S00¢C dunf - DSO9 - 2ubedwe) usiqe

vsSn HH10A MaN
AlisiaAlun [|9ul0) Jo 963]10D |edIpa [II9M
aupipawoig jeuoineindwo) 10} 33N}isur

S).JOM]}aU
pue sAemyjed Buijeubis |92
10} Juswabeuew uoiljew.ojul

aAljeyuenp :yjedbis



sudedwe)) udlqe|
Uuonepuno JJneansj

JeSUIA] 1ARY

(80S-+¥S IND 10¥d) SINOIN-HIN
(0S018-VD 10¥) IDN-HIN

UIQISUIO M\ [IeH
(£2621Vd 10d 03 ‘1ddns Surjeusis)

VAIN-HIN { Ausdaauq [jaudo) Jo
AENMWOHQ ONAH Q@M&leﬁmv abajo) [eaipa [1am ) sJ1sdydolg pue ADo|o1SAYd Jo Juawiiedaq pue auldipawolg [euoeindwo J0) anjsuf

I THN-HIN 322fo1d ay3 jo s1aquiap

pedbis £ o

TIENIC))

aupIpawolq jeuorendwiod 10j a3njisul

sjosuodg ¥ wea | Yedbig ayl



swa)sAs
auuoesed aulooIny
WISAS VA Ui Jo sasuodsar juopuadap-A10ISIH '® p1oe dluopiyodele 9J9Ao-||92
jo sisayjuAig ayj ur Anug
"€7-8101:(€8SS)L6T6 3NY 70T "QOUAIDS JI0M)du Sul[euIIS dseury urdjoid pajeanoe
-ud303Iw € ur AJIIqIXaJ Jo snooj e se asejeydsoyd aseuny| JVIA Y 1BSUdA] ‘L4 wey ‘SN eleyd
usunean-axd jo (Juw,du) J00d . . e o
a1 01 0l L0 - .ﬂ_mczﬁ.ﬂmma Jo ___._E.:r_h:__ 10ad o

ey T T.

{

=
(e}
=
=
L]
t="
=
3=
=
" n
Sl D=
=
z
!

(spun Lrenupe)
7 MdVIW-oydsoyd

{umu) awn g,
[VE S | TR V0 S

() MdVIN
=€ pajeAlldy

_ | 4 40dd
(as[nd-21d) 10T

L=

painsesw clofmhBiceion SUOI}eJjuUaduod

pajeinjes
MdVIN PaleAnoy e snole/\

SWa)SAS [ealwayoo0lq palelbalul buldpolp



uoljewJojul |eaibojoiq abeuew djay
0]} sayoeoudde mau Buidojensp pue buisa| .
sjew.oy a|i} (pJepuels) puoAaq buios) .

92IN0Sal |BUOIIBONPD UB SB 10y
walsAs paseq-gom Ajpuslij-1esn
— S|opow pue suoloealul
. Jloy sesayjodAy, suonelaidiaiul/sioe) Jo Alojyisodal e apinoid

soseqejep
——  SOljewJojulolq Jayjo pue aouanbas yum sjesbajul Alyjoows .

'S|00] uoleNWIS [eolwayoolq yiim ajelbajul Ajyjoows .

(aameuayl] Azewiid ay) 0] syul| /M) Ajjeoiuoljos|d uonewlolul
|eaiwayoolq aziueblo AjoAnelogqe||0o 0] sueaw SpPINOIH e

s|eob j08lo.id



ZIJN0% PEO[UMOP] asusa 2gnd
|[EdauUaD MMo 8yl Japun pasealald
aou sl uyiedBls TFODE 'IST APl
[CAEGOIS] '2|qe|ieAe #0U S| TIE4D0IS
J0 aseajal mau 7 'FO0Z 'PUg ABW

LUFEdBIS] "(+0O0Z) "TT1d:8+E
FHLS aIuslag H LIB3suUIa A
"y JEBUAA] 14 WEY 7 HauEgeJys
‘'m0 Bueyo ‘s sanan ‘4 aubedwed
‘EHJOMIEL JBnEd J0 uogeindwod
|[EdllEYa0Ig 8yl 404 Juswabeuew
LOEWIoiUl  SAI3EJ3UEND  SE 3
8310 MOU AELD siasn UYIEdBIs 31s
2IU8125 Ul a|ge(lear mou S| LIEdEIS
J0 uopduasap 7 'FO0Z ‘pAE das
[oraseaEd] ‘Buinsal pue malsaad
Ao} 8|gE|EAE LJE4ODIS Jo aseadjal
Ejsq Msan 'FOODE PUEZ  1das
[T asEa[ad] pasea|ad uoiganposd
TIE4OIE man (#00Z ‘YIGE 4990120

o
SSEa[@4] aseaed ejaq IEJBIS
mak  FO0Z  'PJAE JOQUIBADMN

[BIUr A0 IaaA] AT 0L MEN

Ul play ses doys4iom edols 15414
8yl 'FODZ ‘“WPIT-6 Jaquadaqg
[orasEajay] asea|ad uoanpoJd
LFEJDIS mMan 'S00Z "Yyie Adenagaq

swap iedhis

[3EJ0IS Ul EjEp bUmalhey

JEWI0] Was Ul [8poll LieEgdnis & BurpodRg

JHEIEUT J0} [9p0W I dols B BUHod=g

MISC 0] [Bp0W LIEJBIS B BUiHod]

