Source of Acquisition
NASA Johnson Space Center

Abstract: Space Shuttle Software Development and Certification

Man-rated software, "software which is in control of systems and environments upon which human life is
critically dependent," must be highly reliable. The Space Shuttle Primary Avionics Software System is an
excellent example of such a software system. Lessons learn from more than 20 years of effort have
identified basic elements that must be present to achieve this high degree of reliability. The elements
include rigorous application of appropriate software development processes, use of trusted tools to
support those processes, quantitative process management, and defect elimination and prevention. This
presentation highlights methods used within the Space Shuttle project and raises questions that must be
addressed to provide similar success in a cost effective manner on future long-term projects where key
application development tools are COTS rather than internally developed custom application
development tools.



aouely saeds payiun

vsn o

1dd K1ayes 10y uSisap sawe\Kienb\gzgo\siuaunedapy:d

000T ‘TI 1990310

31BA)JOS SIMUOIAY IIQIQ NNYS dedg
UOSIIPUAH "V dMuuyof :1do[PAd( UuoneIudsIJ

LI Y sowaef

uoneoynId’)
pue JuWdoAd( 218M)J0S IINYS ddedS




douell|eoeds pazin

vsn

1dd-Kya3es 10 uSisap sawre\Kifenby\ozeo\siuaunredapy g

saseq ejep souew ssao0lid pue Ajenp —

$|00} |0Jju09 SS8204d pue |0JJu0d uoneInblyuoD —
loje|jnwis wopaalj Jo aalbap-9 Alljepl) ||n4 —
uoljewolne uoielbajul alemyos —

(DO11S 000°00¥°L) @1emyos Joddng e

S/TVvH ul Ajtewd DO1S 0000y —
sloindwod Juepunpal Ul S8)N09Xa

UoIym swslsAs a11Inys |Ba1o JO |043u09 aliM-Ag-Aj) pue dljewone Sapincld —
(SSVd) walsAg alemyog SOIUOIAY Alewldd e
(o3ne pue jenuew) spybijy d33nys Jo saseyd ||e S|0IJUOD BIBM}OS pJEOqUO o

Ajligelai-eyn pue Ayajes 1ybijy pajeljsuowsp Jo siesk gL —

ssa20.d paJslsibal L1006 OS] —

(G [9A87 |3S se passesse DH YSVYN) ssoo0id alemyos Ajunjew ybiy Aisp —
suoljelado |eanrio-a4i| 10} Ajijigel|as pue Ajijenb ssejo-plaom S}IQIYXD 91BM)OS e
S,.0/-plw ul :mmm.o_ uoIIN|oAd ssado0ud pue }00loid e

MBIAIDAQ }28l0ud



souelly aoeds pauun

vSsn

1dd*K1a3es 103 uisap sowe\Kienb\gzgg\stuaunedapy:q

"jusawdojanap i9)je Ajjenb ay)
Buippe uey) iayjes ‘[aAs] umouy e e ‘91eM}0S dY)} ojul 3[INg dq }snw AjIjend e

‘sa|iyoid
Jeuonjelado paiinbau ay) 1oy pajesysuowap Ajjeoljsije}s pue UOISISA 91eM)}JoS
yoes 10} paysijgqelsa aq jsnw Ajijiqeras pue Ajjenb usamiaq diysuone|oy e

"Jonpoud ay)
pue ssa2%0.d a8y} yjoq jo yjjeay ayj ssasse A|snonuijuod o} sjuswainseaw 9s e

‘81BM}JOS Y} ulejulew pue asea|al ‘pjing ‘dojoaAap 0} S|00} , pPa)sni),, S e

‘Ayijenb umouy jo jonpoud
B Ul }|nsal ||Im ssa20ud ajqejeadau ‘pajjospuod ‘umouy e ey} si uondwinssy e

‘1onpo.d
uey) Jayjeu agualaype ssasosd uo paseq Ajjualind s| UoIJeIJIMDD A}ojes e

alemyos Ajjiqel|ay ybiH Buipinouad jo seidioulid



2ouelty aseds poyiup

vSsn

1dd-Kiayes 10j uSisop sawme\K1fenbyozgo\siuawnredapy ;g

y adeq

aseqele( juswabeuel uoneinbiyuo) ul palo)g —
sauljaseq ubisap pue sjuswsalinbal Jo uoneuswndoq —
91NjonJis pJeoq |ewlio4 —

Juswabeuely uonjeinbiyuon e
Hoddns pjaly pue Jawoisny —
uoneoiiuao/uonelnbijuoosy —
UoI}eolLIaA Juspuadopu| —
uoljelbajul pue pjing WaisAg —
(3s93 ‘@po9 ‘ubisep) JuswdojoAsp a1em)og —
sisAjeue sjuswalinbay —

:uoljoun4 uonjeziuebiQ j09foid e
91BM}JOS 9a4j-10117 —
suoljeoadxa Jawojsnd YlIM 80UBplOdde Ul WIoPed —
Sjuswalinbal Jawo}sno JO Jusjul pue eyl 198\ —

.S|eos) e

e e -

Aydoso|iyd yuswdojanaq aisemyosg aj33nys asedg



eouellfty aoeds paiun

vsn

1dd K1a3es 10y uBisop saure\Kuenb\gzgo\siuaunredapy:q

SNjejs JO UoIedlunuwwod SAISUBIXS SOPINOIH —
uonelbejul pue buluueld 108foid wiopsd —
9iN}oNJ}s pJeoq Jawo)sSnNd SI0LIIW 31N}INJ}S pIeo( [0JJUO0D e
anbojoid ased }s9) Ul pajuUBWNI0P ‘SasSED 1$9) 0) paddew sjuswalinbay —

anbojoud
S|NPOW 8y} Ul Slaquinu 9dusJaal Juswale)s 82IN0S 0} pal] sjuswalinbay —

pajuswnoop apod 03 sjuswalinbai Jo Ajijgeadel] e
SJUSJU0D p|INg 8JeMios ‘ssad0l1d p|INg 8Jem}os S|oJjuoD) —
S]08J8p pue sjuswalinbal jJnoge uolew.Ioul SAISUBIXS SBPINOIH —
JUSU0D AJBAIBP pue S8INPBaY0s SjUswWNoo( —
aseg eje(q juswabeuel\ uonjeinbiyuos si |00} Aoy e
uoljeyuswnoop ‘bunss} ‘sjoo} buioddns ‘@iemyos ‘sauljeseq 0) pusixg —
Juswiadilal Jonpoud |ipun senuiuUOd ‘uoiluap sjuswalinbal je suibeg —
91949 3j1] asem)pjos ayj sueds o
paiinbai si Jeym ueyy ssa| 10 aiow ou }Jo AIBAIOP Sainsug e

Juswabeue|\ uoneinbiiyuon



eouely ooeds payun

vSsn

1dd-K1ajes 103 uSisop saum\Lenb\ozeg\siuounedapy: g

9938

uonelnbiy uonelbayu|
poddng <€ UOleOIlIDA <€ -Uu0o9Yy <€ uoneolylus) (<€ pueping (<« juswdoprsq (€ uonenjeA]
UoISSIA UOISSIN UOISSIIA Juspuadapu| wajsAg alemyos sjuswalinbay
sue|d -
asegele
sSnjejs .

