|

VR

sk BT
suonaung Jnding Jndug ippoy

Sugquisnsun snoy-edulg

Wi

]

£

oA




147/271

BIER BN 9T

<
§
i

Lz
£y
pe s

"A«,_'NM

)

<

LY

uonnuasasday syoguds

WAL

8

suonsung nding /nduy jpopoy

Suqwiens-oy aynoy-eifuig

VEGEE




148/271

MER 3an81

AR LA

~

i

HELEt YILEE

suonaung indng Findug ppoy

uogdinug snoy-edulg



149/271

108 28y

WA MR WA v A A W M W e A A e WD W WA A A A A

e B A R wf%k;w KR R R R 4

R RN R ERE YRR TR |

|

p 8y P YEaZT

NN R0 00r 00 W0 NG XU NN R0 W R0 0a NN NN W0 0P 0 XX R RN

7 UOLBIUSSIIBY OGWIAS suomung wnding / mdug ppoy

vondAonag snoy-aEus



150/271

R

N

can o R TV N
W/,,v R
= JEERESS -
i e B
R 3
\ g
3 3
ey
&
&

froeesessnssistnsasassasasssy

i

Ao 555 55 W S o S G5 G55 W

vopoiuasasday syoguuds suonsung gnding / indug jopon

uondAious-ay snoy-afug




151/271

NES iy

&

B e

3T

«

Kiggg;g;gg;giziigggiz.ﬂwﬂx

,x.x LS UISIASY HIOQUIAY suogaung ding J wnduy ppoy

TLELE

uondAoug pejguisng snoy-aEug



152/271

R sn8y

8IG TEH
e Rl
‘m m & =
- T
o m
a2 M
H
A
SN
g
rd
sziiziiii@iiiiii%iii?ix J82ET
b gonmuesaday oguiss suonauny wding / nduy jopoy
BILTY

uoutAloag peauuBIsUn sanoy-aSulg

i AR SRR Ry R WA AR KRR KRR KRR



153/271

wieg sandyg 9701 878

<
/
]

§
s
'3
s o s o

; R .
;
H
H
§
! i
i !
:
i §
: i
m,
;
;
4 !
S P m
VAN ST i
oo o, i st St e i o 3o v 5 e, o st
- WIPT 4 |
1Ty ¥
8T8 TEGBT
o
e ———— 3
- - m
o
Fieg §
R

ke g san v e

YROZY
uonvuasasday sgoquudy sucpang ng F oy popon

Supayord-ay snoy-sdus




154/271

SR

.xm\
e

N 20 00e 00 W0 NG XU NN G WO R0 0a NN NN RN W0 0P 00 XX RN N

LS UISIASY HIOQUIAY

ynedy

i

NER 84ndiy

N s S50%

«

suopaung wndng £ andug jppoy

Aemalen dNQOS PRUSSIN

%
Fo ™ g
! §
¥ {
! §
§ E
W B N m
v esaeg M
w / .u»... %, &
l»,;f.mslyz;;,;fg%st!’ivw
oA A

%
§
H
t
H
¥
H
i
H
H
H
H
H
H
H
H

;“/ """"’””””””””””””ﬁ‘\\"\.‘

g

S

T e wee e ot o s e s A




155/271

CER 2By

e ,‘)

st

asied

R T g
o v e e e e e i

sung

S

28T £501

&

f Do > ‘Q

h\.ikzk&kbk}x&xﬁﬁxﬁk&ﬁ»k&x}sﬂﬁk&ﬁ»ﬁ!k@x&nﬁnﬁ
\K gogmuasaiday yoquidy sucung dng /oy jopoy

BYLLL

ndng Apmaien dNGS POYsBN

»

Rn A A A AR WA WA AW A

5 - - K
&
..p\\.