[FEd0IS OUIsh [8p00] 8AREJIUEND E BOqUassy
FEO[AN i« ElA JEdBIS oul sU0aElau] BUpgung
T4 Ol I I ! I UIpLIG DUEAIIgng
DIEZI/01g 803 DUISh JREJDIS 03U SUDIE S UOE (A0 dso0gd oumigns
SUE30.4d 10) LEdDIS Ourkian

Sa[fa[0W [[EWE 10f LREJDIS BUihiant

SUOEOEIEYUT 10) LREJDIS BUrhians

BIEZ1f, 0 503 DUISA (e gols OuUl SUoEs]

N N N N A A N N

pedbis Jo sasn J1seq awos WbyEly s|edong pajewiue Guimo)og ayl

[IEdDIS Ul EJED DUmalaoy
T 5F SanUa L3Edois burpodrg
S[EBp0W BANEIIUEND 8|dWs Jod=a pUE 8[quassy

OORE WO UONEAI0ds00d Jo UOSSI0gns 10] PIEZ,01g

SUORJEIo3UT BUIpUIg J0 UOESI0gns J0) pIEZ I, 0lg
OOEELIOJUT PUNOJO3aey Ul (oJEas 3783 [[1d
TOIESIGNE X JOnoI0y U00E Lol Jodu]
OOREWIOJUT PUROIDS0ED JO Hodm]

A N A N N Y

rapnjau 3edBis J0 sadniea) AYPomMaiou 1o [SA0U Sos

[ uoejuawnaop ] 0

[F#al(Ind] [F9813507] 5.9 'SO00Z ' SIIEWIOUI0IG DG 's8seqe]ep |eaibojoig
®8|dwod Jo sjuswadnbad AJgepod pue sauajisisiad ayj Jo) 149 Odr 8yl
10 UoeneLsa [BOQUD 4 subBedulel pue |y JaBalmyas ‘n quayas ‘s As0UBpIS

FEETNE
TEERANG] 'TT1d:8+2 +002 "IALS SIUSIIS 'SHI0MIEU JE|N|ED JO LOEEINDLIOD
[EJWBYI0Ig 843 Jo) Juswabeuswl UOZEULIOMI SAREJIUEND ‘H UISISUIEM
"M JeBuadl ‘14 wey M yauegedys ‘wD Bueyo s sasap 4 subeduwen

2400 |22 243 JO sydomiau pue shemyled Bueubis augg
Lo saipnis aanejauentb poddns o3 paubisap wajsis uoneuloll Uue 51 Uiedbig

"BURDIPAL JO [000a5 [EUIS JUnOf] 38 AasIayy [Eaboorg

O[0JE e JO JUalljeda] auyy pue "ASIgAIn [BUd00 Jo sba|o0 [EJIpal]
iaaa 8yl 32 STSAgOorg pue MBO[0shgd J0 JUuslpeEda ay3 pue aupipamog
|[EUOREINdWOD J0f 23N3350T 843 Jo Jaaload salelogqe||od e 5| IEQOIS

[ wonduasap ] o

Asianun ([auio) o abaj|oD [eapay [|1om

auiIpawoiq jeuonyeyndwod 10) 23M1sSuUl ﬁ—u_




Ll =)5ns

GaGE g -
qE1Ep uawsbeuew

[eBojaig
1310

51|nsay

LIRS 4O A . -
{Abojeiudh yiedbig) (SpaeZIpnoIg
LOLEZIENSIA Agquiass uoneyasaday eyeq == ) g0l

.m_.m._."___m_u_.,_._.“ EPON SALEHIUEND ALY ERD LIS SILLIG NG

! .
1 afueyoxE E1ep payll g LGB Majhal
Y =i  woddnssa)y ; apeibdn ‘sbueyn sjoo)
aufiug Mo e e === - Juawabeuryy wopEwIou|

1
LIC 1[N S * s
. : LI LA LS yregbig
HaNoS IO LS

B Ll G g aads LD 1B UL
[ELNN U[Rpow al 2112 ] J

PRI 10 WIS 5814 s Layl 58
"SIRSN JUSINOU S0
Auell spaddng

IEIaUEY) uopeuasdiday ereg SpOOL

uopenby BA[1EINUEND Aug e H.ﬂﬁﬂ

ClaeilU Jasn

Juswuonaug Bunndwosy [eapusyrolg U0 W) e IdA ]

SJUSLWUUOJIAUS
Buijepow |eaiwayoolg syuswajdwos Yyiedbis




(**319 e ainydid

(sAemyied ‘suoijoeal ay3 sabueyd sojwouab
‘suoiyoedajul ybnoaya S3allljua  sAieledwo)d) *S3aLIIUD
*6'3) suol1309UU0D |e21waydolq usamiaq

JO s2dAl Auew ‘sannua Jo sadA) SUOI02UU0D
|eoiwayodol1q Jo sadA) oM)] M3J UM S3I1J3ud
Auew ‘eyep 10 Quo ‘eyep se paziuebio

M 1|-ydedo 9 1|-ydedo Alledauab ejeq

Soseqelep uoloelajul

w3)sAs Juawabeuew uonewojul yiedbis uiR101d-UIB1014

saseqelep ulaloid pue djwouan)
uonewloul &

uoneuwliojul w>_umu—__m_.-o
aneyuend | } (sui@101d jo x91dwod)

(surroud)  (sydudsuen)  (sauab)
=dyax ‘ ﬂw < ‘ Q T@ al|.

