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Execution Environment Service (EES)

FUNCTIONAL DESCRIPTION The EES is a pluggable, configurable authorisation
service similar to the Site Central Authorisation Service (SCAS).  The role of
the EES is to ensure that an appropriate site specific execution environment is
procured based on the site agnostic obligations and attributes it receives as
input in the form of SAML2 XACML2 requests. It runs as a standalone service,
responding to requests from a Policy Enforcement Point (PEP) which have been
augmented with information from a Policy Decision Point (PDP).

From the outside, the EES can be viewed as an obligation transformer; for
example it can be used to transform a site agnostic obligation for a local
account mapping to a site specific obligation for on demand virtual machine
deployment.

To integrate the EES with an existing Argus installation, a separate component
called the EES Obligation Handler should be configured in the PEP daemon. For
more details regarding integration in Argus, please see the documentation for
this component.  The EES itself ships with a pre configured transformer plug in
which extracts PDP data from the SAML2 XACML2 environment attributes. This
plug in is not required when PDP data is not transmitted to the EES.

DAEMONS RUNNING ${prefix}/sbin/ees

INIT SCRIPTS AND OPTIONS (start|stop|restart|reload|status) ${prefix}/etc/ees

CONFIGURATION FILES WITH EXAMPLE OR TEMPLATE The EES is designed to be highly
customizable.  Its configuration model allows policies to be expressed as state
machines in the Policy Description Language (PDL), whose branches end in
pre configured plug in instances.  A small example as well as an ees.conf
manpage is provided.

${prefix}/etc/ees.conf

LOGFILE LOCATIONS (AND MANAGEMENT) AND OTHER USEFUL AUDIT INFORMATION Syslog
available: yes No custom log file configurable yet

OPEN PORTS 6217

POSSIBLE UNIT TEST OF THE SERVICE A high level test script (test_ees.sh) is
available.

WHERE IS SERVICE STATE HELD The EES uses plug ins to connect to various other
middleware.  The configuration file for the EES defines the plug ins used, as
well as any dependant configuration files such as
/etc/grid security/gridmapfile and gridmapdir.

An integral part of the EES is the Attribute and Obligations Store (AOS), which
is a component that allows plug ins to query the (transient) SAML2 XACML2 data
received.  This object store is exposed through a simple API.  This data is
logged, but the intermediate state is not saved.

CRON JOBS None.

SECURITY INFORMATION The EES should run firewalled from the rest of the
network, only allowing the Argus PEPd access.

ACCESS CONTROL MECHANISM DESCRIPTION (AUTHENTICATION & AUTHORIZATION) Mandated
by plug in and network configuration.

HOW TO BLOCK / BAN A USER Through Argus.

NETWORK USAGE Exposes a SOAP service that transforms SAML2 XACML2 requests.

FIREWALL CONFIGURATION The EES currently has no support for TLS connections.
System administrators should configure the EES host to only allow access to the
EES from the PEPd host.

SECURITY RECOMMENDATIONS

SECURITY INCOMPATIBILITIES

LIST OF EXTERNAL PACKAGES SAML2 XACML2 C LIB
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OTHER SECURITY RELEVANT COMMENTS

UTILITY SCRIPTS

LOCATION OF REFERENCE INFORMATION FOR USERS Argus documentation

LOCATION OF REFERENCE INFORMATION FOR ADMINISTRATORS
https://www.nikhef.nl/pub/projects/grid/gridwiki/index.php/EES



EES(1) Execution Environment Service EES(1)

NAME
ees ! An XACML webservice to create execution environments

SYNOPSIS
ees [configfile]

DESCRIPTION
ees runs the EES in the background unless debug mode was selected at compile time.

COMMAND!LINE OPTIONS
configfile

Will run the EES with the specified config.
SEE ALSO

ees.conf (5)

AUTHORS
ees was written by Aram Verstegen <aramv@nikhef.nl>, with help from Oscar Koeroo <oko-
eroo@nikhef.nl> and Mischa Salle <msalle@nikhef.nl>.
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EES.CONF(5) Execution Environment Service EES.CONF(5)

NAME
ees.conf ! ees(1) configuration file

OVERVIEW
The ees configuration file language allows you to create logical trees of execution for EES configured plug-
ins.

EXAMPLES
plugin_1 = "ees_plugin1.mod"

"argv[1]"
"argv[2]"

plugin_2 = "ees_plugin2.mod"

plugin_3 = "ees_plugin3.mod"

# Will execute plugin 1, 2 and 3 if each previous plugin run was successful policy_1:
plugin_1 -> plugin_2
plugin_2 -> plugin_3

# Only runs plugin 2 if plugin 1 was successful policy_2:
plugin_1 -> plugin_2
plugin_3

# Try plugin 2 after plugin 1, if plugin 2 fails, run plugin 3 and try plugin 2 again policy_3:
plugin_1 -> plugin_2 | plugin_3
plugin_3 -> plugin_2

SEE ALSO
ees(1)

Mar 2011 1
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! (TKVNW#ONNK\#QRPFIOMPQKR#\QPTZ#LKI#F[OGUNF?

" 5KMON #&FJKVIMF#.OROXFGFRP #(_JPFGJ #i5&.(jZ #FQPTFI #YQO #WQIFMP #2$3# QRYKMOPQKR#KI#

PTIKVXT#JMIQUPQRX

" <QIPVON#.OMTQRF#iLIOGF\KIbj

9.?.&6185203/!/207

AFLKIF#PTF#))(#QJ#MONNFWZ#\F#OJJVGF#PTOP?