156/271

SEN R0 00e 900 R NG X% NN R0 W R0 0a NN NN W0 Q00 00 XX RN K

e

/ UOIUISIABY HIOQUIAS

paeding Avsmaien JACIS DRjQuIBDSUN

458 mndy

xx. uopmussasday aoquidy

HETEY

&

indug Apmalen JNOIS PeuRIIS



157/271

SEN R0 00e 900 R NG X% NN R0 W R0 0a NN NN W0 Q00 00 XX RN K

e

/ UOIUISIABY HIOQUIAS

nding Aemaien dNOS paidAnag

nER sy

<

i

NETFY

&

uopmussasday aoquidy

1nduy Aeaaien dNGs pejdAioug



158/271

HEE RSy

SEN R0 00e 900 R NG X% NN R0 W R0 0a NN NN W0 Q00 00 XX RN K

e

/ UOIUISIABY HIOQUIAS

nding Armeien JNGS DadAIoag PeIIUBINSUT

&

J uopmussasday aoquidy

WETRY

ndu) Avmaien s pedAnug pejguieig



159/271

Seg sundy




160/271

wHR sy

Y

S

'Yy

i




161/271

123G

Figura 848



162/271

Tt s

,/
%%ﬁfﬁﬁhﬂ

AR
RN

o

]

1o

&

I
o

e

FHKELE

7///////////////
NN

-~

FETLT

Ay vogddaosg




163/271

32308

]

173

s

s
%]
A

ey
3

(g
P " ; I
s ; ;o

ot

et

Figure S840



164/271

M

£
1y
//////’/}(//////
RS PIIIIII PSSP

A\

..........

HOEL

™.

WOR B8

RAMAAAAAAALAALAAAMAA MMM A

¥FITT



165/271

ag wandig

SEROU RIPBW JIYID OY o

B

HI02 2023518

wmyyd////// R // 2
N
N

|

R

ﬁﬂﬁﬁﬁﬁﬁﬁ%

.

R

NN

NG

DOHHTAROD SUN035

P 2 »-(w
7 7 % 2
& & o
/ S g
e Tar MFEY )

($74]

e

: 7.

e

SIPOU BIPBW IS0 WOy N

%
I,

N

AP

7 A

¥
-

uw



166/271

Apugy wonddouy

UOROIHAIIOY 34n328 papguinaas pagddous

s

S

£E 7}

AR
AP PSS ISP

41$

FELT

268 Sy

o

74

i,
e

N

s

Ay vogddaosg




167/271

UDBISIINUANOD BAN035 PIIGUUIBINE-34 paldAnus

zj

vopgddouy » Supguunoy

s

S

£E 7}

AR
AP PSS ISP

WRETT T

ey

S8 dundy

74

i,
e

N

s

-~

QLT

e
Bugguunaasin % soRdineg




168/271

4y =
o
SR L &
§ @ §
e N
AAAAAAAAAAAAA 3] N
o . SRR

{)’5\

AR

S,

T
It
o

RARARANRARAR

Rasatananaas:

Z

R,
.m\\\\> .
g,

SR

“\t\\m\s\:}\“\

RS

&\\\\—“\“\

>y
RROES
&L =
X
w0
PR S &

N
DN
L

Internet




169/271

W%,

%

R
SN

\\\\\\\\\\H M,

73

Lt

8%

BUBROY 199984 PrioD dNaS



170/271

§\§

SIS

Y

R

iy

I

v,

.................. s
s,

i,

RRTRRRRRRN
e Y

N



171/271

w\&§

R
e Y

N



172/271

w\&§

R
e Y

N




173/271

o
s

66

RRRRIRRRRY
e Y

R

L



174/271

SRR
e Y

R

a8% sndidg

S,
e
b2
o o o o o o o o o o o o o o o o o o o o o o e
A A A A
o
; P
AR
i o
g )
G501
e,
e,
Pa % n
Ly