Wi ggro=wy : ey s@
sl mlme> 4] “xewi

wiiz1=l) ey 220 WA/ 222 <l|.\

|29 L= _.nv_

Sy X
p2os Wiz =Ly 3 VAR
A o

[OPOW NIV = ous
ees WW I=[d1V] &

Wil z9=[g] :(@QV+dBY S2dlv+aV/ 8V 84y

saseqelep pue ejep Jo sadA) Jayjo o) uosiedwon



Jawfjodorg

snvsjoposoey <l

O

[lebueyanpisay:sabueyanpisal HunINS|
BuLyg:sweNIun
ploA sabuBySaNpIS8H/E8[0+ Hun:pun
BuLys:aweNuoWWoo UBB[00q:abUBYHNPISOINOWSI+ a|gnop:an|ea uigjold
mc_bm”mm_own_m U.~O>..mmtmm®33wmmpcm+ 3|gnop:an(eAs| aoeuajul
L
BIGNOP:JIUNOLUBAUOI+
sajguonoeIB PIOA.BNjBAJES+
soBUBIU| _u.u
wsiuebio Bupnp poroaye Aq pazAeieo
O|OJuUO Juadind ] roueisy SIUEIE S G
5 aoeLsul '
saznayuhs | .| fatntan, _u.u Isjaweled:1onpoidy
l9)awered sijeeysiny
Sajis pajoaye
mcu. C_ wmwwm_o OwA 1S pRjoay ngmEm._mn_Mxms_>
- B EEY mn_“co_ym._ycmocmomE\,Ncm_ XA
mw _ _ ___ m H.wj HJ 19)aWeled plemioegy juLLopa.IgUonoEal
.

[BolWwayD:ajelisans
Bulys JequinNoe _mu_Ew;O.uo:no.a
UBa|00q:UCHEWIOJU[PUNOIBYOE] ueajooqsnosuBuads a|noajo|NoIoe :BLWAZUD

- UOOBOY UOIOEDI
U ffeRei ey uoNoa||0D:sajensqns HoBSY:UoN
UOI}0B]|00):WOIISALLOD

. el =T leXg BIEE]] swiopad
wsjuebiQ:wsiuebio woNoB00 1B Ir

Aq paonpoud

<1

JsjeWweled 0.} ep

PIOA JUBWBINSBIN XA JOS+

. PIOA:UJPBAJOAL[IBS+ 10 Jonpoud/ajessqns sullojsueny SBJSUONORIBILISB]IS+ Hﬁu_oo._o_m\r:n_ NOILO3HIa+
wu. C m _ _ _ ml— : w mm E PIOAUIPBAIOAU[ISS + .z , Ho\,..tmqo.mnu.? 1:379ISHINTHHI NOILOIHIA+
188 UIPBAJOAUI+ n.i>..E@w.,ohbnm+ WE31gISHaNATd NOILOIHId+

UBBJ00q:SUIBJU0D+

uonaeayanewlzug
R ﬂ.u

oy} JO 1X81u09
pue (SuoljeJjuaouod o | B

uonoeay

‘sojel “69)
wm.‘_ ju.m mh. ®>_H.mu. _H.C m 3 U Jul:yybuabugpaulguos

UOIIBI|0D) SMBIABI

¢ jo 3 Bojebueyn:6o1eb
Jussaidal 0) ‘aouelsul TS
" uesjoog:palayng BuinS:aWEU
8dualajayalinie.a):aoualsal mc_.__m“c.o_ﬁ_._ummu sosel|e sey

.h O L ’ m C O _ w C mu.xm > C m E m:EMwEmEEcu ues|ooq:s|qepodxe ‘/
uLyS:anssi .
sepnjoul Inq ‘(d diey) Jrion oz

SO0USIBJOHOINIEISN T SjoI+

LB 5% ESIMEN S80UalBjaY[BUISIXT o+ .
\A @ O _ OH. u o O > O OO m JBjBUIEIE]: UOREIUSOUOD sose|y:seseljes “Mwmo %..MMHHMH
. UBB|00:SEl|BAOUIOI+
P TN oW T UE5/00G SEYEBURYO+
m F\_H. E O(— h. U ®> _(_ m U m _ R PIOA.SEIYPPE+
JUBLIBINSES WUORELUSIUOD a0epB)Ul
ABojojuo yyedbis sy o e
. seselly

0Bl _n.u




$9$S920.4d Yyojeq pue ‘SadIAIaS oM ‘Sadeliajul 1ash paseg-gam paziwoisno suoddng .
(0ar “TNX 6°9) spiepuels uado sabelana] .
(SJasn Jua.INdU0D # ‘Blep JO JUNowe) a|ge|eds .

S| yoeouadde ay|

(*5:(1)9'0T uer 00z "SahewWIojuUIolg DING ‘Saseqelep
|ea160jo1q xa)dwod Jo sjuswadinbad Ajljigesod pue souaisisiad syl 10) IdV OAr 94l JO uoilen|eAs |eaid) ‘|e 12 |\ dIAoueplS 33s ‘Odr 404)

‘puayoeq aseqgelep jueldwoo-108lgO eleq eAer auyl
pue Jake| uonepijeA onuewas ay) ul pajuswajdwi sI Abojojuo ay |

¢8¥8cd
‘018 ‘uadQoN ‘|quial] 1014SSIAS SB Uons ‘saseqeiep 1aylo ul saujug

\ sysel sishjeue eyep woIsnNd
51003 Bujujw eyep 1oy \ 3|e25-201e| 104 UOISSILIGNS J5N 104 318 W) Se ‘33Uelsul JayIoue: 0 ejep Lodxe
I
ssa20e Hgao Wa1sAS UONeLWIOUI JO 9duelsUl Jayloue wolj ejep odwi