! 2NN#OPPIQHVPFJ#JFRP#PK#PTF#))(#OIF#YFIQLQFW#ORW#OVPTFRPQM"#

0TQJ#JTKVNW#HF#TORWNFW#H_#FQPTFI#PTF#$,$#KI#H_#PTF#$)$W"#3L#PTQJ#OJJVGUPQKR#WKFJ#RKP#TKNWZ#

QP#\KVNW#HF#UKJJQHNF#PK#WK#OWWQPQKRON#UIKMFJJQRX#H_#OWWQRX#O#YFIQLQMOPQKR#UNVXBQR#GKWVNF#PK#

PTF#))("#3R#PTOP#MOJFZ#OPPIQHVPFJ#GVJP#HF#UIKMFJJFW#H_#PTQJ#UNVXBQRZ#\TQMT#GVJP#YFIQL_#ORW#

OVPTFRPQMOPF#ONN#QRMKGQRX#OPPIQHVPFJ#HFLKIF#KPTFI#UNVXBQRJ#IVR"#2WWQRX#JVMT#O#GKWVNF#QJ#RKP#

UIFLFIIFW#\TFR#PTF#))(#QJ#UOIP#KL#O#LVNN#2VPT`B6a"

! AKPT#iVJFIj#MIFWFRPQONJ#ORW#PTF#POJb#WFJMIQUPQKR#TOYF#UOJJFW#PTF#JQPFkJ#FLLFMPQYF#UKNQM_"

/K # OWWQPQKRON # UKNQM_ # QRLKIGOPQKR #GVJP # HF # MKRPOQRFW # QR # PTF #))(Z # OJ # PTQJ #\KVNW # FQPTFI#

WVUNQMOPF#QRLKIGOPQKR#\QPT#PTF#IQJb#KL#QRMKRJQJPFRM_Z#KI#XQYF#O#JQPF#GVNPQUNF#MKRPIKN#UKQRPJ"#

0TF#))(#GO_#KL#MKVIJF#HF#QRMOUOHNF#KL#UIKMVIQRX#PTF#MKIIFMP#FRYQIKRGFRPZ#OP#\TQMT#UKQRP#O#

A*)&::-(5,]-0#WFMQJQKR#JTONN#HF#IFPVIRFW"

0TF#MVIIFRP#WFJQXR#KL#PTF#2VPT`B6a#ONIFOW_#FRJVIFJ#PTQJ#UIFMKRWQPQKR#QJ#GFP"

)1))B333#3/6('B&3B+++88; E#.FGHFIJ#KL#)1))B333#MKNNOHKIOPQKR ,&260# 8#S#!D



6VIPTFIGKIFZ#\F#IFMKXRQ]F#PTF#LKNNK\QRX#OWWQPQKRON#IF^VQIFGFRPJ?

! 2R#KUPQKRON#NQJP#KL#lJVUUKIPFW#KHNQXOPQKRJk#H_#PTF#FRLKIMQRX#$)$#MOR#HF#UOJJFW#PK#PTF#))(#

QR#PTF#FRYQIKRGFRP#KL#PTF#GFJJOXF"#aTFR#UIFJFRPZ#QP#QJ#VJFW#H_#PTF#))(#ORW#QPJ#GKWVNFJ#PK#

GObF#JVIF#OR#FRYQIKRGFRP##MKGUOPQHNF#\QPT#PTF#POIXFP#POJb#QJ#MIFOPFW"#3P#QJ#ONJK#VJFW#PK#B#QR#

FLLFMP#B#lRFXKPQOPFk#PTF#NQJP#KL#JVUUKIPFW#KHNQXOPQKRJZ#JK#PTOP#lGKIF#OWYORMFWk#$)$#MNQFRPJ#

MOR#HF#JFIYFW#H_#KNWFIBYFIJQKR#))(kJ#ORW#YQMF#YFIJO"

3L#RK#JVMT#NQJP#QJ#UIKYQWFW#PTF#))(#\QNN#LVRMPQKRZ#HVP#GO_#IFPVIR#KHNQXOPQKRJ#QR#O#LKIGOP#PTOP#

MORRKP#HF#UIKMFJJFW#H_#PTF#$)$Z#FYFR#PTKVXT#KHNQXOPQKRJ#IFUIFJFRPQRX#PTF#JOGF#JFGORPQM#

GFORQRX#QR#O#WQLLFIFRP#LKIGOP#MKVNW#TOYF#HFFR#IFPVIRFW#KPTFI\QJF"

! (KGF#GKWVNFJ#\QNN#IF^VQIF#PTOP#JUFMQLQM#NKXQMON#JTOIF#JFNFMPQKR#TOJ#HFFR#WKRF#HFLKIFTORW#

H_#PTF#$,$Z#HOJFW#KR#PTF#QRLKIGOPQKR#OYOQNOHNF#FNJF\TFIF#QR#PTF#2VPT`#6aZ#Q"F"#QR#PTF#$2$"#

0TF#FLLFMPQYF#UKNQM_#KR#PTF#NKXQMON#JTOIF#JTKVNW#HF#WFMQWFW#HFLKIF#PTF#))(#QJ#QRYKbFW"#3L#

PTQJ # QJ #RKP # PTF #MOJFZ # PTF #))(#\QNN #RFFW # PK #VJF # JUFMQLQM #OPPIQHVPFJ # PK #WFMQWF" #0TF # NOPPFI#

HFTOYQKVI#QJ#VNPQGOPFN_#RKP#O#POJb#LKI#PTF#))("

9.A.&627!5203/!/207

0TF#))(#IFPVIRJ#O#(2.5+BC2-.5+#iJFF#(FMPQKR##+"8j#IFJUKRJF#GFJJOXF#PTOP#QRMNVWFJ

! 2#E=CFDF?B"#0TF#WFMQJQKR#\QNN#HF#&--*?%QL#OR#F[FMVPQKR#FRYQIKRGFRP#\OJ#UIKMVIFW#\QPTKVP#

QRMQWFRP"#0TF#WFMQJQKR#\QNN#HF#A*)&::-(5,]-0# QR#MOJF#PTF#IF^VFJPFW#FRYQIKRGFRP#MKVNW#RKP#

HF#UIKMVIFW"#0TF#WFMQJQKR#\QNN#HF#U0+<# QR#MOJF#PTF#VJFI#QJ#F[UNQMQPN_#HORRFW#H_#PTF#JQPFmJ #

FLLFMPQYF#UKNQM_"#aTFR#KUFIOPQRX#OJ#UOIP#KL#2IXVJZ#PTF#))(#JTKVNW#RFYFI#IFOMT#O#WFMQJQKR#KL#

U0+<"#

! 2#<FDG!?@!?;<FH:GF?BD"#3P#QJ#VU#PK#PTF#IFMFQYQRX#$)$#PK#FQPTFI#FRLKIMF#PTFJF#KHNQXOPQKRJ#QR#OR#

OUUIKUIQOPF # \O_ # KI # PK # FLLFMPQYFN_ # WFR_ # OMMFJJ # iJQRMF # QP # MORRKP # FRLKIMF # O # IF^VQIFW#

KHNQXOPQKRj"