S9|NPaYIS

U A PR

S|00 | toaa:m
EmEmmmcm_\,_

Juswebeue)

uonelnbiuo) spoday Aouedalosiq .

sisenbay abuey) .

——> SPIEOY |OUOD VYSVYN

Juswabeuely uoneinbiyjuon asem)jos apINYS



| souely ooeds poyusy

~ ¥sn

1dd A3ages 10) uBisap saurm\Kuenb\oz9\suaunRdap) g

Ajjigqisuodsay Atewild

poddng
Jawoisn)

SETIIEYN

Jadojens(

1sAleuy
Sjuswalinbay

poddng
Jawoysn)

UONEDIHSD |
2leM)joSg

1S9
Juspuadapuj

ﬁ

, }s9 ‘8poQ ‘ubiseQ)
juswdojanag
i

,

soseyd
sisAjeuy yswdojaaaQq
Sjuswalinbay alemyos

SS990.d Juswdojana 21em}jos ay} ul Sa|0y




eouely oseds paiun

1dd-K3ayes 10j uSisap saure\Kienby\ozgo\suaunedapy:g

vSsn
Arewud D
Bunuoddng D
ybisiano juswabeuepy juswabeuep Buiuue|d
Bupoeu] joafoid uoneinbyuon sjuawalinbay jo9louad

W i 8

_n,,—&
1l
4 J

N v

¥ i

o G

i

T 3 il

@ i
i

TTHIT
H T :
1l

KiaAnaq 3sod I
UOTIESHIISA

jusapuadapu) 1shjeuy

uoneibaju| }sAleuy
juawdojaaaq Jawuweliboud

sisAleuy vy
sjuswalinbay
» > » » suoijoadsuj

SNOILLOAdSNI ONIA'TddV

9]9A9 9j11 ay3 ul sjulod uonosadsuj



2ouellfy aoeds payiun

vsn

1dd-K1aes 10j uBisap sowre\Kenb\ozg\suaunredapy:q

juswabeuew
Ajlenb pue sisAjeue |eonjsije)s 10} siseq |eoalio}siy apinoad ejep uonoadsu] e

Bunsa) uey) AjpAoayd alow s}o09j9p djeulwild suoidadsul dnous) e
uoljeoljliaA Juspuadapu| —
(Jeuonouny pue jun) 1s9] JuswdoeAs(q —
suonoadsu] —
punoj aie S}09J9p 91eM}J0S e
opon —
ubiseq —
uolnluljap sjuswalinbay —
palIasul aie S}09j9p 91eM}JOS e
punoj aq ued sjoajap pajiasul ‘dajs ssasoid yoea ly e

}S9) pue jJuswdojaAap alemyos Jo saseyd |je ul pasn suoijoadsu] e

9]9A9 817 9y} ul sjulod uonoadsuj



souely aoeds paun

VSN

01 ?3eq

1dd-£3a5es 10) uBisap sawe\Ajenb\ozgg\suaunredapy:q

YOI 104
Wwo1SAS
Jo AlaAllaQ

uoIjeoIaY .

SEEYN

anblun-uoISSI|\ «
uonelboju| WoisAg «
ejep Jo uoneolddy . _

VSVN O1
wo)sAg aseqg
Jo AlaAljeg

Bunse |
8 [9A97]

_mocmctoton_ |[OADT WBISAS «
S)1§9] |euoloun paseg-oads .«
_ saoepau| pue Bulwi] .
Sjuswalinbay «

1
i
I
I
1
1
1
I
I
I
I
1
I
I
I
I
I
I
I
I
I
I
I
I
1
I
I
I
I
I
I
I

uolneinbijuoooy
dS

UoljeoyLBA

0] AleAldQ

MBIADY SSBUIpedy 91eMYOS - HHS

uonoadsu| uoneinbiyuo) - 1D

‘dsuj uoneinByuoD spPINY 18Il - 1OV

Bunse |
L |9AS7]

Bunsa |
9 I9A97]

10

SooBLOIU| WO)SAS «
Bulwl | «

suoloun4 m_a_:_:s_ .
seoeL8lu| [euoiouNn .

sopuanbag «
spuewwo) Jasn «
S8oe}joju| Hun »

bunse |
€ 1997

Bunsa |
ACUCE

mm;__m> Jo abuey . bunsa |
| syjed - WELER
suonenb3 .

UONEONLIDA
BYZ

uonelboju|auswdojerag

yoeouddy }sa] aiempyos anys



oouely eoeds paiun

vsn .

1dd-K1ayes 10j udisop sawe\Knenb\gzgo\siuaunredapy:q

Sjuswalinbal 8y} uo pasnoo} padojaAsp sue|d uoneoIIBA —
PBAIBdaJ UBym pa)salun S| alemyos sswnsse Aydoso|iyd uonesiyliap —
Sjuswalinbal 82inosal ‘Ajijenb 0y paloje] —
S|9A8] uoljeslylidA Auew sapnjoul Ssa20.4d a1em}jos e
)oeqpaa) ‘sisAjeue pual| —
sisAjeue Jolia juale] —
sisAjeue asneo 109J9(q —
uoljuaAaud jo9j9p uo siseydwg e

saseyd 9|0Ad
3Jl] ||le wolj slaqwaw apnjoul (8pod ‘ubisep ‘sjuswalinbal) swes) uonoadsu] —

19)s9} Wo)sAs e uayo 1sAjeue sjuswalinbay —

ss9%0.d
Juswidojanap alemyjos ay} ajeawad uoijeslIaA Juspuadapul Jo s}oadsy e

uoljesljliap\ alemyos Juapuadapu



oueltyy ooeds payin

vVSsn

1dd-£iayes 10§ uisap sowm\Kienb\gzgo\siuaunredapy:q

syupne jonpold ul ajedipiued —
sisAjeue asneo 109jop ul ajedoiued —
sebueyo xa|dwoo uo sbunesw aoeud)ul UOIBIILISA PIOH —

suonoadsul 8poo pue ubisoq e
suonoadsul sjuswalinboy e
suoljoadsul [ewloy ul ayedidipued —
Buiise} jeuoniped; ybnoliyy uonosiep padeoss aABY PINOM S}08Jop Auely e
S|00] SISAjeuy e
S)00UD YSap |enuejy e
sisAleue o1jejs ybnolyy punoy ale s}09jop PaJSA0ISIP-UOIEDINIIBA JO Jjey AlleaN —