‘uoIssIWgns Jasn Wwolsnd

/
/
‘Pailgns S| \\

/

(xa)dwo) bulurejuod uiL10ig Juswiadxa ay) alaym aseqelep Jew.oy

10 UI3014) PdWAZUS ayj ul sjsixa pids uonoeay - | dbueyoxd Zuondeal-onewhzuay>

uol2eay uolideal a2uBjsul uiejold TNX JO .....{_.mwmwma_%w_.uum SWAzua>

auo Ajuo pue auo sayodjew xejuAs </ £ds,=pids uonoeal>
awAzua ay) Jo 8p09 UOISSIIDY - ssulap | < pds,=pids
_ 1SIX@ Apealje Jou sa0p (yds) Ajlewuo} uoloeal-dnewizua=
Abojoiup saduelsu| 123[q0 uofjoeal o1jeWwAzua Jo Jayuap| BWAYIS

a10}s aosuaysisiod OQr eouewdopad-ybiy uogeplIeA Jpuelieg TNX WX

uonIeaYdIIeWAZU]

Uied0b1g J1o) pasn yoeoudde uoneibsyul eye




\\lj odwi eleq

. ZsSninosnwi sniy A
6810d ISE >
uonew.ogu] punoboeg

e —mem i — _ _ saseqejeq :

- > @ ) |eusaixsy

uonewJoyu| dy1Pads yiedbis @

\\l]
SINIF Yyiedbis

<uoissiwgns-yyedbis/>

2 <uonoeal/>
[@ _ <1ybu/>
</,78€68ds,=pids s|nd>sjow>
\Nj <ybu>
&/ | <yay/>

</,SNINd>snw snip,=wisiueblio ,680d:MS,=de 3|nd3jow >
</, Lx9|dwod, =J24p1 3|Nd3|0W>

_ <ys|>
<, LUX4,=pl uondeas>

<sjuduodwod/>
<xa|dwod/>
<pauyap-A||nJ/>anii<pauyap-A|ny>
</.7T€86ds,=pids s|nd>sj0wi>
m—‘u </.lz£86ds,=pids sjnd>sjow>
<dweu/>(Y4a-sg)xajdwod<daweu> @
<, Lx3dwod,=pi xojdwod>
‘— <sjusuodwod>
<uoilssiwugns-yyedbis>

|$| uolssiwgns-yyedbis l

=fo[ abueydj=
<PaYPOISETIER/=00'50-000' 65 L 08 L LOE-E0-E00Z=PalIPOISETS1ED =
<PERWgN5aleR/=00-50-000°65:10:8L LOE-E0-E00Z <PERLgn5alen-
zaWeu Jasny=AueyllaoirzaLued Jashns
<fio| afueya=
=jsuonedgnd=
=fslalalleled
=yBLy=
=3|N23|0LL;=
Zallelf=7elLIERFE]R00 <ALLEL
<, 1 2dwoa,=jaup 7oL ds,=pids anosjow-
<Wfil=
=H3|f=
<3|N23|0LL=

“AEW=ISNOW 7Og0<aUEU:
=, SNN2AsNW sniy,=LUsIuefin |} #o ) Biomis, =18 FE00apa,=01ds anaajow — — —L
<3|NJ3| 0=

<BlEU>ISN0OW FAgO<aEl=
<, SMNISNLL shjy,=WsIueflo | ) BEETdMS, =28 | FEELPIY,=pIds ajnaa)jowls

<Ud|=
zUoNduUdsap;=UoEZUBLIIP ZEWLIER FEIB0S<UnndUISaps m m C m Oxm m m —
<,801ds,=pids |, | Zzwd, =P uopIeals
|

< gewwefipelagg 189 IR 35N0W 2999 + ISNoW FaEF0 i




Sawli] Jualaip

1B SJ9Sn JO SaI3IUNWIWOD JudJayIip Joddns 1s9q 0] MOH e

¢9snaJ eyep pue bulieys eyep abeanooua

03 uoiydo 3sag ayl Adijod diysisumo Ja3iwugns ayj ST e
:suolsanb jJuswabeuew uonnewJlojul bunsaiajul
aslied pabeuew ejep Jo 2dA] syl pue jJuswadinbaua siyy ‘ssasboud
ul ¥J4oM Inoge ejep abeuew 0] [00] e 3 0] Yyiedbis paubisap ap

T DA ANEBYSE AlN BYSERY

ANsIanIun HIQIBpUE s, BTH] uays urxr

1Igdapue s spjoudaddiw ulybnepw ydasol
erEYNIEN IYII-UnL

1eye] oyeyel

a

ajIsiaulg odew

Asjaylag eI I SE s|adi A
"yled @_m uopuo abajod Aysiaan gaib-e qqio Jepsely
ul uonew.aojul P e

o / . uebiyaiy Jo Aun ALUGSLIYD Jouaayuug suyo
IPpo pue jiuugns

u.. _U _U u. Q |00YIS |EDIpal S118SNYIESSEl ALLIM LELLIOYY ueuwuo|4 AaaloH
oym sJasn

Yaa350d un) eubalelue uuewueH efuy
-pus aJe Asyi

¥ uonenyje alELI2SN awew

‘sl1ojednd jou (60T ) SI9S] M3IA

o.JkB SIaSn °9Sayl

Sa1)IUNWWO9 J8sn 10J S|00) sapirnold yledbis



uia30dd

*'S9|0IJe Ul pa1d 2q
ued pue Sap0od UOISSaIDL
1] @AeYaq spids

*(340ys J0J
spids) siayiuap! yiedbis

aJde sanjeA xXxxxds 44937493)

panIWgns

Asu}
palyipoIN  pamIlgng adAL ETNTTN
mu m U v— U M\_u. aJeme(aq Jo Aysidaaun : £egApagaw
ued sJdasn SISS [V M3IA a[AsIMIIg dle|y