9.B.&52::40/5<!/20&612!252>7

0TF #))( # QJ # O # JFIYQMF #UIKMFJJQRX #(2.5+BC2-.5+ #GFJJOXFJ # PTOP # MKGUN_ #\QPT # PTF #(2.5+B

C2-.5+#UIKLQNF#OJ#WFLQRFW#QR#PTF#D&MC%9"N%%:7*8(-0%*8%O&PMC%fY%$g"#

0TF#UNVXBQRJ#\QPTQR#PTF#))(#JTKVNW#HF#OHNF#PK#IFMFQYF#KHNQXOPQKRJ#PTOP#OIF#MKGGVRQMOPFW#PK#PTF#

$)$#H_#PTF#$,$"#0TF#$)$#\QNN#JFRW#O#IF^VFJP#GFJJOXF#PK#PTF#))(#ORW#PTF#))(#MKGGVRQMOPFJ#HOMb#

O # IFJUKRJF #GFJJOXF" #%RLKIPVROPFN_Z # JQRMF # PTF #C2-.5 # JPORWOIW # WKFJ # RKP # JVUUKIP # F[UIFJJQRX#

'HNQXOPQKRJ# QR#O#IF^VFJP#GFJJOXFZ #\F#UIKUKJF# PK#IFMIFOPF#PTF#IFMFQYFW#'HNQXOPQKRJ# QR#O#IF^VFJP #

GFJJOXF#H_#VJQRX#JUFMQLQM#OPPIQHVPF#LQFNWJ#QR#PTF#)RYQIKRGFRP#MKRPF[P"#0K#WQJMFIR#PTFJF#OPPIQHVPFJ#

LIKG#PTF#IFON#)RYQIKRGFRP#OPPIQHVPFJ#PTF#KIQXQRON#'HNQXOPQKR#OPPIQHVPFJ#MOR#HF#UIFLQ[FW#\QPT#O#VRQ^VF#

QWFRPQLQFI#\TFR#OWWFW#PK#PTF#)RYQIKRGFRP#MKRPF[P"

0TF#))(#QPJFNL#QJ#OXRKJPQM#OHKVP#MKGGVRQMOPFW#OPPIQHVPFJ"#3P#\QNN#UIKMFJJ#YONQW#(2.5+BC2-.5+#

GFJJOXFJ#ORW#GObF#PTF#OPPIQHVPFJ#PTF_#MKRPOQR#OYOQNOHNF#PK#QGUNFGFRPOPQKRBJUFMQLQM#UNVXBQRJ"

-NQFRPJ #04)07+,-# PK # PTF # ))( # JFIYQMF # TKJP # \QNN # MKGGVRQMOPF # \QPT # PTF # ))( # VJQRX # GVPVONN_#

OVPTFRPQMOPFW#JFMVIF#MTORRFNJ"

9.H.&61/I/>8;8&786<1<!/20

0TF#JFIYQMF#\QNN#JVUUKIP#UIQYQNFXF#JFUOIOPQKRZ#F"X"#H_#IVRRQRX#PTF#RFP\KIb#MKGGVRQMOPQKR#ORW#PTF#

UIKMFJJQRX#KL#PTF#MKRLQXVIOPQKR#LQNFJ#QR#O#RKRBUIQYQNFXFW#MKRPF[PZ#\TQNF#F[FMVPQRX#KRN_#O#JFNFMPFW#JFP #

KL#UNVXQRJ#\QPT#FNFYOPFW#UIQYQNFXFJ"#)NFYOPFW#UIQYQNFXFJ#MOR#IORXF#LIKG#O#WFWQMOPFW#KI#JUFMQONN_#

OJJQXRFW#XIKVU#ORWSKI#OMMKVRP#PK#OWGQRQJPIOPQYF#iQ"F"#IKKPj#UIQYQNFXFJ#\TQMT#\QNN#HF#WIKUUFW#WVIQRX#

RKIGON#KUFIOPQKRJ"

0TFIF#OIF#VJF#MOJFJ#PTOP#IF^VQIF#O#JUFMQLQM#J_JPFG#XIKVU#KI#OMMKVRP#PK#HF#FRLKIMFW#HFLKIF#PTF#))(#QJ #

OHNF#PK#UFILKIG#PTF#IF^VFJPFW#POJb"#6KI#F[OGUNF#.OVQ#IF^VQIFJ#O#JUFMQLQM#XIKVU#PK#HF#OJJKMQOPFW#

\QPT#PTF#UIKMFJJ#HFLKIF#ONNK\QRX#OMMFJJ#PK#PTF#.OVQ#2$3"#=K\FYFI#QP#GQXTP#HF#VRWFJQIOHNF#PK#IVR#

)1))B333#3/6('B&3B+++88; E#.FGHFIJ#KL#)1))B333#MKNNOHKIOPQKR ,&260# ;#S#!D



PTF#FRPQIF#JFIYQMF#OJ#O#GFGHFI#KL#PTQJ#XIKVU"#'PTFI#VJF#MOJFJ#OIF#PTF#UKJJQHQNQP_#PK#TQWF#MIFWFRPQONJ#

LKI#F"X"#OR#5,2$#UOJJ\KIW#LQNF#KI#MFIPQLQMOPF#LKI#MNQFRP#OVPTFRPQMOPQKR#PK#5,2$#KI#KPTFI#JFIYQMFZ #

JVMT#OJ#'UFR/FHVNO"

(\QPMTQRX#KL#UIQYQNFXFJ#MOR#HF#OMTQFYFW#VJQRX#PTF#10)0/('HL%ORW#10)0;('HL#J_JPFG#MONNJ#JUFMQLQFW#H_#

$'(3C"#0TFJF#J_JPFG#MONNJ#UIKYQWF#PTF#KUPQKR#PK#J\QPMT#FLLFMPQYF#ORW#IFON#UIQYQNFXF#MKRPF[PJZ#\TQMT#

GFORJ#UIQYQNFXFJ#PTOP#\FIF#QRQPQONN_#WIKUUFW#MOR#HF#IFJPKIFW#\TFR#RFFWFW#OP#O#NOPFI#PQGF"#0K#GObF#

VJF#KL#PTF #10)0/('HL# ORW #10)0;('HL# MONNJ#LKI#UIQYQNFXF#JFUOIOPQKRZ#PTF#))(#RFFWJ#PK#HF#JPOIPFW#\QPT#

FLLFMPQYF#OWGQRQJPIOPQYF#iQ"F"#IKKPj#UIQYQNFXFJ"