}S9) UeY)} 9JOW Op SI9)}S9| e

syse] 19Ul0



2ouelfty 9oeds paiun

vsn

1dd-Aiayes 105 uSisap sawm\Ajifenby\ozgo\siuaunredapy ;g

SU0I}29.4109 ssa920.4d jJo aduanbas e ybnouay} passaiyoe Ajjenb ybiH o
9]qissodwi yonpoud 10 sseo0ud 100pad saye|N —
9|qejeadal 900 JouU Ss8204d |Bnue\ —
uoljoajiad aAalIyoe 0} s}o9j0p uo puadag e
Ayrenb uo sebueyo ssao0ud jo joedwi ainses|y —
yonpold pue ssado.d ay} yjoq Jo Aljenb ainses|y —
Ayjjenb jonpoud pue ssaosoid anoidw] e
S} 1Xau JI JusAaid 0} pebueyd aq ued ssas01d moy yse ‘108jep AIoAs J0{ —
sabueyo ssa20.1d aALIp 0] Blep 108)8p 89S —
}NO slolid Bulsa) snsiaA ul Ajjenb piing —

uoljuanaid }09J0p UO SN20{

Aydosojiyd



douelyy aseds papufy

vsn

1dd Ka3es 10y uSisop soure\Kifenb\gzo\siuawredapy: g

¢ pue g sdajg yoeqpaa4 buiwiopad Ag

190500 [BUIBLO @ paAalyoy Ajsnonuiuo) juswanoidw] ssas0.ud
S}o8ja( pajisispun paonpoJU|
|[euonippy Jejiuis 109J9(
LY
o a 0 v
phpold 1. | juewe|g | | jusweg Juswia|g Juswia|g
S$S820.1d S$S920.d $S990.d S$S820.d
/oco;om#mo

padeos] 109)9Q @ 9SNeD 100y @

sadeoss Je|iwis ‘18y}o Joj Jonpoud azAjeue/yoiess
Aousiolap adeoss ssaoo0ud ajeulwl|g ¢

109J0p JO 8SNED ]00J SAOWDY 7

109J0p 9A0WRY |

pawuojiad sdajg

SS920.1d uoljeuiwi|g }99j9(



ouelyy aoeds payun

vSsn

1dd K3a5es 10§ uSisap saume\Lienb\ozgo\siusuniedapy: g

alem)os
Ajjenb = sjuswainsesaw + s|00} , pajsni}, + S8ssad0.1d snolobLl — aul| wo0g e

Ayisuap }nej j04ju0o 0} SOL}BW $S8204d JO YOrQqpPas) BAIOR 8S —
Ayjigelal pue Ayjenb jenjoe 0y aiedwod pue ‘poipald ‘[epo —

(eaibipad
‘obe) 9p0o JO saul| snosusbowoy JO }8S B Se UOISISA 8JeM)OS B Jeal) Jou O(] e

9I1eM}JOS B} JO SJUSWS|S Jud)SISUOD 10} Ajljigeral pue Aljenb ainses|y —
JuswaAoldwi snonuiuod Bulnsse Juswoabeuew [e21)SIIe)S JapuUN SS8201d —

uoneziwido
$$900.d 10} SISAjeue oujew pue aAioadsoljul pajielep uo paseq sebueyn —

"JuswdAosdwil snonul3uod
Bulinsse-  *ssao0.d ay} abueyo o0} s| ssasoid ainjew e jo ped ul-INq Yy o

SS990.d ainjeJ\ & Jo uoljepuno-



ooueifyy oaeds payiun

vSsn

9] 33eq

1dd-K1oges 10y uisap soure\Kuenb\ozco\siusunedap:q

GA'LO0” MSH SSYd sqnd saiyde5sdnos

A 8661 _ 1,661 _ 9661 _ G661 _ ¥661 _ €661

2661 _ 1661 _ 0661 _mwmr_ 8861 _nwmr_ 9861 _ G861 _ 861 _ €861 _Nwmv_rwmv_owm_‘_m.\.@r_mnm—._\.nmr_ 961

JUSWIUOJIAUD
juswdojaAap paseq NY1

A

S|00} 1S9} peoueyuy A SjuswaINseaw Ajunjew ssao0id
apeibdn gano peseq sjoel0 4 Bulurely paziewJo 1
A A
UOREOLINSD 1006 OSI SIeulWas aBUBLOX® [BOIUYDS |
SMalAal sseooid Jabeuew j09(old A A
\ UoREN|BAS S$S8001d
aseqejep juswanoidwl ssa0ld 4 A
A JUSLUUOIIAUD
[epow ssad0.1d awdojeAsp a1em}jos
Bulesuibus jus.unouo) A
A
juswissasse
SJUBLUSSASSE YSI
SUOISA|ILU POZI[BULIO juswinoop mmmoogm_r
\
uoljewolne A yoJeasal
$s900.d uogoadsul Ajixe|dwoo
aiemyos poddng JANgelay
paules| Suossa| A A
Bulieaulbus-ay Aydosojiyd 1s9)
opinG A juawdopAsQ
Burnooysajqnou; spoy A
paseq-qa ssao0.d
A uogoadsu|
splepuejs paules| 4
Bujwwelboid SUOSS9)
SO pozijew.o
uon Bujuueld
-BIOCE|j0D uoneonpa
odS 13S painongs

4

Bulspow Ayiqeley

sisAjeue JybisianQ

\
uonewojne p|ing
A
Juawissasse ssoo0ud N g|
A
sisAleue sjuswalinbal
pazijew.o
A
SMaIAB]
Ajjenb Apspenp
A
BuidAioj01d
A
sjuawvAoldwl
uonoadsu|
A
suogoadsul
sjuswalinbal
|ewloH
A
alemyos
1oddns
0} paljdde
$S9201d
uonedfIed
(uooal) MSH

JuswedUeYUT S$SB0I1d pue Juswabeuely Ajenp

(gawo) eseg ejeg
juswabeuey uoeInbyuoD

A

sjuswaAoldwi uopoadsul
A

|0[u0d uogelnbiyuod
A pazijew.oH

slojesapouwl
uolpadsul [ew.o

A

SISAleuy ssa00id

sisAjeuy asnen) Joug

suogoadsul
SIEM}JOS [BLLIOH

SMOJ}
_ paIMongs

| !

$S900Id [BWo

Y'YV

SoulBN ‘Bununod 1oug

JuswaAoldw] SS920.1d Shonuijuo9



aouellfy 9seds paziun

vsSn

1dd K1ayes 10y uSisap sawe\Kyifenb\ozg9\suaunredapy g

ooe|d ul sessao0.d snoiobl ‘e|jgejeadal ‘@injew ainsul 0} SJusWISSasse sseoold wiopsd —
SIOPUBA Pa}o9|as YHM Sjuswaalbe alnsojosIp-uou ysijgeisy —

(WD 13S pue OS] 03 sejiwis) Ayed paiy} Juspuadapul
ue eiA sjonpoud pue ss820.4d SIOPUdA JO ,UOI}ed1}13139,, MOjje 0} |]opow e asodold e

palinbai si Buipodal yOwvHd J mouy 0} alemyos uoneoldde ay) uo 1088 Jisy) pue
swa|qoud jonpoud JopusaA Jo adueolIubls ssasse 0} 9|qe aq 0} spaau Jadojaaap uoneolddy —