IS MIAIA
U m\_ mu.m _ @ mm nobo] sUbedWED :se ul paffo| aue noy - .,.,..m__._._.__u__._ iEdng
yiedbis - o

¥

2 aupipawoiq jeuoijeindwod 10j 33nnsul

Sa1)IUNWWO9 J8sn 10J} S|00) sapirnold yledbis



buoen
abueydn

1d3 o+ 10:

aUubedwed “_-.__ﬁ_ papugns m“CQEEOU

WAWLI0D PP 0 PpY  isjuawwod buimojioy syl sey uocioesy siyL 19SN
. POl N 4 aJnjeJayl)

MIOH 9 FusJaysow o ‘uiag A O foxuspojoyx N g e !

aU3 03 SyUI

suoneds|qnd

_ H 1 (453 d453) e mU_ch_V_ _Ucm
0T : wisiueyoaw
s191aWweled o .

uonoeaYy uoljoeosy
508 0] bulpulq Y493 sANPY-gln-3ys-oydsoyd uondussag
LIO[2Ea1 INoA JO SIUSLUD|S DU} SMOLS MO[3q 3|qel oY
WX #MB1A 8] /69CdS 1UOIDEIY MIIA

'sE Ul pabbo) al | -

yredbis € (uonoeal)

aupIpawoiq jeuoneindwod 10j 33nisul ast - - CO_“—NN__NSw_>

paseq-ga A\




Bieniiat= b B 5 e B

SpEISED SSEUY

d¥lil a4y Jo saeuAp ‘S||80 B|8H
ayy jo Buspow 104 BWN|oA
|euoiieindwon Slajawiiuaa
18Ny pneaian agna
T sa||1o 1@131Q 5w 5-8T Bulwinsse {"238 "wWiaisam) m _ —JUG_OE m_ F\_u.
fuossuor-4a|1yaa @2 Jad sisaloydosios@
elpne|g s8nNJsow woly  payiosds  aanejjuenbowes  s@1 |f53|0Wol0uw .\_ OL. Um.\_ —Jmmmc\_
EFEIER) f Maqaoyos ubag palE|NaED 10N Y Builieys  elaH +990'0 92T8T2ds
uoieledald IUBLWEINSEA WCO_HM(_H—.\_mUCOU
uoi3oy  82Uslalad pa gnd SILaWLWog a|dwes 10 poyialy 8nssi] UDIEJLSIU0D ards

SUO}E.I3U2U0)

[Lvd T4vd Pwizua] 1wy TAdW-d + daV <> 1¥d TAdW + d1V :666/T¢ds o
[WVV-Dva-DMd

dA1DE BWAZUJ] T-JeydD @ADe + daV <> 1vd [4vd + d1V :186/1¢ds
T-JedD =ANPe + AV < > 1vd [4dvd + dlV :8/6/Tcds

d1D-Sey-Jed < > d1D-58Y + 1¥d 1dvd :106/Tcds

18y D paeAndY < > d19°sey + 1vY T4V F0T18Tzds

1vd ISNA + 1vd T4vd < > @SB, d-4Jed +06/Tcds

[DXd punoq sueiquiauwl

2ADe owWAZzug] T-JedD @ADe + dAdV < > 1vd [4vd + d1V :6/6/1cds

1w T4Wd + daV <> T-Jeyd aAnde + d1Vv ‘8108Tzds

DIDIHD VYVed :PwiAzua] 1wy T4vd + dAVY < "> T-Jeyd @Ande + d1V :6708T¢ds
(Ivd Avad'sed-d19)xe|dwo) <> 1vd Tdvd + sed-d1D 6+8/Tcds

18y D pajeAndy < > d19°sey + 1vY Tdvd (159eds

T-JedD @AQDE + dAV < > 1vd T4vVd + dlV :086/T¢ds

isuonoeay ul paajonusg

DUOJ] suIEuoD)

T-JPUD OAIPE GE//T¢ds o SHUIT

T-1PYD 2ADE (G /0/T¢dsS :S9W00ag 10N _UOx_n_ AQ_DOQ_OEV
IUOJ Jwol4 sawWo)

/21e41sqNnS uolezijensip
paseq-gapN

isulejuo) ‘sawodag ‘wol4 sawo)

1vd TdvY iSese||Y
(3eyd) snoibaalou snyjey Jwsjueban
86805Sd (ILISOUd * 1(s)2poD UolsSEIY
iuonew.Iojuy 21seg
uoljewlJdoJurt
SUDRERUSIUDD @ (Jeud>)
SUOROESY (dvd-2) (T-jed) (££T£T D3) |elauaD)
E%Hw_@)orm . aseun] uldjoad-suluoaay} /a2uLlas
w5555 auaboouo-ojouad Jyy ;uondunssg
O SWO] e 1vd Tdvd awepy

LOGELWIOIU] JISET @
T9ce6ceEPq -dIds

HPT | TWX Ma1A E S|IE12(] MIIA

Ul PaAJOAUI SI
3|n23jow siy)
suoloesy




. N T
[ brdmoidw ) [ DEW-d4-d |

[ Lrdwvad |

(pa3jeJauab
A||eonnewolne)
JIeWayYdS

N InoAe| Wiede|p spn|oul g
T UDISIaA 7 |3A37
7 UO|SIsA T |34 U
T Uoisian T |2A27 9
nue aopaq suondo 109|25
Lod|AUS Bul|spow Yiim pasn
} PRO|UMOPD O3 MO|2g Hodxg
UO13d0 Yoy 850040 95E3|d
aJe suondo Bulsmo)o) syl

|[9PON

abou| |Bpow mals,

(suonoeal J3eWAZUD 10)) dAY PUe d1W MOYS [
mala xadwod joedwo) O
mala awizus Joedwo) 7

jeuliod abew] 32(eS 4 J9)