BUBROY 199084 P dNGS



175/271

4858 Bindiy

%

S
&

i

Lo

i

P

%\\‘\\\

SRR

\\\\\&

BUBROY 199984 PrioD dNaS



176/271

§\§

Yhy 2y

SIS

s
BN

N

3

X

T

Ti

§§ &N\\\\\

R
S Y

\\

\\§ o e



177/271

§V\\\\\\\\

Y
SIS

N
T

I

o,
.................. s
=Y

:»\ ! i
E 3£

AR




178/271

§\§

AR

\\\\\\\\\\\\M

“,
HE o,

SIS

a0




179/271

§V\\\\\\\\

Y
SIS

N
T

I

o,
.................. s
=Y

:»\ ! i
E 3£

CTaERTY

AR




180/271

§V\\\\\\\\

3% B3NS

Y
SIS

N
T

I

o,
.................. s
=Y

:»\ ! i
E 3£

AR

72}



181/271

§\§

AR

3
N
3
X
T

SIS

“,
HE o,

A48

#

5

i
1




182/271

§\§

D6y 2and

Y
SIS

S

i




183/271

0% 2indis

R

A e e
T

o
e

BTTL w\ a\w - 166




184/271

YiG 80

3LBET

R

e (3BT

W

R AAAARSISN,
NN

§\\

7

N

HEHLE
- GEUTL

y T \..\\st e ;......
/ 5 { i 4
5, W 4 / m, /

S ./;..tz\.\\ ....e».i\,\

§ { /
Y66 Leh {55

31

JHeiy

@197t




185/271

16 84ndy

19Moed pPoysaAl | pejquesds | paidAnug
punomqng 1587 }sel aw) | Iseowil

yed | seponN | sepon
punoguj Suneday | axmnos

6471



186/271

L6 SBy

.

..... i —

o

!

AR

s

/

RN

Lot

HP9rr £E

B A

&£

L2274

i
134

1 atun 1 ot 51 Buun % aun by auin % s

.,.\o.\ ........,, “\.\.\ix.‘ai....._v \ \\.HM\J ,\\.ﬁw,‘!yfe \\7\3.»‘/“ \\ ..:ea}f,‘.

i 3 M { § : m, } : - ; :

N T N e 7 N Y
| !

GhE vah ot 47 165 056



187/271

YEG BN

+ 2

4

QoY

GEY

S

WGOET

o YIOET

1 awig
BIRLG

. G T
I

@\w
/

TLOEY

™,




188/271

YEG BI084

el A T

wenseee GERLE

FE0EY

EGEY
%3 Buun
o 332315
| N

YLOET (N

%
§
4

{1} pawg
/

OPOEY




189/271

7 pow iys asoyd

i3

P

Ak

i3

<

o

£6 windid

ggg ba




190/271

6 B

/ 61g AeguouondAnug 1z /6T Arg uo Fupap 17

fehet 9T i DREY

61€ ARg uo Buljuieads 17

ZIgL

91y Avgy uo uondioug 17 21% Argy un Bunis 17

a1% Avg uo FuPguIRing 17

.

ey
§

}

;
}

G120}
s




191/271




1318

13144

192/271

1308

Zone 72 55¢ Algorithms

Zone L1 DUM Algorithims

o
wh
=

Qb



R

.
133

193/271

U




194/271

{166 windiyg

5
fek]

AN

e
b
2




195/271

456 2andly

FEsIIITIRRRR
TXXAXFFFRRNN

VO EHUNILDD
aBpLag peansssun

~ e

HENA 1241

N e

0771 WO7TT




196/271

¢y
g

by

>

peed

jZ3nu

L]
o
o
o
. W -
7 S
S ' s
g &
ap O
T
Pl
.8 Y
. "E &
o™ &3 o
ot Teat §
-
2 £
¥ oo
¥
- e A N
< <
2 : o
=i 3 o
o 3 & O
bl } S
R
R
o
o
semt
Y
Lexi
=
b
sl




197/271

CTeT Y56 208 YELEL

#
%

W
\‘ o
N\

4 ”\

Z i
Z H 3
4 ’ ¥
4 %

z2 L%
L
s LIAA
%%%y 4
"

% 7

cn, 2

¢

N

x

£

WW

.

e -

P S N U

-,

X
&
¢

I3
=2
Mxi wentag Lm \
Jikk»M,\N!Skvk}Skl}it!itvk}cpkk}ikts(,\ B DAL SRR APUC A AP \\ ik tberi g ik e i
. WS / savprEIg JuSD )/ woepimu; prop

TLET TZEY DEET



198/271

#96 #ind

/\ii&&«;iiié&&fﬁ

b

&
&

T e e e e G e e e e A i

BaRBIY PROLD



199/271

e R i A R

sjung

H

-
mwmmmmmwwmmwmwmwm[wwmwww

R

“\v

7 2

7oy b

iz R

e 3
§
H

UG aaeses A8 A N e s aae 4S8 60 MMM M WA ANCAME ASS AN M er vew e ami asa P

S2e IS JUDY



200/271

'

(5% 201

-~

o wunf-ag

BiE

Z

<

ze0r

v




