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3.4 User Studies
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V�LwV3_;J=_�VYg·DG`�OwR\J=O3pMFIHKJ=_;O3`oF;XUNID�FIDGXQV3tV3`dghJaXcFI`�OYp0V��q�����V3RKe5_;O3`oF�XUOw_;gKknFIJUNfLwV3_;Ja`a�'p�OYN�FIHKVYF�_�VuFdFIJUNc�cz��nO	P.H\DGtSJ
FIHKJ�gnNIDS_�VuNdv~L3O[VYt+O3plOwknN�_;OuZ[Ja_;JUR,F0FIJU`oFI`}P+VY`}FIO{e\JcFIJUNI_;DGRKJFIHKJ.DG_;gmVYXUF�O3p�RKJcF]P�OYNI^jenJaL3NWV3eKVYFIDGO3R�O3R;gKtSVavTJUN�_;OuZ[Ja_;JaRTFQ�3V3RnbO3FIH\JUN�P�V3`�FIOjenJUFIJUNI_;DGRKJlHKOQPEFIH\J��.�3�w�3�}HKV3RmentGJa`.e\JatSVavTJQe;OYN
enNIO3gKghJQe�gmVYXc^[JcFI`lDGR#NIJUt�VuFIDGOwR=FIO;V�g\tSVQv[JUNQ® `l_;OuZ[JU_;JaRTFI`a�,ghOw`d`dD�b
iKt�v0FIHnNIOwkKL3H'ZwVuNIDSO3kK`qtSVYFIJURKXUv'XaO3_;ghJaRK`IVuFIDGOwR'FIJaXcH\RKDS�TkKJa`�´ �,�\¥Q¹uµ�z
��HKJU`dJMFIJaXWHKR\D��Tk\Ja`�F�vngKDGXQV3tGt�v�VYtStGOQP�V0gKtSVavTJUN�FIO0NIJQe\k\XaJM`dO3_;J.t�VubFIJaR\XUvjVYRmejghJUNIHKV3g\`�DGLwR\O3NIJl`dOw_;J.gmVYXc^wJUF�tSO3`d`�VuF�FIH\JlJc�\ghJURK`dJ.O3p
eKVuFWVjV3XUXak\NWVYXUvTz
AD6��QTtN�;��I��';��Q;,E�J
�]R�FIHKJ;`dDG_;gKtGJ�_;OuZ[Ja_;JaRTF!FIJa`oFQ��V#FIH\D�NWe~XatGDGJaRTF�`oFIOTO,e�OYr·FIO

FIHKJ�`dDSe\J�VYRmexe\JcFIJUNI_;DGRKJQe�FIH\J;P.DSR\RKJUN}O3p.F�P�O�gKtSVavTJUNI`�HmVQZ,DGRKLV;p�OTO3FdNWVYXaJ;iTvfOwi\`dJUNIZ3VYFIDGOwR�z���H�p�OTOYFdNWV3XaJ}FIJa`oF!P+VY`0XaOwRKe\k\XUFIJQe
P.D�FIH|_�k\tGFIDGg\tSJfJc�\ghJcNIDS_;JUR,FWVYtlNIk\RK`a�+P.D�FIH|JQVYXcHENIk\REHmVQZ,DGRKLxVe\D�rsJUNIJUR,F�VY_;Owk\R,F!O3p.DGRmenkKXaJQe�tGOw`d`�O3N�tSVYFIJaR\XUvTz��KOYN}V3tGt�Jc�\ghJcNdb
DG_;JaRTFI`a��FIH\J�g\t�VavTJcN0P.DGFIH�VweKenJQe�RKJUF�P�O3NI^�tGOw`d`'OYN}tSVuFIJaRKXUv�VYRmeFIHKJ}gKtSVavTJUN0P.D�FIHKO3k\F�V3eKe\Jae{tGOw`d`'OYN't�VuFIJaRKXcv�XUNIOw`d`dJQe{FIHKJ}�KRKDG`dH
tGDGRKJ'VYF.FIH\J!`IV3_;J!FIDG_;Jwz