"(sdnoib yaleasan Aue

dnoub juswidoaap Jeuwno) THgsS a3 Wodj s31s aoualiajel THAS E muCGE uo.l _>Cm

(VSN ‘@meas) uobulysepy Jo AYsIsAlUn woly uonejuswnoog wisr  [wisr ook | bul _®._UO_>_
(e1pur ‘au0jebueg) . A o OEV
Ssa0U305 |eojbojolg 104 J=jua) [euopep wody sbed swoy Uy | wisury opuod Ou @C_U—LOQXM _ U
uonezijensin
SPIADAG I 8POL = dAAIN suoljeJyuaduo

ou g/N  uawnedwon yneseq |/low 0o TAdYl-d » u. H U —U@WNQIQ@;
ou 00T uBwWnEedwosT Y nElEq |/S8|0Woiam +-30"% JusWEdWOD” JNEsAd 1¥d 1SN0 e _m_u._CH

P913IWO S|1e3ap
[I¥d 9wcd (2WAz0g] Toan-d < > TA3n-d-d 'UohoBad oNEWAZUZ 5T118T2ds e

Bd O pPsiEARDY
TSWAZUT] THaW-d-d + dav < > TH3W-d + dl¥ |UORoESY JREWAZUT 0T T8TZdS e sSuooeay
ISUORJEYY PRId3IRs

/58| 0WoIDI ‘U yabue |
'Bd pa1eAlloe woy Buiuels tapedsea aseuly del uopduosag |apow
SPEJSED HdWIM BN |Bp0W CO_HME\_OL.CH
dds 'd1ds 12paw |eJaus5)

iuogewIoju] |2pow

TP |TAX ASTA [ [PPO M3IA



PEASAY M3IA "/9-5GST (8) /T By £00Z '|ounoopLd (Ol
'$101d3030 JB3[DNU Joy 3SEgEIEP UORTEISIU-UIEIoId B o uonedsush peysisse-dsindwon
6303 paajuely funewynyss-z|oyqay
UYoLI2I] 's19q|V |SEYDI Yosdiy pleleH fssyny runlag ‘opebjag
uoPpUNsy ‘Yasiary seadapuy 9bbiuy undpiaH UBpnen UIBA|AS 119q|V SIA|AS »

:WOJ) uolIssiwaad Yiim pasnpoldad ejeq

49 128HN

SRR GodIuNgns geddeyJN YiTM S1OBISIUN JF YEdN (672 105 MBlA ®

SoTUNgNE geddesdN J3lM SO1E[30558 07 BOCdN [2Z6 105 MalA ¢

SGETIUNGNS GEa0EsEN U3 Xa[dios SII0] 9 haedN 80905 Malp
OOTUNGNS Aed0es N JiM Se21 8P Goaiungne geddesgh TS T0E05 MaTs,
GOUIIUNGNS geddesIN W #e[diio0 SU0] 9 edN (506205 MalA *
SOUTIUNGNS GeddEsIN qim SPBseTa] BYdedydd T TaN (067 TS MalA,
COdTUnanE gEddEsgR Uil o0l U] Pal[dl 56 90 TOedN (252105 MalA *
COUUNANS Geddes N SPUd 99 TOEdN | 06805 MaTp, *

00Cd U3 UGI0BIa]0] pal[d] 58 GooqIUnans geddesdn (Z0Z 105 Mals,
COOUNGNS Aed0Es N Qi S8/ 08P 0G0 ungns geddesdN 1828205 Mals,
COUTIUNGNS geddes N SpUT] BUWEbYYdd €3 TIN [ T7GTaS Malp,

SodyUNgNs GEddesdN UiTM S93871d105)d U0 TOCdN Th68205 MalA o

J97 U3 ¥S|do0 SL00) Codjunans geddesdN | Toceds Mals

SOTNUNONE @ECTESIN UITW SSIEP0SSE W0 TIEdN (282208 Malr, o

CoTIIUNgNE geddeyEN 0F SU1] U0 TJedN (Ec6cds Mol

SOOTIUNGNS GEddesIN 1M SeZ1elp U0 TOEaN (529205 Mals *

GoUIIUNGNS geddesN J3iM S198183U] U0 TOCdN 1095205 Mals *

DOIUNaNS QEdaEs g UM Xa[dlios SIo] Ooayunans geddesdn 6e00s Mals
SOUNUNgNE @eaaESIN UITM S19EEII Y FOCdN (02705 MalA,
SOUUNGNS geddBsEN SPUIg dXd godN 0P 105 MalA *

| COUTIUNgNE geadesIN UTTM S108BIUl dd £0edN ZG2eds Mals,
[oans ] & o20ou P ApoIP FAe0 Lo SOUIUNGNS geddes N (I S1Eied] UxXd acdN 2eaeds MalA ¢

ISUOIDE2Y Ul PIA|OAUT

EWWEBydd £ LUN

43 HEHN

Osduunans gEddenin

Hy PIZHN

i ATHN

EydiEdydd 1OLEN

‘wa|go.d

uado ue ||s SI N ‘Jesn-pus ay)
10] A8y SI suonoelalul buizijensia




IS Key for

IONS

Interactl

1zINg In

Visual

the end-user, but is still an open

problem..