%JFI#J\QPMTQRX#J_JPFG#MONNJ#OIF#RKP#\FNNBWFLQRFW#QR#O#GVNPQBPTIFOWFW#FRYQIKRGFRP"#=FRMFZ#QR#PTF#

MKRMVIIFRM_#GKWFN#VJFW#H_#PTF#))(Z#PTQJ#LVRMPQKRONQP_#QJ#KRN_#OYOQNOHNF#\TFR#UNVXQRJ#OIF#F[FMVPFW#

F[MNVJQYFN_#iQ"F"#QR#PTF#!"#$%&'%&%(%)"%*+,-# LVRMPQKRj"#0TQJ#MKVNW#HF#GQPQXOPFW#H_#GObQRX#

VJF#KL#O#.#/0B#KI#.#+1+2BNQbF#\IOUUFI#HQROI_"#(FF#ONJK#(FMPQKR#4"8"+"

=.&38751/6!/20&2@&!G8&887

0TF#IKNF#KL#PTF#))(#QJ#PK#FRJVIF#PTOP#OR#OUUIKUIQOPF#JQPFBJUFMQLQM#F[FMVPQKR#FRYQIKRGFRP#MOR#HF #

UIKMVIFW#PTOP#ONNK\J#OR#ONIFOW_BOVPTKIQ]FW#POJb#PK#HF#F[FMVPFW#KR#O#JQPFBNKMON#IFJKVIMF"#0TF#))(#

MOR#HF#VJFW#PK#UIKYQJQKR#PTFJF#F[FMVPQKR#FRYQIKRGFRPJ#QR#PTF#IKNF#KL#OR#'HNQXOPQKR#=ORWNFIZ#KI#MOR#

OMP#OJ#O#$KNQM_#3RLKIGOPQKR#$KQRP#i$3$j"#3R#6QXVIF #DD!#\F#KVPNQRF#PTF#IKNF#KL#PTF#))(#\QPTQR#O#

P_UQMON#2IXVJ#JFPVU"

6IKG#PTF# lKVPJQWFk# PTF#))(#OUUFOIJ #OJ #OR# lKHNQXOPQKR# PIORJLKIGFIk" # 3P # PObFJ #F[FMVPQKRBOXRKJPQM#

OPPIQHVPFJ#ORW#KHNQXOPQKRJ#ORW#GObFJ#JVIF#PTOP#

! OR#FRYQIKRGFRP#\TQMT#TKRKVIJ#PTF#FLLFMPQYF#UKNQM_#QJ#UIKMVIFWn#

! RF\#KHNQXOPQKRJ # OIF # MIFOPFW # PTOP # FRJVIF # PTF #$)$ #MOR #UIKUFIN_ #GKYF # PTF # POJb # QRPK # PTF#

UIKMVIFW#F[FMVPQKR#FRYQIKRGFRPn

! OR_#OXRKJPQM#KHNQXOPQKRJ#PTOP#TOYF#HFFR#LVNN_#PIORJNOPFW#QRPK#O#JQPFBJUFMQLQM#KHNQXOPQKR#OIF#

IFGKYFWZ#JQRMF#PTF#$)$#TOJ#PK#HF#OHNF#PK#FRLKIMF#ONN#KHNQXOPQKRJ#UIFJFRP"

)1))B333#3/6('B&3B+++88; E#.FGHFIJ#KL#)1))B333#MKNNOHKIOPQKR ,&260# D#S#!D

2FHIA=!">!'?<=!?@!GJ=!..1!FB!8AHIDK!FB!GJ=!C?BG=LG!?@!M0!DCJ=EI<FBH



)[OGUNFJ#KL#PTQJ#UIKMVIFGFRP#GO_#HF?

! UIFUOIQRX#KI#NOVRMTQRX#O#YQIPVON#GOMTQRF#KR#O#\KIbFI#RKWFn

! PTF#OJJQXRGFRP#KL#O#JQPFBNKMON#%RQ[ #>JU# KI#VJFI#ROGF#KVP#KL#O#UKKN#HOJFW#KR#PTF#NQJP#KL#

6:2/J#i6VNN_#:VONQLQFW#2PPIQHVPF#/OGFj#XQYFR#H_#PTF#<'n

! PTF#OJJQXRGFRP#KL#O#JQPFBNKMON#UIQGOI_#%RQ[#WJU#KI#XIKVU#ROGF#HOJFW#KR#PTF#KHNQXOPQKR#PK#

IVR#O#hKH#QR#O#UOIPQMVNOI#NKXQMON#1F,70h

! PTF#OJJQXRGFRP#KL#O#JQPFBNKMON#5,2$#XIKVU#GFGHFIJTQU"

=.-.&52:62080!7&2@&!G8&887

0TF#))(#QJ#MKGUKJFW#KL#PTF#LKNNK\QRX#MKGUKRFRPJZ#JFF#ONJK#6QXVIF#+#ORW#(FMPQKRJ#4"+#PTIKVXT#4"7?

! 0TF#..1!$BG=A@:C=!N.$O!o#MKGUIQJFW#KL#O#JFP#KL#..1!FBG=A@:C=!C?PQ?B=BGD!N.$+DOZ#\TQMT#

MOR#OMMFJJ#PTF#LVRMPQKRONQP_#MKRPOQRFW#\QPTQR#PTF#))6"#6KI#RK\#PTFJF#MKGUKRFRPJ#QRMNVWF#

HQRWQRX#PK#%RQ[#WKGOQRB#KI#=00$i(j#JKMbFPJ"#0TF#)3-J#ONN#VJF#PTF#))6#MKIF#2$3#PK#QRYKbF#

PTF#))(#LVRMPQKRONQP_Z#PIQXXFIQRX#PTF#MIFOPQKR#KL#O#JFUOIOPF#PTIFOW#LKI#FOMT#MONN"

! 0TF #..1 !.L=CIGF?B !2A:P=R?AS ! N..2O ! T# 2 # PTIFOWBJOLF # MKIF # lF[FMVPQKR # LIOGF\KIbk#

F[FMVPQRX#PTF#HVJQRFJJ#NKXQM#KL#PTF#))("#0TQJ#MKRJQJPJ#KL?