ABajenys bunexiew
||leJSA0 SIOPUBA JO 8snedaq papoddnsun swooaq Aew S$|00} SIOPUSA JO UOISISA oljioadg —

SOSeajol Mau ay)
jJo Ajijenb pue sebueyo jo seale ojul Jybisul ou sey Jadojeasp suoneoijdde Ji suoneoidde
pakojdep jo Bunysa} uoissaibal aAISUBIXS 8210} Aew S|00) JusWdo|aAap JO SOSea|al MON —

Ajijigeljal umouy Jo aiemyjos Jo judwdojaaap mojje
0} Aiessadau ||e sjuswainseaw ssad04d-ul pue S|00} , pajsni}, ‘sassadsoad snolobiry e

awl} pasde|a a|qeuoseal e ulyim sabueyo aje| ‘||lews ayew o) Ajljige ay) oAeH —
ainjonJiselsul BuinjoAs ue 1o) ebeuew pue sAIgdu0) —
sleak 0¢ 031 0| JoO JopJo uo 3yl welboiqd —

uo13es143u99 jeipul ybnouayj Juswdojaasap isnl jou ‘9942 aj1| /e}0] UO SN204 e

UoI}eIBPISUOD Si( 10} SUOIIEPUBWILIODDY



ouelly aoeds payiun

1dd-Kayes 10§ uSisap sowm\Aienb\oz£o\sjusunredapy:q
ﬂm= = uwﬁﬁm

Aiqerjai/kieles Jo |ans)
paJinbal 10j 1S00 Jamo| e je suonesldde pakojdap uiejuiew o} Jedojonsp uoneosidde smojy e

uoneoldde s adojaasp 108ye pjnod wajqo.d
|00} p31snJ], JI UOIIOB UOI}081I00 JO 8AlUSAald ajeniul 0} JadojeAsp uonediidde Smojy e

|00} pajsnuy, e se pasn jonpold sJopusA ul swajqoid
Juedliubis Jo uoneoluspl — 89IAISS uoieollou e, Joj Aed siadojorsp uoneolddy —

sBuines 1509 jau ul Bunnsal sesesajas mau 0} dn Buidde)s usym Bunsey
uolssalbal ‘snooj Jses| je Jo ‘@onpal 0} pasn 8q ued pabueyd seale UO UONeWIOUl 8SI1081d

uonouny Aq Ayjiqeljal/Ayenb
pue jusjuod ases|al mau uo suodal 1oy Aued paiyy Juspuadepul Aed siadojaasp uoneoiddy —

9SB8JOUl }S02 }au [eqinau ul Bunnsal Agaiay)
‘Sjuswissasse NN |3S Juspuadspul pue uoeoyiued 0S| seoe|dal JUBWISSOSSE SS8001d

Juswissasse sseo0.d wiopad 0} Jopuaa Aq pied Aued paiyy Juspuadspu] —

[9POIN Ssauisng e

Sjuswainsesw ssa20.d
-Ul S JOpUSA Buliojluow Uo paseq sesesalal Mau Jo Ajljiqelal pue Ajljenb jo suonoipald e

(Ayjeuonouny
MaU J0 ‘sebueyo aoeisiul ‘uol}08.l100 Jodal wejqold Buipnjourl) sebueyo Jo 8doog e

sebueyo Bulobispun S|00) JO Sealy e
;U0 uolewlojul siadojeAsp suonedldde Buiquosqgns 01 sepinoid Jossasse ped-pay| —

(panuauo92) uoiepUBWIWOI3Y



oouelltyy eoeds payiun

vsn

1dd Kayes 103 uBisap sowe\Kifenby\ozeg\siwaunredap):q

SJudW YLV



ouelyy aoeds payiun

vsn

07 93ed

yoeoaddy 1S3 ], 91eM)J0S IPINYS



ouelfty ooeds poiun

vVSn

1dd-Kaes 10y uisop sowm\Kienby\gzeo\siuounredapy:q

17 93eq

Wa1sAg

UoIjeoIaY

DI 105

Jo AlaAljeg

VSVN OL
walsAg aseg
ICWNEYNIETg!

SEET]
anbluN-UOISSI| «
uonelbaju| WoisAg «

Bunse |
8 [9A97]

ejep jo uoneolddy . !

vocmc:oton_ |[9AST] WBISAS «
S]§9] |euonoun4 paseg-o0adg «
saoep8uU| pue Bulwi| «
sjuaswalinbay .

dS

uoljeinbljuoosy

UoREedlLIB A\
0] AisAleQg

MBINDY SSaUIpeay aJeMYyosS - YYS
uonoadsu| uoielnblyuo) - |9
"dsuj uonesnByuoY BPINY ISiIS - |V

Bunse |
L |9AS7]
Bunse |
9 [9A97
_ SooeUalU| WBISAS «
| Butll - Bunsa |
m suonound ajdnnpy . € |9Ae7
: S9OBAJU| [BUOIOUNS
" sepuanbag . Bunse |
: SpuBWIWOD Jos( « 2 |oAOT
| seoyeju| Jun -
m serjeA jo abuey . Bunse |
“ | p sl | [oAST
| | suonenbg .

10

uoneolIIB A uolneibajujpuswdojera

1OV

yoeouddy }sa] aiem)yos 933Inys



souely eveds pazun

vsn

1dd-K1aes 103 uBisap sowe\Kiienb\ozeo\siuaunedapy:q

JUSLWI}SOAUI
Uo uinjal MO| O} dNP dIBMYOS 3|}NYS 10} W0} SIY} Ul suop Jabuo| oN e

uoI3Ipuod 10 Yyoueuq ‘yuswajle}s si| pauljop abelanod }sa) esidA] e
SJUIeJ}SUOD pue sawalixa ubiseq —
Buljpuey eleq —
21607 —
ubisap jsuiebe Jlun apoo saljlIdA e
s@oe9jul saioubl ‘sjiun apod [enpIAIpUl UO SBSNJ04 e
abpaimouy sjuswalinbal yym suoq —
ubisep ayj 1suiebe apoo sy} i1se| —

Buijsa} xoq ajIym dIsse|) e

(1 1I9A37) Bupsa] yun




eoueiy aoeds payun

vsn :

1dd-£1a5es 10) uSisop sawe\Anenb\ozgg\siuauntedapy:q

juasaud jpuuosiad
uol}edlIIdA Juspuadapul ou Yiim pajoadsul sjinsal pue uoneosioads }sa] e

sjuswaiinbal jsuiebe sjusuodwoo/suoijouny jo uoneirado sadoid 10} 1S9 e
9jeridoidde se papn|oul s}sa) UOISSaIBaY o
pappe SOl uads [eulwou-4JO e

sa|npouw |eldAas }oaye Aew abueyd
10 Jusawaiinbai asaym waysAs xajdwods ul ysijdwoosoe 03 }NoIJIp aq ue) e