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�nNIOw_ FIH\Ja`dJ�NIJa`dk\tGFI`a��P�J�XaOwR\XatGkme\J}FIHmVYF!gmV3XW^[JUF!tSO3`d`�V3Rme{tSVYbFIJURKXUv·e\O�RKOYF�HmVQZ[JfVYR,v�_;JaV3`dk\NWVYiKtGJ=JUrsJUXUF�OwR|V{gKtSVavTJUN;NWVaP
`dghJUJQe�z�C�JXQV3RfVYtG`dO;DSRnp�JUN.FIHKVYFlXQV3tGXak\tSVYFIDGOwRfOYp�V�gKtSVavTJUNQ® `.tGOTXQVYbFIDGO3R�NIJQ�TkKD�NIJa`0_;DGR\DS_�VYtqDGR,FIJcNWV3XUFIDGOwR{pyNIO3_ FIHKJj`dJcNIZ[JUN'VYRmefFIHnk\`
`dO3_;Jp�OYNI_¢XatGDGJaRTFdb�`dDSenJ!g\NIJQenDGXUFIDGOwR7pyO3NltSVYFIJaR\XUv���V3RKe7tGOw`d`W��XaO3_jbghJURK`IVYFIDGO3R=DG`MihJaDGR\LjkK`dJQesz
�xI �}TtN�; � �I��'; �};�EWJ
�\O3N!FIH\J}XaO3_;gKtGJU�#_;OYZwJa_;JaRTF.FIJa`oFQ�hP�J�NIJaXaO3NWenJQefFIHKJ'FIDS_;J�D�FFIOTO3^'kK`dJUNI`�FIOlRmVQZ,DGL[VYFIJ�FIHKJ�O3iK`oFWVYXatGJ�XaOwknNI`dJw�wNIJUghJQVYFIDGRKLlFIHKJ�FIJa`oF

P.D�FIHfV�NWV3RKL3J'O3pqtGOw`d`MV3RKe7tSVYFIJURKXUv7ZwVYtGkKJa`az���DGLwknNIJ'��DGtStGk\`oFdNWVYFIJa`
FIH\J=VQZ[JUNWVYLwJ=OYpFIH\J�FIHnNIJaJ7FIJa`oF;FIDG_;Ja`�p�OYN�e\D�rsJUNIJaRTF;tGOw`d`jNWVuFIJa`
P.D�FIH#FIH\J0_;JQV3R7ghOwDGRTFI`+`dHKOQP.R=P.D�FIH	�[¹��*XaOwRn�henJaRKXaJDSRTFIJUNIZ3V3tG`az��H\J}�KLwk\NIJ'XatGJQVuNIt�v�`dHKOQP.`FIHmVuF!gKV3XW^[JUFMtSO3`d`!HmVY`!RKO�R\O3FIDGXaJQVYiKtGJ
JcrsJaXUFlOwR#FIH\J!XaO3k\NI`dJ0XaO3_;gKtGJUFIDGOwR#FIDG_;Ja`az��DGL3k\NIJl§0`dHKOQP.`�FIH\JlXUOwk\NI`dJlVQZ[JUNWVYLwJlXaOwknNI`dJMXUOw_;gKtGJUFIDGO3R�FIDG_;JVYRme
�w¹��XaOwRn�henJaRKXaJ+DGRTFIJUNIZ3V3tG`�O3phFIH\NIJUJ.FIJU`oF�FIDG_;Ja`qp�OYN�enD�rsJUNIJaRTF
tSVuFIJaRKXUv�VY_;Owk\R,FI`az��\NIOw_ FIHKJ��mL3k\NIJw��tSVYFIJaR\XUvxHmVY`jRKO{RKOYFIDGXaJUbVYiKtGJ;JUrsJaXcFI`0OwR�FIHKJjXaO3k\NI`dJjXUOw_;gKtGJUFIDGO3R�FIDG_;Ja`!k\g{FIO#V3_;Owk\RTFI`