" 0TF #8GGAF;IG= !:BE !(;<FH:GF?B !1G?A= ! N8(1O# o # O # MKGGKR # JPKIF # KL # OPPIQHVPFJ # ORW#

KHNQXOPQKRJ#PTOP#QJ#VJFW#H_#PTF#))6#PK#GOQRPOQR#QRPFIRON#JPOPF#HFP\FFR#PTF#TORWNQRX#KL#O#

IF^VFJP#GFJJOXF#ORW#LKIGVNOPQRX#PTF#IFJUKRJF"#

" 0TF#.U:<I:GF?B!0:B:H=A!N.0O!T!2#MKGUKRFRP#PTOP#WIQYFJ#PTF#HVJQRFJJ#NKXQM#\QPTQR#

PTF#))6#HOJFW#KR#O#MKRLQXVIOPQKR#KL#UNVXBQR#GKWVNFJ"#0TF#JFP#KL#IVNFJ#IFJVNPQRX#LIKG#

PTF#MKRLQXVIOPQKR#MKRJPQPVPFJ#O#JQPFBNKMON#GOUUQRX#:*-(5<"#

" 0TF#6<IHFB!0:B:H=A!N60O!T!0TQJ#MKGUKRFRP #\QNN#NKOWZ#IVR#ORW#FYFRPVONN_#VRNKOW#O#

JFP#KL#UNVXBQR#GKWVNFJ#HOJFW#KR#PTF#FLLFMPQYF#UKNQM_#QR#PTF#)YONVOPQKR#.OROXFI#i).j"

" 2#JFP#KL#PTIFOWBJOLF#lQ<IHVFB!P?EI<=DkZ#FOMT#KL#\TQMT#UIKMVIFJ#UOIP#KL#OR#F[FMVPQKR#

FRYQIKRGFRP#ORW#QR#PTF#UIKMFJJ#VUWOPF#PTF#JPOPF#KL#PTF#PTIFOWBNKMON#2'(#\TFR#RFFWFW"

2FHIA=!->!?IG<FB=!?@!GJ=!..1!C?PQ?B=BGD

)1))B333#3/6('B&3B+++88; E#.FGHFIJ#KL#)1))B333#MKNNOHKIOPQKR ,&260# >#S#!D



=.9.&887&/0!81@<58&52:62080!7J&8/57

0TF#))(#MOR #HF # QRYKbFW# QR # JFYFION #WQLLFIFRP #\O_JZ # ONN # IFJVNPQRX # QR # PTF #F[FMVPQKR #KL # PTF #))(#

)[FMVPQKR#6IOGF\KIb#i))6j"#0TF#WQLLFIFRP#\O_J#OIF#QGUNFGFRPFW#VJQRX#NKKJFN_#MKVUNFW#WIQYFIJ#

\TQMT#\QNN#HF#WFJMIQHFW#QR#WFPOQN#QR#(FMPQKR#*"+"#=FIF#\F#hVJP#GFRPQKR#PTFQI#HOJQM#LVRMPQKRONQP_"

! %RFRMI_UPFW#RFP\KIbFW#QRYKMOPQKR

i0%8*70100%)F,)%)F(1%(+6*5,)(*+%(1%*+-<%/10'%(+%,%)7/1)0'%0+6(7*+.0+)Z%8*7%04,.:-0%?F0+ %

&7;/1%(1%'0:-*<0'%*+%,%1(+;-0%F*1)%?F(-0%>+(4%'*.,(+%1*5@0)1%*7%+,.0'%:(:01%?*/-'%+*)%]0 %

,+%*:)(*+"

! /FP\KIbFW#QRYKMOPQKR#KYFI#O#05(S((5#JFMVIF#MTORRFN

BF(1%(1%1(.(-,7%)*%)F0%:706(*/1%(+6*5,)(*+%]/)%/1(+;%BCDEDDC%105/70'%5*++05)(*+1"%BF(1%?(-- %

]0%)F0%:7080770'%(+)078,50%?F0+%/10'%(+%,%./-)(GF*1)%10)/:"

! %RQ[BWKGOQR#JKMbFP#WIQYFI

BF(1%?(--%]0%,%SKDJO%-*5,-%JSP%1*5@0)%)*%?F(5F%)F0%33D%(1%-(1)0+(+;%,+'%,%:007%H)F0%S3S'L %

5,+%](+'"

! /OGFW#$QUF

j07<%1(.(-,7%)*%)F0%>+(4G'*.,(+%1*5@0)Z%]/)%/1(+;%,%+,.0'%:(:0"%BF070%(1%-011%(+8*7.,)(*+ %

,]*/)%)F0%:007Z%]/)%F,1%)F0%,'6,+),;0%*8%]0(+;%-011%:-,)8*7.G1:05(8(5%1(+50%()%]0F,601%,1%, %

70;/-,7%8(-0%,+'%F0+50%5,+%]0%/10'%]<%X,6,"

! ,QIFMP#QRYKMOPQKR#KL#PTF#LIOGF\KIb#PTIKVXT#O#NQHIOI_#MONN#i))6#3RYKMOPQKR#2$3j

BF(1%.0)F*'%70\/(701%,%:7*;7,.%)*%-*,'%)F0%33I%,+'%5,--%1:05(8(5%7*/)(+01%(+1('0%)F0%33I %

5*70%&SJ%)*%(+()(,)0%0405/)(*+"%BF(1%&SJ%(1%'0157(]0'%(+%D05)(*+%="$"

BF(1%.0)F*'%(1%/10'%]<%)F0%*)F07%3JP1%,1%,%k],5@G0+'lZ%]/)%()%(1%+*)%1/::*10'%)*%]0%/10' %

'(705)-<%]<%)F(7'G:,7)<%1*8)?,70"

=.=.&!G8&<!!1/K4!8&<03&2K>/;<!/20&7!218

0TF#2PPIQHVPF#ORW#'HNQXOPQKR#(PKIF#i2'(j#QJ#O#lUVHNQM#JUOMFk#\TFIF#QRLKIGOPQKR#KR#OPPIQHVPFJ#ORW#
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?.9.=.&4*NRLM'O"N*&,')W%+&MDNS%D

0TQJ#\QNN#HF#O#%RQ[BWKGOQR#JKMbFP"#aTFR#VJFW#\QPTQR#PTF#2IXVJ#LIOGF\KIbZ#QP#QJ#NQbFN_#PTOP#PTF#

ROGFW#UQUF#\QNN#HF#VJFW#QRJPFOW#KL#PTQJ#WIQYFIZ#JQRMF#PTF#$)$W#QJ#\IQPPFR#QR#cOYOZ#\TQMT#TOJ#RK#

JVUUKIP#LKI#%RQ[BWKGOQR#JKMbFPJn#ROGFW#UQUFJ#KR#PTF#KPTFI#TORW#HFTOYF#OJ#IFXVNOI#LQNFJ"

aTFR # OYOQNOHNF # PTF # JKMbFP # WIQYFI # JTKVNW # XFP # PTF #DKRS33YPY3U# KUPQKR # H_ # MONNQRX#

$+(.02K0!(i+j #ORW# QRJFIP # PTF # IFJVNPQRX #%3,Z #13,Z #ORW#UIKMFJJ # 3,# QRLKIGOPQKR #OJ #O #(2.5#

OPPIQHVPF#QRPK#PTF#(2.5+BC2-.5+#IF^VFJP#GFJJOXF"