Buljpuey Jouid pue ejeq —
S9OBLI9)UI |BUIBIXS pUB |eulalul [|B Jo Bunsa] —

s}ilun/sajnpow pajeibajul
Jo pasoduwiod uoijouny 10 Jusuodwod oy199ds B UIYIM S9o.LISJUI SOIJLIDA e

uonejuawajduwi apod ojul Jybisul pajielap yim
‘solieuadss abesn sawolsno ‘syuswalinbai uo siseydwa Jabuouys - Aesb by e

(Z 19n97) Bunse ] waysAsgng



aoueifly eoeds payiun

vsn

1dd-K1a3es 10 uBisop sowe\Lyenby\gzgo\siuaunredapy ;g

‘pasnau pue sabueyd walsAs jsow Jo Juspuadapul ale S}Sa] e

solLIeuads jeuonjelado xajdwod
Jo a|ppiw 8y} ui Bunsal 2 10 g [9Aa] uibaq 0} pasn spurody2ayd ay) sajeal) e

(uonouny Jayjoue o3 yndul s| uoouny auo jo ndino aiaym) Ajjerias
10 |9]|eJed ul suol}ouny S} 93N29Xd 0} WASAsns e Jo A}ijige 9y} SOILLIDA e

9po9 pabueys/mau
Jo uoneubajur Buimojjoy waysAs aipua ayj Jo yjjeay ayj 1sa} 0} si aA2alqo e

Bunysa) xoq yoejq A|jejol e

(¢ 19A37) 3591 uoneibajuj



eouellfy oseds paun

vVSsn

1dd-K3a5es 105 udisap sawe\Kenby\ozgo\siuaunedapy ;g

SUN)S [, UOIBIJLII A



eouelly soeds payn

1dd K3a5es 10j uSisap saum\Kienb\gzgo\siuounredapy:q
ﬁ m: 1 OMNL

Jawoisno AQ pue Ajjeulaiul pamainal S)Nsal pue
S9SeD 1S9} pajIAuUl 8le AJunwiwod [B3IUYDS] JO Sloquiaw pue Jawoisnod yoiym
0} Joad yjim sbuieaw |ew.oy je pajoadsul Seinpadoid 1S9 | UOIBIILIBA 9 [oAdT] —

uoneisedaid/buiuueld }so] e

(JojuoD 3ybil4 ‘uonebireN
‘aoueping 69 ) pa)sa) buleq swalsAsqgns ||eJoAo Jo uonesado Jadoid e
UOIINO8Xd 3|NPOW JO JBpI) e
SJuBA® Jo Bulouanbag e
(O/] ‘se|npow alemyos Buowe) saoepajul BIEp [RUISIXS PUB [RUISIU| e
:Buimoj|o) By} JO uonedlIaA o1 dxg — Bunse | |euonound —
sydelbeled syuswalinbal pue seseo }sa} ou10ads usamiaq papiroid Ajljiqeases] e
sjood a|geleA ‘s)00|q uoisioap ‘swyiliobie ‘syjed 01607 e
'Sjuswalinbal ||e Jo uonedllaA 1o1dxg — Bunsa | 1eleq —

(9 |9A97) Bunsa] |euonoung/ieaq e

(9 |I9A8T7) uonesllIdA Jusapuadapul



2ouely oseds paun

vSsn i

1dd-K1ayes 10j uSisap sowre\Auenb\ozgo\siuaunredapy:q

pazuoyjne ale sebueyd apoo ||e Jey} ainsse 0] suop uondadsul apod eyaq —

sisAjeue uoledIjIIBA
oY) Aq pejessuab Ajjuspuadapul sueld }so} Buisn pajsa) ale sabueyo aiemyos ||y —

pa)sajun palapIsuod S| alemyos ‘Bunssl € pue ‘z ‘| |oAeT aydseq —
Aydosojiyd uonesiyliaa pajie}aqg e

uoljuanaud 109J8p 0}
9]NQLIIUO0D 0} UONBIIIISA SMO|[e - suoljoadsul Juswdojaaap ul syuedioied Jolepy —

uoI1}09)ap 10840p Uo SI siseydwgy —
uolneziueblio yuswdopAsp ay} yym diysuone|al [eleSIsAPY —
uoneziueblio juswdojpaep wol) ajeiedsg —

ainjonus uoneziuebip e

uoneslIdA pajielaQ



souellfty aseds payiun

1dd-K1a5es 10y uBisap sowre\Kifenb\ozeo\susunedapy:q
ﬂm: ’ uwﬁm

pajsa) Buleq swalsAsgns |jelano Jo uonelado Jadold —

UOIJNOBXS S|NPOW JO JBpIQ) e
SJUaA8 Jo Bulouanbag e
S9oB8}U| [BUl8)XS pue |eualul [je jo Bunise) [euonoun e
Buiyse) jlun 0} Jejiwis - SUOCKIPUOD ‘SJUBWB)L]S ‘SWYIIOB|Y e
SOSe? 1S9) JO uoljelauab ayj ul paJapISuod
S| uolleluswaldwll a1emyos Ing ‘pajsa} sjuswalinbal jje - Bunse) xoq Aelgy —

Buiysa) Jeuonouny/pajie}oqg e

uoneslIdA pajielaq



eouelly ooeds paiun

vsSn

1dd- Koyes 10§ uBisap sour\Anenb\ozco\siutwredapy: g

papn[oul bunsa) uoissalboy —
pappe soleuads |eullou-JJO —

palinbal apoo pabueyd Jo a6eIsA0D [BJO] e

buiddew pue sisAjeue
sjuswalinbal sy} wolj padojaasp ue|d }$8) 8y} JO JusWBdUBYUS SI 8A3IqO e

pazAjeue aie apod pue ubiseq —

uonoadsul syuswadinbas ayy ul uonedionied woly pauleb siybisu| e

1sAjeue yoes 01 anbiun
9Je pasn spoylsw - sabueysd sjuswalinbal jo ab6eian09 1$8) % 00| SI 8ANOSIO e

Buysa) xoq oe|q 10} AJIAjOE [eluBWEPUN] e
sjuswalinbal 0] paddew sesed 1S9 | —

spoyjaw uoijelauab ased }sa] e

uonesyLIsA pajie}aq



eouelyy ooeds poyun

1dd K1ages 105 uSisap saure\Knenby\ozgo\siuauntedapy:q
ﬂ m: : owﬁm

s)InsaJ }s8) 8y} yum uoioadsul ayy o) Indu| —

SOWweU 19S Ble(] e
S}iNsal pajoadxe wWol) SUoneIAS(] e
P2])S8) OUA\ e
PO1S9] SEM JBUA\
palinbal si Jipne JI 10 asnal
10} uonewuojul Juepodwi - S}NSal }S8) JUSWNJOP 0] BSBI 1S8) Yoea 10J USIIUAN —

uonesauab anbojidg e

uolJeOILIBA PajielaQ



oouely aoeds payin

vsn

1dd-K1a5es 1oy uS1sap sowmKienby\ozgo\siuaunredapy:q

payoel} pue pajusWNIop ale Suoljoe |[Bwio —
Pasn 1SIHoay)d —
Jawo)sno ay} Ag paAlem aq ueo - SS9 }soW Joj palinbay —