OYp!�3�w�{_;`a��VupyFIJUN�P.HKDGXcH�V�`dtGDSL3HTF;kKgTP+VuNWe~FdNIJaRmexXQVYR�ihJ#`dJaJaRFIHKVYF�XaO3R,FIDGR,kKJU`!FIH\NIOwk\LwH~FIH\J�FIJa`oFI`0FIO=§w�w�=_;`az�¡Mt�FIH\OwkKL3H�FIH\J
`dtGDGLwHTF'k\gK`oP.DGRKL7ghJUNIHmVYgK`!`dk\LwLwJU`oFI`�`dO3_;J�XaOYNdNIJatSVYFIDGOwR~imV3`dJae�OwRO3k\N�`dJUNIZ[JUN}gKDGRKL=FIDG_;J;`oFWVuFIDS`oFIDGXa`�DSR��,JaXUFIDGOwR��,z �,��`dJUNIZ[JUNI`�P.DGFIH
tSVuFIJaRKXaDGJa`MV3ihOuZ[J'�3�w�j_;`.VuNIJ0DSRnpyNIJQ�Tk\JaRTFQz
AW9 � �}O,:[P
��H\J�NIJa`dkKt�FI`�O3pmFIH\Ja`dJ�FIJa`oFI`�DGRmenDSXaVYFIJ+FIHmVuF�RKJaD�FIHKJcN�tSVuFIJaRKXUv}RKOYN
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tGOw`d`0HKVuZwJ�V�RKOYFIDSXUJQV3i\tSJ�DS_;gKV3XUFOwR�V�g\tSVQv[JUNQ® `0V3i\DStGD�F]vfFIO�_;OuZ[J
JUrsJaXcFIDSZwJat�vxDGR�FIHKJ��!�.�Y�w�w�{L[VY_;J�JURnZ,D�NIOwR\_;JaRTFQzfC�J�`dk\NI_;DG`dJ
FIHKDG`!tSVYXc^=OYp�DG_;gmVYXUFMDS`g\NIDG_�VYNIDGt�v�e\k\J�FIO7V�`dHKO3NdFdbªXaD�NIXak\D�FNIJatSVav
FIHmVuF!VYtGtSOQP.`FIH\J0XatGDGJaRTFMFIO;DGRKD�FIDSVYFIJ}V3RKe=kKgse\VYFIJ'Vj_;OuZ[J0tGOTXQV3tGt�v
V3RKe�DGR\p�OYNI_ FIH\J�`dJUNIZ[JUN7��V3RKe�O3FIHKJcNjgKtSVavTJUNI`W�'VYF�VftSVYFIJUN}FIDS_;J3�FIH,kK`�V3tGtGOuP.DGR\L~`d_;OTO3FIH�ghJUNdpyO3NI_�VYRKXaJ7DSRxFIH\J7gnNIJa`dJaRKXUJ#O3pMRKJcFdbP�OYNI^#enJaL3NWV3eKVuFIDSO3R�z

4.1.2 Precision Shooting�KOYNlFIH\J!g\NIJUXaDG`dDSO3Rf`dHKOTOYFIDSR\L�FIJa`oFI`a�\P�J!NIJaXaOYNWe\JQe�FIHKJp�NWV3XUFIDGOwRO3p\HKD�FI`�DSR�V!¥Q�._;DGR,k\FIJqL[VY_;J�VuF�JQVYXcH'tGOw`d`�VYRme!tSVYFIJURKXUv0k\`dDGRKLlOwk\N
g\NIJUXaDG`dDSO3R�`dHKOTOYFIDGRKL=_�VYg�z���HKJjtGOw`d`0FIJa`oFI`'VYtG`dO=HmV3e�V#iKV3`dJatGDGRKJtSVYFIJaR\XUv{O3p!¥a�w�#_;`DSR~V3R~VYFdFIJa_;gnF!FIO#Ja_}kKtSVYFIJjV7_;O3NIJ�NIJQV3tGDG`ob
FIDGX7��RTFIJUNIRKJUF�LwV3_;Jwz{��V3XWH�JU�nghJUNIDG_;JaRTFWV3t�NIkKR�P+VY`}NIJaghJaVYFIJQex�FIDG_;Ja`!iTvfJQVYXcH{O3p+��g\t�VavTJcNI`P.D�FIH�XaO3_;gmVuNWV3iKtGJj`d^,DGtGt�z���DGL3k\NIJ�¹