2lepdny||e oalpl= P1Sd3 PAE 0]1B|C
= O PAD P I9ASS O > o 00] dC

_ L_H_mm.E_H_m._m__}m._.____mmu_imm____._u_m.n__m__m___mm”_mn_____.__um.__m__.:_H_._um__._._.n_u____.__H_”_u__.__ ST

Joyzelimebinew sanniasnedbis pgogas oyie2oy:dyy 14 aauesul yiedis [=129 _._u_m.n__m__m_ H=TITI=1 ]

[¥]

dl

4]

[[*

Tm:_uzumn_v_i Tm:o_‘dumgxz-n_-n;

NR ¥

SN0 E0:W-d

—

ISNOW WvEd

L boAdin | | L¥d 001

= —

L LAdi-d-d

}

L 1 Adi-d

ICENEL R

l _ L
1B wsiuebo
SEETTis  8poD Udissa0y
L A Al
BEds pidc
u=godd adi]
_ sapyaadolg
4] _ IC

copewyed ddwi 092 1ds [T] [A] -

L= 2

.|

I T
paweuun igotds [ 4] J501)|e207 Yediig

paweuUn (ggTds ﬂ_ [A] -
paIELUn O Tds _H_ [#]-
suoiPESY JEWAzUl £ [ ]
pawEUUn O T2ds ﬂ_ [A]
suniRESY Jseq =) [ |-

SI0Iae iUt ﬂ_ _H_ .....

SAEMUIES ﬂ_ ]~

uoranpedd Yiediis
_ eUUaT _ ™ _ o _

uod 313 uay; ‘kao|aq 151 ayy
dbis e uo 3212 ‘payels Jab o)
ojebiaen Yiedols 0] W03

sjapol 42 [] &
sannu3 yiedbis = [

Yiedbis

raly  JIpd

]c



2ouejsul
Uyedbis Jayjoue 03 Jajsuen)
pue saliua yiedbis 109|9S e |

2suejsul yiedbis . 2oue)jsul yiedbis

= eyep bunips
(#]
5 10 buiys|ep
il 210Joq (p
S9IIIUd JO &
AJIAI3D9UUOD p.ua
oadsul o =
e
: ._r | >_m>_u.um\_mu.c_ DNU
e R skemyled <.
s ram e U 0 | Jwgns o gy
—
©)
-




(££-D 493504
NS EED)

iSN 10e3U0) ¢30aload 2yl Ul pa3SaI]U] e

‘(syuswadinbal

Jejiwis Yyilm syoaload aseqgeep

-0Iq J0J 9seq ap0d yiedbis ayz buisnal)
¥JoMawlel) aseqeiep-oiq e SpJemo] e

(610 XOd[*MMM 33S) Aem ayj uo si
uonejuawa|dwi Ogr 924n0s-uado Uy e

(224n0s-uado pue |eldlawwod
‘saseqejep |euoine|al/303alqo)
Ajl|igellod asegejep J0J) pJiepuels
uado ue ‘1dv¥ Odr 2U3i sobelsna] e

1dD 3yl Jopun painquisip si yiedbis e

92Jn0g uadQ pue yiedbis



npa‘|[auJ0d paw-qgoal//:dniy

(11-g 481s04) 1X33-||nJ WO} UOIDNIISUOD Aleuoildip aweu ula30.4d 30ad1qQ — 1030e1IXD ]
S1S3 Yyiym buijiyoad uoissaiadxa anssiy yndybnoayy-ybiH - ojuranssi|

:s309[0ud soinewaojulolq 924n0s-uado 13ylo 1no N0 X23ayd

Asuul4 malpuy

‘exonH I aluayn lleld
“INES bueyDd 19]0IA MIAOUBPIS OXJB|A
S9AJN euesns SINB=TA N EIlV[=]N
JJeyds wir 1ebUsAT IARY ueyd ezl|g

2D
UI9ISUIS A |94eH

ejleug 1dn WSS

'SgON ‘ABbojooew.eyd 1<i9)|

sjuswbpamouoy



o3 papinedd S1a8A0| 0 o asuadl Syl 30eload yiedBls ays o3 peasdsibad asuan] saanos usdo

5358} |0JUOIBSIUD

{Osuew)

Buiun. a|iys JolZazieuuuondsox g bue; eael S0-51-+0 EENEES e 1821 nC 8 +¥80000 ¥
D covr w00T %001 : =0
I iess wse %Tie wis BuMoLs 10U shemiped i[LpUeid pEaL] SO0ZP0  mmess  dofew  caebinen 7580000 ¥ &
I svs w00t wevs e : — —
- I w06 wee AppLped B 318300 10U piNOD [pERY (UQISISA] SO-0Z-F0 e Jolew 1N P4EZ1, SSE0000 N

[oud S B

I eevs weL WIS %SG . -7
| kT8 W6 WEHE  WE'TL UM 531 03Ul 2pELl 3q pinoys Jo1eblaed Liedois SOROE=H0 e Jofew JEREBRER 6580000 &
] e %078 eske | kL ET- S {J1op) —
I vos %i0. %o %6 104 uoREIUBINOOp Aojdsp/sunbyuos/eisu syepdn 20 FETO peupEse T HORSHIRRTESA 0980000
B dezres, ssae st %289 Jussald 2UR S10US UM o __
I s s wssL %sis 124 O3 PIiNG 3UB 3L SsnE0 30U se0p ysea spoazly, 2O CETPO M B B I
I occ %05 eeL it (1opy) T

I e et sl wsss
I c0c %ETs LRl e
I 0 %08 sl wess
I I 69 %0C8 el w6
I 6 %S0 FIL Wz
I 650 %578 KFOL woe
I I 50 %+'Se kel welE