)sAjeue sjuswalinbal e pue ‘spadxs Ajunwiwod ajnys
10 Joyjne sjuswalinbal 8y} sewiawos ‘Jswoisnd ‘1sAjeue Jsad e Agq papuspy —

sue|d 1s9) uoissalbal
pue ‘uolneoljipuspl olleuads ‘sisAjeue apoo pue ubisap ‘Buioel) sjuswalinbai
WIOJ} S)NsaJ - s|le}ap }S8) JuswnIop 0} Usjium si ue|d 1S8] uUoneolLIB A\ —

suoljoadsul uejd }sa] e

uonesyLIdA pajielaQ



eouely 9oeds payun

vsn

1dd-K1a3es 10 uBisap sawm\Kijenby\pzso\siusunsedapy:g

Pa3o.I} pUB PaIUBWNIOP AJ|BWIO) 8Je Sonss| —

paliAul 8q Aew
Ladxe YSN-uou Jayjo - }sAjeue Jswoisnod e pue jsAjeue 1s8) ay) Aq papusny —

S}|NSaJ }S9) JO MIIADJ JOWIOISN) o
pasn sI 1SIj}o8y9 [ewlo4 —
ueld }s8} 8y} JO uoloe)SlIeS pue S1YBISIOA0 UOWIWOD UO S| SN0 —

suonoadsul Jawo)snd 810jaq SUOISSIWO J0 SJYDBISISA0 108)9p 0} papusiu| e
1SAjeue Joad e Aq pamainal aie sased 1s9) ||V —

S}|NSa.J }S9) JO MOIADI 199 e

UoNEDIIBA Pa]ie}aq



souelfy aoeds parupn

vSsn

1dd-Kayes 103 uSisap soum\KEnb\ozgg\suauEdapyd

€€ 9ded

Ajlunwwio9 |eaiuyods) pue
Jawo1sNo Aq pemainal Ajjewloy synsal pue ‘jeaoidde 10} Ajlunwiwo9 |eoluyods)
‘Jawolsnd 0} pajussaid Ajjlewloy sainpadoid pue sueid }s8) oouewsopad / oA —

uonesedald/buiuue|d }3sa] e

julodyealq wa)sAs pajelbojul o] —
julodyeaiq a1emyos 0] —
saln|ie} Ajjigeqold moT —

ssals olydoliseled Jo swaixy, e

104J8 19SN pue JUBWUOIIAUS
‘alempJey 0} anp saljewoue pue sain|ie} ,pejoadxs o 9|qeuosesy, e

suoljelado |eulwou-JO —

oouewlopad wa)shs AjIoA pue sasuodsal Wa)SAS ||BISA0 [e8A8) O) paubisaq —
(2 19A97) Bunysa] aouewlopad e

s g Rl il et Lk e L e
(1 |[9A97) uoijesllIdA Jusapuadapul



oouely eoeds poyiun

vsn

1dd-K3ages 103 uisap sowe\Kienb\ozgo\siuaunRdap) g

ssaljs olydosiseleo 1o swalxg —

10JJ9 Jasn JO ‘JUSWUOIIAUS
‘dlempiey 0} anp saln|ie) pajoadxa J0 d|qeuoseal - suoijelado [euiwou-yo —

Swa)sAs soluoine ay) Jo souewlopad
||IBJBAO 8Y) U0 sebueyd aiemyos 21j10ads JO S}08)Jo 8] 81eN|eAs 0) pa)ds|es —

s}sa} Ajljiqede) o

S)sa) uoissalbal oisse|) — ,

Sapouw Joge pue |eoanlo ybiyy jewsou 3se| —
s)s9} AJibajul walsAg e

1asn ay)
0} 10 douew.iopad uo 10934)9 9|qISIA B dARY }SNW - Pa)sa} ale sabueys [|e JON e

aouew.iopad walsAs |jesdA0 AJIBA 03 SI 8AI3D3IO e
jusawdojanaq Jo jJuapuadapul Ajje}0] e

Buiysa) xoq yoe|q A|jejol e |

(2 19A87) uoneslIdp\ 9ouew.IoLIdd



eouelyy ooeds payun

vsn

1dd-£1a5es 10y uSisop sawm\Aienby\gzgo\siusuniedapy:q

|0Jju09 uoljeinbiyuod Japun paoed siueyd }1se ] —

MBIABI SIY} WOJ) YOBqpas) Uo paseq pappe aq Aew S}jsa| e
Ajlunwwod |ea1uyos) ajinys ay} Aq pue Jawoisnd ay) Aq pemainal st ueid )1sa] —
ueld }s9} e ul pajuawnoop Ajjewloy} ale sebueyd pajos|es —

palapisuod buleq sabueyd ayy ojul ybisul Jus||9oxa
9ABY 810Jo19y} pue sjsAjeue sjuswalinbal os|e ale S19)s8) 9ouBWIONSd —
papnjoul 8q [|IMm Sabueyd yoiym uo uoisioap dnoic) e
abueyd a1emyjos yoes s} J0uU JO }$8) 0} SUOlepusWWO9al Jussald sisAjeuy e
Bunesw ySN |eulaju| e
wes} 1s8) 8y} Aq pjay sbunssw Buluued 1s8) jlewlio4 —

Buiuueld 3so] e

uoijesljLia\ 9ouew.aoad



oouelty aoeds payin

vsn 5

1dd-Kia5es 10 uBisap soweyKnenb\ozgo\susuntedapy:q

Ajunwwod [eaiuyds) 8|1INYs a8y} YIm play Sl malAal 1S8) aouewlopuad [ewio4 —
uole|dwod 0} Ajjew.o) payoel] ale senss| —

AJlunwiwod |eaiuyos) ajnys
9y} YlIM pue Jawolsnd 8y} Yjim ased }sa) Yyoes 10 pjay ale SMaIAaI [edIuyda | —

Jawo)snd 8y} 0} pataAljap aie sabeyoed malnal 1s9] aouewlopad [ewio] —
swyjioble aouepinb pue uonebiAeu AjLISA 0] paullIEXa Bjep |[edlswnN —
9Jemyjos ayj buisn souewuopad a3nys ajelisn||l 0} pajelausb sjoid pazijenadg —

sisAjeue s)|nsa1})sa] e

uonesljLId A 92Uew.iol9d



eouelyly ooeds pariun

vsn

1dd-Kya5es 10y uBisap sawm\Kifenb\ozgo\siuounredapy:q

SNdD 9|di|nw J0 uoneziuoiyduAs Bululejuie e

uonendwod
Atessadau Jo uons|dwod a8y 0} uonejal ul ajyoid Q] 8y} JO SoUBWIOLS e

91Nn}08}IydJe alem)yos walsAs ayj Jo aouewlopad
9|gejdaode panuuod a8y} S)eljSuUoWap 0} PaIo|ie) 8l SJUBSWINSES|N —

slayjo Auew osje jnqg ssuewlopsad NdD pPuUB O/| @pNjoUl SJUSWSINSEI|N —
X0q Xoe|g —