(FF#ONJK##&%1,L-Z#socket(7)#ORW#socket(3)"

?.9.?.&0"O%M&TNT%&Z@/@2[

0TQJ#WIQYFI#\QNN#HF#JQGQNOI#PK#PTF#%RQ[BWKGOQR#JKMbFP#WIQYFIZ#HVP#VJQRX#ROGFW#UQUFJ#QRJPFOW"#2MMFJJ#

MKRPIKN#\QNN#TOYF#PK#HF#OIIORXFW#H_#JFPPQRX#PTF#IQXTP#UFIGQJJQKRJ#KR#PTF#LQNF#WFJMIQUPKI"#0TQJ#\O_#KL#

MKGGVRQMOPQKR#\QNN#HF#OYOQNOHNF#PK#cOYO#OUUNQMOPQKRJ#PONbQRX#PK#PTF#))(#ORW#\QNN#UIKHOHN_#HF#PTF#

LOJPFJP#\O_#KL#MKGGVRQMOPQKR"#3P#\QNNZ#TK\FYFIZ#HF#WQLLQMVNP#QR#GVNPQBPTIFOWFW#FRYQIKRGFRPJ"

(FF#ONJK#<%<0,L-#)&/7=K<%<0,M-"

?.=.&!G8&<27&/0!81@<58

0TF#2'(#QJ#O#JFUOIOPF#PTIFOWBJOLF#JVHJ_JPFG#\QPTQR# PTF#))6"#3R#O#GVNPQBPTIFOWFW#JFPPQRX#FOMT#

PTIFOW#\QNN#JFF#O#PTIFOWBNKMON#2'("#3P#\QNN#TOYF#O#NK\BNFYFN#ORW#TQXTBNFYFN#2$3Z#HKPT#OYOQNOHNF#PK#PTF#

UNVXBQR#GKWVNFJ#iORW#PTF#))6#QPJFNLjZ#HVP#RFQPTFI#KL#PTFG#UVHNQMN_#OYOQNOHNF#QR#PTF#))6B2$3"#0TF#

UIFLFIIFW#\O_#KL#MKGGVRQMOPQKR#\QNN#HF#PTIKVXT#PTF#TQXTBNFYFN#2$3Z#\TQMT#\QNN#HF#WFJMIQHFW#TFIF"#

0TF # NK\BNFYFN # QJ # HF_KRW # PTF # JMKUF #KL # PTQJ # WKMVGFRP #ORW #WFUFRWJ #KR # PTF #WFPOQNJ # KL # PTF #2'(#

QGUNFGFRPOPQKR"

?.=.-.&!ET%,

0TF # 2'( # VJFJ # PTF # KUO^VF # UKQRPFI # P_UFJ #)0.'20&(+1('(;Z %)0.'.(0:)$+'(;% ORW#

)0.')((:%N#(+'(;# OJ #TORWNFJ" #0TF # P_UF #KL #MKRPF[P #MOR#HF #JUFMQLQFW#VJQRX# PTF#FRVG#P_UF#

)0.'20&(+1('2")..'(#ORW#MOR#PObF#YONVFJ?

! 4BOP36F

! C6FDQR

! 534QB563

! 3RJD5QRH3RF

! RQR3

! CRS

! QOEDTCFDQR

0_UF#CRS7HFTOYFJ#OJ#O#\QNWMOIW#P_UF#ORW#MOR#IFUIFJFRP#OR_#KL#PTF#KPTFI#P_UFJ"

0TF#IFPVIR#YONVFZ#KL#P_UF#334'56#MOR#FQPTFI#HF#334'4B66344#KI#334'8CDEB53"
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?.=.9.&@P*)+N'*,

-KRPF[P#OWGQRQJPIOPQKR?

! )0.'20&(+1('(; CQ4'2:+)(+60&(+1(,)0.'20&(+1('2")..'(-@7

-IFOPFJ#O#RF\#2'(#MKRPF[P#YOIQOHNF#KR#PTF#TFOU#ORW#IFPVIRJ#QPJ#UKQRPFI"#&FPVIRJ#RBEE#KR#

LOQNVIF"

! 334'567CQ4')//60&(+1(,)0.'20&(+1('(;-@

2WWJ # PTF # XQYFR # 2'( # MKRPF[P # PK # PTF # iUKJJQHN_ # PTIFOWBNKMONj # 2'( # ORW # IFPVIRJ#

334'4B66344#QL#JVMMFJJLVN"#&FPVIRJ#334'8CDEB53#KR#LOQNVIF"

! )0.'20&(+1('(; CQ4'$+(R+1(60&(+1(,)0.'20&(+1('2")..'(-@7

&FPVIRJ#PTF#RF[P#MKRPF[P#KL#JUFMQLQFW#P_UF#LIKG#PTF#iUKJJQHN_#PTIFOWBNKMONj#2'(#ORW#IFPVIRJ #

QPJ#UKQRPFI"#&FPVIRJ#RBEE#KR#LOQNVIF"

! 334'567CQ4':+U%&/60&(+1(.,)0.'.(0:)$+'(;-@7

&F\QRWJ # PTF # NQJP #KL #2'(#MKRPF[PJ # QR # PTF #XQYFR # JPKIOXF #ORW# IFPVIRJ #334'4B66344# QL#

JVMMFJJLVN"#&FPVIRJ#334'8CDEB53#KR#LOQNVIF"#3L#JPKIOXF#QJ#RBEEZ#PTF#MVIIFRP#PTIFOWBNKMON#

JPKIOXF#\QNN#HF#VJFW"