FIelng

TETTENF T2 T Aaud 1504 |

o'0'e Ansadey o3 apelbdn SO-ZZ-+0 poUBEEe Jouw jusquod gespn T T6/0000

Buissil Ajuadoud (o) -
LiLpgiesnsisia 'sayseso sbed suasnmain

G0-52-+0 peUbisse ysen Jumuog gea T 980000

' — —
REXERIIR smejs ﬂu_._w._a@m AI0Da3E]) - a1 d

[FomraAso [ [FHooea wid 1 (64T / 0S - 1) sonss[ buimaip

I <9 %cs | ksl s

I I eve wate  wons %0

joimag Yodeag A

I I -cvo 055 iis  %o0s e u e =
T cerre wbs wE'ED rerhel TSIod 2ed 95n HEP)Ela =] TSTIEIS MAl TROUS
I s weze wLes weOb AL hue iue {a00v puy) pesop iue
I e %S %0s  woe
TOoI58., Ul pard TUOI5I87, Phpolg HalGEE TEMIETS BPIH TEELS
I st %eTe %S wee
fAuE hue AuE AU hue
I I ot ke wer %o I
Thognosag HFIERET Thiobajen O paubEsy TR PEIOYILa BERTE
I ceve %o wese %o
I S - ve v ksEe | wews —
IN0B0 ]
UWr” a g g dwn
I, i+ 1| %2 iE | % vE weat 7 w1 JUNCo2Y Al | SMan3IpT | 3EeUE | 5200 | Aewwng | B sBuely | Snss[ 1doded | Senss] Mals | M3l Al | 1
I cwbraz we'BE HTET el {403Es3sIpE
T o0z w0z ws0e w1z R [E_ ueds| 103 ££:97 500Z-5C¢0 - auBiedwie) usiges) subedies se Ul paBBoT
. COETARTE T N
D oo semT wL'OT %29 310}5AI0W@ W 1038 DIA U Y3edDIS DiD f950°05) T IBADIT UGS WO TRE . - -
e ERETOIETTITE S —— . OISION U2 0
D oz kT kT e oo
B el | ssow il JOAO|D (i
IR STy 2

TR
TR

0 SAOMAL, 40 palamod

Modad abelaand 43A0])

mMoys

_| .mmsn_cmhm_-_ 16e] Buish sa|l) moys

‘8q pinoys 3 slaym Aiojosap Buiddew ayy 03 8y Buiddewasn aao oflew  sygam+  TT 88 [ BUdOETIIEEN =

BULMOLS 30U SAEMLAE [YaUEl] pEay] | AGe0000 32848p ¥l 03 paipol) ueyaa siepg 7T §g MRSPOWSIEQOIOISEIIOIEDRED =

'J B0UBIAJAY 03 JUBWAEIS JAU-UDIRIEIUI SBSN MOU ABMLAE - 1SBDUBLD BWSLIS WY aubedwed  syaem e ZZT 88 [ IO=EJ0L[EPOWEIER [£
jgaaddl), *A13U3YIE4DIS WOW SpOLIawWw (pasnuUn Mou pUE) palelsudap asoway O{IEW SLUOW Z T m_m [II=T[EPOWEIE QO LIOISET =
‘Adojaaap Buddew Buippy subedwed syuow s TT m_m =

AIU= bo[3se | Jougmny by "ADY =[]

[ UamOys S|4
buiddew / [iedDbIs / [IUawdo[@aadq] : Al032adip JuaLnD

5H SAD PUE SAIMAIR Buiddew fyjedtis

Ays1amun ([au10 Jo 263)|0D [BAIPAIA (1AM
auIpawoiq jeuoiieindwod 10j S1N33sUl




.wCO_Hmms_u JOJ ale SIY] Jalje SapIl|S



saljljigedeo pue sayoeouidde Jiay) ul Jaylp swalsAs asay |

(¢,821n0s paso|o / uado)
(5002 1udy) 7S[SPOWIOIGAN OB 1o MMM//-NY ‘B 19 9J9A0N 97 JouS|9poNolg  —

(eyep aAnejjuenb oN)
(JPd"€00Z-2un[-pouoy\/S20p/BI0 10S[OW" pouowy//:dRy 824nos-uado) Apug mauqg
pue ‘uaig Jeboy ‘|elui]-ueblo| ssoy ‘abiosg) ueng ‘|9bis0S pireg POUO|N —

(1N ybnou ‘sanijigedes Buldpow UO SI SND0)

(TU0Iy"qpSS9001d;W0o  SOIjetlIOJUIoIqaANBIBaIUT MMM//-dNY
BILUBPEOE. 10} 881) ‘[BIDJ8WIWO0D) UOSBY) UUy pue Jieyd 1Ueqoy ggssedold —

s.yiedbig o0} Jejiwis sjeob aleys swalsAs aaly) 1se9| 1y

)IOM pale|oy


http://www.integrativebioinformatics.com/processdb.html
http://www.integrativebioinformatics.com/processdb.html
http://monod.molsci.org/docs/Monod-June-2003.pdf
http://www.ebi.ac.uk/biomodels/

	SigPath: Quantitative information management for cell signaling pathways and networks
	The SigPath Team & Sponsors
	Modeling integrated biochemical systems
	Project goals
	Data integration approach used for SigPath
	SigPath XML exchangeformat
	SigPath provides tools for user communities
	SigPath provides tools for user communities
	Visualizing interactions is key for the end-user, but is still an open problem..
	Visualizing interactions is key for the end-user, but is still an open problem..
	Acknowledgments
	Related work