sapouw Joge pue saseyd 1ybijj (821D J0) uny 8ie S)se | —

Sjuswainseaw Buiwi pue Buiysa) uoissalbal uo si siseydwg —

9ouew.opad a1em)og WalSAS e

uoljesllid A aduew.opiad



2ouely ooeds paun

vsn

1dd-K3a3es 10y uSisop sawm\Kiienb\gzeo\siusunredapy:g

Ajunwiwos aiINys a8y} YlIM MaIASI [BDIUYOD | e
Jodal }sa) |ewlio e

S
9ouewlopad uoneoldde se malAal JO |9AS] swes ay] alinbal s)nsal ased }s9| —

s)sAjeue Jaad Ag pamairal ale ‘Jouiw Ajjewlou ‘sabueyo dnjes aseos jsa| —

Alessaoau sawiowos sI Buiuny Jouiw - pus Juol)
8y} Je uonoadsul Joj paau sy} Buionpal ‘wa)sAs A19As UO pasnal ale sesed 1s9| —

Buijse) aouewuopod Woa)SAS 10} SMAIADY e

uol}esl}lid A @ouew.oLad



aouelfyy aoeds paun

vSsn

1dd K13es 10 uSisop sawme\Kienb\gzgo\siuaunedapy:q

JUIUWIAINSBITA] AjIen()



aouelfy ooeds popiun

vVSsn =

1dd K1a3es 103 uBisap sowe\Knifenby\ozgo\siuaunedap):q

(Atanljap |ewuoy je uasaud [|3S) ¢,SSiW ss800.d IO pIp S1ole Auew moH —
ajey 10413 }onpoid e

¢Aidnijep
|EW.I0} 810J8Q PUNO} 8J8M 1N UOISIBA MaU 8y} Ul Juasald alam Si0o4ld Auew MOH —

9)ey J01ig SS9201d e

¢,UOISIBA MaUu 8y} 0jul pajuswa|dul
Buleq a10joq pajeulwi|d® pue puno} aJom apewl SIolia [|e Jo uadiad Jeypy —

uoljoalaqg Apieg e

uoljejaidiaju| pue sIOLI}BN



2ouelYy oaeds pazius)

vSsn

1dd-K195es 103 uBisap soume\Kjienby\gzgo\siuounedapy ;g

"WB1SAS |Ing
Apealje ue uo aiam Jl JI Y B g pPINOM YdIym Jolid ue si Jodlg Jolepy piing-aud

SS920.d UOIJEDIIISA JBpUIY JOU Op P|INg 810J8q POAOWAI SI0MT —
X1} 0} SS9| }S09 Allea punoj slosg —

sabejueApe |eI1aASS sey uol}oa)ag Aj4eg e

S¥A PIIeA + siouig Jole pjing-a.id Jo #
9, uonoajaq Ae =

00} X «S4o.i3 Jofey pling-aid Jo #

uolij}oalaqg Ajae3



aouely eaeds payun

vsn

P d3ed

1dd-K1a3es 10j uBisap sawe\Anenby\gzgo\siuaunedapy:q

ASVIT3Y JHVML40S 1HOITd AdVINIEd

Q
ey Bade. b e TR S TEbL e B et s aeRe it 8
(=) o N [\ (3] N [\S] 3] —— *.2] o] (o] ~ (= > (—4 =] = < <
e g o oS R W o moBb e s W B pae 50 )
T 0l
TH¢
T 0€
T oY
4
IO IV—E— T 0§
jusiiny —e— + 09
T 04
T 08
T 06
- 001

S71X'18089¢2I0

-3.J pPuUnoj SJI0.LIF PIJIISu] [BI0], JO 9,

uoi1}o93ag Ajie3



2ouelffty eoeds payiun

vsn

1dd-Kya3es 103 uSisap soure\Kufenb\ozeo\siusunredopy: g

Y01} s10)8q
punoj alem Ing aiemyos Jyblj} 8y} Ul Spew a1am SIoLId Auell Moy JO aINses|\ —

"UOISSIW 3[}INYS B Ul 3Sh 310}3q
alemyos 3ybis ayj jo Ajenb ayy Jo uonesipul ue saAIb ajey 10417 SS8201d Y] e

10 1eus 40 1Bl B Joj YIS Isdlj Y} 0} painsesw swalsAs |0 Bulurewsal ||y —

1O 0} painsesw 8|0 pue D0 —

Jybil4 103 PaNIRILD ISy SI WIAYSAS Jey) swy ayj pue
wd)sAs jjinq e jo jed sawodaq apod 9y} awi} ay} Uaamjaq a|2Ad Juswdo|daaap
9y} Burinp paiaAo9sIp sy JO JI9quinu 9y} SaINSeal ajey J04ig SS920Id e

SOOT1SH pabueyg/maN
djey J10.17 SS9920.1d =

91949 jJuawdojanaq BurLInp sYQ pIjeA JO #

a)ey J10.ug SS9204d



eouely aseds payun

vVSn L

ASVIT3d JHVMLA0S LHOITd AYVINIR

1dd-Kiages 10y uisap sawe\Kienby\ozgo\siuaunedap:q

S$1X'28089210

T52I0
Tv<ClO
1¢CIO
TIZI0
10210
TA/d8I10
T8I0
14810
[0IO

TV8IO
TILIO
TL0IO
T90I0
15010
11010
T€0I0

AATd9UO0
197210
TC0I0

VISI/SUA 5599014

SO01S pabueyos/mau uo paseg
ddS 1Sdld Ol aing

ajey 10.113 SS9204d



ouely eveds pariu
1dd-K1a5es 10 uBisap sawm\Kienbygzgo\siuaunredapy:q

vsn 4

'Sy 1onpoud |1e snid
|D-1s0d palnuspl sy sse00.d ||le sepnjoul ajey 10415 }oNpold pases|ey ay| —
‘pa3ndwiod os|e S| )8y 40415 }oNpPOo.id Pasea|ay ay)
SB UMOU) 3jey 10413 }ONpOo.id 8y} JO uoljelieA e ‘|D Je 1awolsnd 3y} 0} ases|al
19)ye atemyjos by ayj Jo Ajjenb ayj jo uoiesipul ue apiaoid 0} Jopio u| e

"JyB1]} 3S41) S} 10) POIJIMAD pUE JBWOISND 3Y} 0} pasea|das udaq
sey }I Jaye atemyjos Jybily ayj jo Ayjenb ayj saunseaw ajey 10117 }oNpoid 9yl e