! 334'567CQ4'/+.(:0A60&(+1(,)0.'.(0:)$+'(;>7)0.'20&(+1('(;-@

&FGKYFJ # PTF#JUFMQLQFW#MKRPF[P #LIKG#PTF#JUFMQLQFW#JPKIOXF#QR # PTF#iUKJJQHN_# PTIFOWBNKMONj#

2'(" #&FPVIRJ #334'4B66344# QL # JVMMFJJLVNZ #334'8CDEB53# KR # LOQNVIF" #0TQJ #GFPTKW#

JTKVNW#HF#VJFW#PK#WFJPIK_#'HNQXOPQKRJ#PTOP#TOYF#HFFR#LVNLQNNFW"

! ?0%/ CQ4'.+(60&(+1(QN"%$)(%0&,)0.'20&(+1('(;>729):;-@7

'RN_#YONQW#LKI#OKJqMKRPF[PqP#KL#P_UF#'A531203'/"#(FPJ#PTF#XQYFR#KHNQXOPQKR#JUFMQLQFW#OJ#

MTOIr"

! 29):;CQ4'$+(60&(+1(QN"%$)(%0&,)0.'20&(+1('(;-@7

&FPVIRJ#PTF#KHNQXOPQKR#ROGF#LKI#PTF#XQYFR#OKJqMKRPF[PqP#QL#PTQJ#QJ#KL#P_UF#QOEDTCFDQRZ#KI#

RBEE#KPTFI\QJF"

2PPIQHVPF#OWGQRQJPIOPQKR?

! )0.')((:%N#(+'(;7CQ4'2:+)(+C((:%N#(+,?0%/-@

-IFOPFJ#O#RF\#2'(#OPPIQHVPF#YOIQOHNF#KR#PTF#TFOU#ORW#IFPVIRJ#QPJ#UKQRPFI"#&FPVIRJ#RBEE#KR#

LOQNVIF"

! 334'567CQ4')//C((:%N#(+,)0.'20&(+1('(;>7)0.')((:%N#(+'(;-@

2WWJ#PTF#XQYFR#2'(#OPPIQHVPF#PK#PTF#XQYFR#OKJqMKRPF[P#QR#PTF#iUKJJQHN_#PTIFOWBNKMONj#2'("#

&FPVIRJ#334'4B66344#QL#JVMMFJJLVNZ#334'8CDEB53#KR#LOQNVIF"

! )0.')((:%N#(+'(;7CQ4'$+(R+1(C((:%N#(+,)0.'20&(+1('(;-@7

&FPVIRJ#PTF#RF[P#OPPIQHVPF#QR#PTF#JUFMQLQFW#MKRPF[P#LIKG#PTF#iUKJJQHN_#PTIFOWBNKMONj#2'(Z#KI#

RBEE#KR#LOQNVIF"

! 334'567CQ4':+U%&/C((:%N#(+.,)0.'20&(+1('(;-@7

&F\QRWJ# PTF# NQJP #KL #2'(#OPPIQHVPFJ# QR# PTF#XQYFR#MKRPF[P #ORW#IFPVIRJ #334'4B66344# QL#

JVMMFJJLVN"#&FPVIRJ#334'8CDEB53#KR#LOQNVIF"

! 334'567CQ4'/+.(:0AC((:%N#(+,)0.'20&(+1('(;>)0.')((:%N#(+'(;-@

&FGKYFJ#PTF#JUFMQLQFW#OPPIQHVPF#LIKG#PTF#JUFMQLQFW#MKRPF[P#QR#PTF#iUKJJQHN_#PTIFOWBNKMONj#

2'("#&FPVIRJ#334'4B66344#QL#JVMMFJJLVNZ#334'8CDEB53#KR#LOQNVIF"

2PPIQHVPF#LQFNW#JFPPFIJ?

! 334'567CQ4'.+(C((:%N#(+D/,)0.')((:%N#(+'(;>729):;7%/-@
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(FPJ#PTF#QWFRPQLQFI#LQFNW#KL#PTF#XQYFR#OPPIQHVPF#PK#XQYFR#29):;"#&FPVIRJ#334'4B66344#QL#

JVMMFJJLVNZ#334'8CDEB53#KR#LOQNVIF"

! 334'567CQ4'.+(C((:%N#(+D..#+:,)0.')((:%N#(+'(;>29):;7%..#+:-@7

(FPJ # PTF # QJJVFI # LQFNW #KL # PTF #XQYFR # OPPIQHVPF # PK #XQYFR # MTOIr" #&FPVIRJ #334'4B66344# QL#

JVMMFJJLVNZ#334'8CDEB53#KR#LOQNVIF"

! 334'567CQ4'.+(C((:%N#(+J)"#+,)0.')((:%N#(+'(;>7?0%/;7?)"#+> 7
777.%*+'(7.%*+-@7

(FPJ # PTF # WOPO # LQFNW # KL # PTF # XQYFR # OPPIQHVPF # PK # XQYFR #MTOIr" #&FPVIRJ #334'4B66344# QL#

JVMMFJJLVNZ#334'8CDEB53#KR#LOQNVIF"

! 334'567CQ4'.+(C((:%N#(+FA!+,)0.')((:%N#(+'(;>729):;7(A!+-@

(FPJ # PTF # P_UF # LQFNW # KL # PTF # XQYFR # OPPIQHVPF # PK # XQYFR # MTOIr" #&FPVIRJ #334'4B66344# QL#

JVMMFJJLVNZ#334'8CDEB53#KR#LOQNVIF"

2PPIQHVPF#LQFNW#XFPPFIJ?

! 29):;7CQ4'$+(C((:%N#(+D/,)0.')((:%N#(+'(;-@7

&FPVIRJ#PTF#QWFRPQLQFI#LQFNW#KL#PTF#XQYFR#OPPIQHVPF#OJ#29):;Z#KI#RBEE#KR#LOQNVIF"

! 29):;7CQ4'$+(C((:%N#(+D..#+:,)0.')((:%N#(+'(;-@

&FPVIRJ#PTF#QJJVFI#LQFNW#KL#PTF#XQYFR#OPPIQHVPF#OJ#29):;Z#KI#RBEE#KR#LOQNVIF#"

! 29):;7CQ4'$+(C((:%N#(+J)"#+C.4(:%&$,)0.')((:%N#(+'(;-@7

&FPVIRJ#PTF#WOPO#LQFNW#KL#PTF#XQYFR#OPPIQHVPF#OJ#29):;Z#KI#RBEE#KR#LOQNVIF#"

! %&(7CQ4'$+(C((:%N#(+J)"#+C.D&(,)0.')((:%N#(+'(;-@

&FPVIRJ#PTF#WOPO#LQFNW#KL#PTF#XQYFR#OPPIQHVPF#OJ#%&("

?.?.&6>4;L/0&:234>8&/0!81@<58

.KWVNFJ #\QNN # HF # NKOWFW # KRBWFGORW #VJQRX # PTF #W_ROGQM # NQRbQRX # NKOWFI # QRPFILOMF # i/"0!+&,-j"#

.KWVNFJ#.%(0#HF#IFBFRPIORPZ#PTF_#\QNN#KRN_#JFF#PTF#2'(#MKIIFJUKRWQRX#PK#PTFQI#PTIFOW"

-KGUNQORP#GKWVNFJ#GVJP#UIKYQWF#PTF#LKNNK\QRX#FRPI_#UKQRPJ?