SO0OT1SHM pabueyy/men
9jey 10413 }1onpolid =

uopa]dwo) 3sod syQ PIIeA JO #

ajey Jouig }onpoud



eouelty aaeds poyius

1dd-Kioges 10§ uSisop sawme\Kienb\ozgo\siuounredap:d
m : E vwwn—
A i w

SIX'D9E0MS

W3LSAS JHVMLJ0S SOINOIAV AYVINIYd

O
N
(o2}
o0)
|
I

9210
T G210
T ¥2IO
T €210
T 2210
T L2IO
T 0210
T 4/a810
T 0LI0
T L01O
T 9010
T S010
T ¥010
T €010
T 2010

1010

-4

Q071SHM/sda onpo.d

SO07S pabueys/mau uo paseg
(M¥S 1S¥I4-1S0d)
J1VH HO¥¥3I 19NA0dd

ajey Joiig }onpoid MSH



eoueilfty ooeds pajun

vsn -

1dd-K1ages 10y uBisap sowe\Kuenbyozeo\siuounredap:q

9sn ul s|00} sisAjeue pajewolne pajiwi] e
sulblew souewlopad pajoipald JO N0 JO SHWI| JO N0 USYM SUONO. 08i11q —
sjeubis jusnbaujul pue suolba. souewlouad pajoadxs uiyum Ajjessush ejeq —

saseajal widj-1eau Y}IM swalsAs
3y} Jo pue wa)sAs pasesjal yoes jo Ajjenb ayj jo Jueziuboo ate pue ‘usyo
alow jou Ji ‘Apjaam-iq jses| Je soujaw [9A3] Joafoid Aoy ay} saas Juswabeuepy e

swa)sAs Joud 0) paltedwod 8jel UojO8)epP OIS Ul BWI} JOAO SSa1bold —
S|eAJ9)UI ©2UBPILUOD Ul BOUBLIBA —
s|enjoe 0} suonoipald jo uosiedwo) —

sisAjeue jo sadA} ajdwexg e

ejeq Jo asn pue sisAjeuy



oouelfty eoeds paun

vsn ¥

(sAeq Jepusjed) |9 0} aAne|aY B

1dd-K1a5es 103 uBisap sawm\Kyenb\ozeo\siuaunedapy: g

STIX'89ZNLAYA

0 06~ 001L- 0SL- 00¢- 0G6¢- 00¢- 0G¢e- 00~
l 1 ! { “ ' 1 | —a ()

H
lonisodsIq YA 9ITIO JO #

UIIAl [EAISIU JUOD %G6 —+— T S¢
XB|\ [eAIB)U| JUOD %G6 ——

(26/1€/€ 40 SV) [BNOY —m—

L¥°92 e sio.1i3 Jofepy 29 pue pual] ssa20.d Y9ZIO-aAsIO Buisn

swl] snsiaA suonisodsig ¥a 99210

wa)sAg e UIYJIA dwil] JBAQ u0I139939( Jo.alig ajdweg



aouellfyy aoeds payun

1dd-Kayes 10y uBisop sowe\Kifenb\ozgo\siuaunedapy:q
%m: { UMNL

SIXLOIO
sAeq Jepuaje) - (]D) asea|ay 03 aAne|ay awi |
oovi 00c}) 000} 008 009 00y 002 0 00¢- 00%-
“ “ | } " “ " _ “ 0L
0210 :
asio 5210 - G2 o
o)
=
T
o)
2
2.
o ®
® m
S 5
&<
e
o
1-
o
Bt €2lo w..
68/9 10 - 810 —%— =
06/9 10 - 0210 —v— '
16/5 1D - 1210 —o—

¢6/910 -22lo—o—
E6/L19 = €Clo—T—

Y6/L 10 - $ZI0 —— 86/LE/Z) JO SY | .. |
G6/0L 1D -S2I0—e—

96/2 10 - 9210 —X— JINIL SNSY3IA
e NOILD313d AT¥VI JLISOdINOD

W3LSAS JHVML40S SOINOIAV AdVINIb

Sswa)sAg sso0uoy awi] J9AQ uoiddlag 10443 ajdwes



souely soeds poun

SN o

1dd-K1a3es 10j uSisap sawe\Kifenby\ozgg\siuountedapy:q

1 4810 | 3avyodnodo- Q3NNV1d NOISSIW IT1LLNHS .

| [ asio SINIWIONVHN3I L¥08Y - NMOT4 NOISSIN ITLLNHS _

hzms_mmoz_izo_zw_mao D
_ _ _ _ 2810 SINIWIAOHDWI WILSAS - FHYVML40S d4dvO0dNO

AllI118YdYO LNOTIvVE - AN3IO31
! e I R B 8810|  $39NVHO ALIHVS 1-1S 1SOd -

V810 SIONVHO ALIJVS 115-1S0d -
2210 UNVINIO -
I 1010 SdWNA LNV113d0¥d IONVHNI -
JONVY LSIL N¥ILSIAM -

1NOMO3IHO ANNOYO AIONVHNI -

____ _ 9010 1OTIdOLNY 840 TVLINIWIYIIXT -

SINIW3IONVHNI
M3YO -

e 5010

S3ILIN1gVdVvO
1S34INVINIYH AVOTAVd -

b= 010

NOIS3IA3y TLND
£010 INIONI NIVW -

av130vds -
_ _ _ ¢0l10 SNOAZ3IANIY -

8-S1S HONOYHL L-S1S L1010 'dvO 0Isva |

T T I T T T T T T T T 1

c661 1661 0661 6861 8861 1861 9861 G861 861 €861 2861 1861

S3ITNA3IHIS ISVITIY FHVML40S
e e, —————— —— _—— ——— — ——  _ __ .,




ouelfty aoeds poyiun

1dd K1ages 10y uBisop sowm\Anpenb\gzeo\siuaunredapy:d

IS 93eq

i 8210 150083y OILVYWNOLNY -
NOILVWOLNY ONIANVT LH08VY LSVOD LSVv3 -

G3aINNV1d NOISSIW 3T1LLNHS i

58
o _ _ 25t 140ddNS 13374 d3XIN SdO ONIYMLS-€ - NMOTI NOISSIW ITLLINHS _

LNIWIHONI TYNOILYHIdO _H_

JHVYML40S ddVvOdNO
_ _ __ _ _ 89210 Sd9 ONIYLS-L -
AN3I O3
_ _ _ _ 9210 SINIWIONVHNI JONVWHO4YId -
37dN0O3A ONO / WS -
___ _ _ 7 | =l S1¥08Y AONIONILNOD OLNY INIONI-E -
LT ¥Z10 SIONVHO dva LIgYO-NO -
ONINOOA HIW -
_ _ _ _ _ €2l0o SIONVHO LIgH¥O-NO -
| ] ¢clo SLNIW3IONVHN3I Lyoay -
1210 I LIGY0 MIN HO4 SIONVHO MAH -
: _ []]] | S1¥08Y AONIONILNOD OLNY INIONI-} -
¥3ONINDIS 1¥0dy A3IN9ISIA-IY -
_ _ _ __ 0zZl0 AON3QISIY-00 30D VL -
S31IS ONIANYT A3ANILX3T -
:WON oo.ow mm_m_‘ wm.m_. h.mm—. wm.mr mm.ar v_mmw m.mmv N.mm_, v.mmv o.mm_. .mmmr .wwm—. nw.m_‘

S3TNA3IHIOS ASVITIY JUYVMLH0S

D —— = T = e e e