! 334'VE'567!"#$%&'%&%(%)"%*+,%&(7):$2>729):7;):$?WX-@

0TQJ#LVRMPQKR#QJ#MONNFW#KRMF#\QPTQR#iFOMT#QRJPORMF#KLj#PTF#))6Z#ORW#QJ#MONNFW#HFLKIF#OR_#

QRYKMOPQKR # KL # PTF #!"#$%&':#&,-# LVRMPQKR"0TQJ # LVRMPQKR # JTKVNW # KRN_ # WK # HOJQM#

QRQPQONQ]OPQKRZ#ONN#PTF#IFON#LVRMPQKRONQP_#JTKVNW#HF#WKRF#H_#!"#$%&':#&,-Z#JFF#HFNK\"#2NN#

UNVXBQRJ#\QNN#HF#QRQPQONQ]FW#HFLKIF#OR_#UNVXBQR#\QNN#HF#IVR"#-ONNJ#PK#PTF#2'(#OP#PTQJ#JPOXF#

\QNN#IFLFIFRMF#O#XNKHON#QRJPORMFZ#\TQMT#QJ#JTOIFW#HFP\FFR#ONN#UNVXQRJ"#0TF#XNKHON#JPKIF#QJ#

KRN_#\IQPOHNF#WVIQRX#PTQJ#JPOXF"

(TKVNW#IFPVIR#334'VE'4B66344#JVMMFJJZ#KI#334'VE'8CDEB53?#LOQNVIF

! 334'VE'567!"#$%&':#&,?0%/-@

3RYKbFJ#PTF#UNVXBQR"#0TF#UNVXBQR#GVJP#UIKMFJJ#OR_#OPPIQHVPFJ#ORW#KHNQXOPQKRJ#QP#IFMKXRQJFJ#QR#

PTF#2PPIQHVPFJ#ORW#'HNQXOPQKR#(PKIF#i2'(j"#3P#JTKVNW#OWW#OR_#JQPFBNKMON#KHNQXOPQKRJ#PTOP#\QNN#

MOVJF#PTF#UIKMVIFW#FRYQIKRGFRP#PK#HF#JFNFMPFW"#3P#GVJP#IFGKYF#OR_#KHNQXOPQKRJ#PTOP#TOYF#

HFFR#PIORJNOPFW#QRPK#OR#F^VQYONFRP#JQPFBNKMON#KHNQXOPQKR"#3P#GVJP#RKP#IFGKYF#OR_#OPPIQHVPFJ"

(TKVNW#IFPVIR#334'VE'4B66344#JVMMFJJZ#KI#334'VE'8CDEB53?#LOQNVIF

! 334'VE'567!"#$%&'(+:=%&)(+,?0%/-@

-ONNFW#KRMF#HFLKIF#PTF#))6#PFIGQROPFJ"#/K#UNVXBQR#IVR#QRYKMOPQKR#MOR#KI#\QNN#HF#GOWF#OLPFI#

PTQJ#LVRMPQKR#TOJ#HFFR#MONNFW"
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(TKVNW#IFPVIR#334'VE'4B66344#JVMMFJJZ#KI#334'VE'8CDEB53?#LOQNVIF

6VIPTFIGKIF#P\K#LVRMPQKRJ#IFPVIRQRX#PTF#GOhKI#ORW#GQRKI#UNVXBQR#2$3#YFIJQKRJ#JTKVNW#HF#

QGUNFGFRPFW?

! #&.%$&+/7%&(7!"#$%&'$+(H)I0:J+:.%0&,?0%/-@

! #&.%$&+/7%&(7!"#$%&'$+(H%&0:J+:.%0&,?0%/-@

3R#OWWQPQKRZ#PTF#LKNNK\QRX#KUPQKRON#LVRMPQKR#\QNN#HF#VRWFIJPKKW#H_#PTF#$NVXBQR#.OROXFI?

! 334'VE'567!"#$%&'?+:%<A,?0%/-@

0TQJ#LVRMPQKR#QJ#VJFW#PK#QRLKIG#PTF#))6#NQHIOI_#PTOP#O#IVR#KL#PTQJ#UNVXBQR#\KVNW#NFOYF#PTF#

2'(#VRMTORXFW"#(TKVNW#IFPVIR#334'VE'4B66344##QL#PTF#2'(#\KVNW#IFGOQR#VRPKVMTFWZ#

KI#334'VE'8CDEB53#KPTFI\QJF"

)1))B333#3/6('B&3B+++88; E#.FGHFIJ#KL#)1))B333#MKNNOHKIOPQKR ,&260# !;#S#!D
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A.-.&8Q<:6>8&6>4;L/0&:234>8

Y%&2"#/+7Z++<'!"#$%&[9Z7
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77];7!):.+70!(%0&.7;]7
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77];7"0$70!(%0&.7;]7
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a7

334'VE'567!"#$%&':#&,-\7

77)0.'20&(+1('(7'20&(+1(@7
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777777U9%"+,,')((:%N#(+7b7$+(R+1(C((:%N#(+,'20&(+1(---\7

77777777%<,.(:2=!,$+(C((:%N#(+D/,')((:%N#(+->7Z!0.%1d#%/Z-7bb7c-\7

7777777777'():$+('#%/7b7$+(C((:%N#(+J)"#+C.D&(,')((:%N#(+-@7

77777777a7

777777a7

7777a7

77a7

77/0U&$:)/+3<<+2(%?+F05+)"B%/,e':+)"'#%/>7e'.)?+/'#%/-@7
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a7

];7(+:=%&)(+7!"#$%&7;]7

334'VE'567!"#$%&'(+:=%&)(+,-\7

77338'"0$,EQT'DR8Q>7Z!"#$%&7!0.%1'+&<7(+:=%&)(+/`&Z-@7
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