e\JUgKDGXUFI`qFIHKJ�_;JaV3R�H\D�F�p�NWV3XUFIDGO3R;`dHKOQP.R�P.D�FIH
�[¹��XaOwRn�he\JURKXaJ�DGRnb
FIJUNIZ3V3tG`azlC|HKDGtGJ}FIH\J�XUOwR\�me\JaR\XaJ�DSRTFIJUNIZ3V3tG`VYNIJ�RKOwRnbªOYZwJUNItSV3gKg\DGRKL
p�OYN!FIHKJ�XQVY`dJ�O3pM¥
�¢tGOw`d`a��FIHKJ�XaOwRn�he\JURKXaJ�DGR,FIJcNIZwVYtS`MOuZ[JUNItSV3g�p�OYNFIHKJ!�	� V3RKe7���*XQV3`dJU`MVYRme�FIHKJ!_;JQVYRK`�NIJa`dDSenJ0DSR\`dDSe\JFIH\J!DGR,FIJcNdbZ3V3tG`az���H,kK`a�3P�J+XaO3RKXatGkmenJ�FIHKJUNIJ+DG`�RKOXatGJQVYN�JUrsJaXUF�OYphgmVYXc^[JcF�tSO3`d`
OwR#g\NIJaXaDG`dDGOwR#`dHKOTO3FIDGR\L\zC�JMNIJaghJQVYFIJae#OwknNMJc�\ghJcNIDS_;JUR,FI`�P.D�FIHfV}imV3`dJ0tGO3`d`lNWVuFIJ�OYp��	�
V3RKe�VMNWVYRKL3J�O3pstSVYFIJURKXaDGJa`�DGRmenkKXaJQe'OwR}FIHKJ�ghJUNI`dO3R}�\NIDSR\L\z�¡lL[VYDSR��P�J+NWVYR�FIJa`oFI`qP.D�FIH��e\D�rsJUNIJaRTF�gKtSVavTJUNI`�OYpsXaOw_;gKVYNWV3i\tGJ+`d^nDGtGt\P.D�FIH
VMFIOYFWV3tnO3phFIH\NIJUJ�FIDG_;Ja`�p�OYN�JaV3XWHjgKtSVavTJUN�VuF�JaV3XWHjDGRme\k\XaJQe�t�VuFIJaRKXcvV3_;O3kKRTFQz���DGLwknNIJ'¦�enJagKDGXUFI`�FIH\J_;JQVYR7H\DGF+p�NWV3XUFIDGO3R=`dHKOQP.R7P.D�FIH
�[¹�� XaOwRn�he\JURKXaJ0DGRTFIJUNIZ3V3tG`az�C|H\DStGJ0FIHKJcNIJ0DS`MVj`dtGDGLwHTF!enOQP.R,P�VYNWe
FdNIJaRKe�DGRxFIHKJ�HKD�F�NWVYFIDGO�VY`�tSVYFIJURKXaDGJa`jNWVYRKLwJ7kKg�FIO�½w¹f_;`a��FIHKJ
OuZ[JUNItSV3g\gKDGRKLXaOwRn�he\JURKXaJ�DGRTFIJUNIZ3V3tG`qXaOuZ[JUNIDGR\LFIHKJ�_;JaV3RK`qDGRKe\DGXQVYFIJ
FIHKJ�enDGrsJcNIJaRKXaJU`!VYNIJ'R\O3FM`oFWVYFIDG`oFIDGXQV3tGt�v{`dDSL3RKD��mXaV3RTFQzanOQP�JaZwJUNQ�hVuF¥Q�3�;_;`�FIHKJUNIJ'DG`Vj`dHKVYNIg=XWHmVYRKL3J'P.H\JUNIJ0FIHKJ'VQZ[JUNWVYLwJ�V3XUXak\NWVYXUv
enNIO3gK`FIO#V3g\g\NIOQ�nDS_�VuFIJat�v�z �w�,�qe\OQP.R�V3ihO3k\F'�w¹��?p�NIOw_ FIH\JjVQZTbJUNWVYLwJ'P.DGFIHftGJa`d`ltSVYFIJaR\XUvTz+¡l`.t�VuFIJaRKXcv=DGRKXUNIJaV3`dJa`V3ihOuZ[Jj¥Q�3�;_;`a�`dHKOYF'V3XUXak\NWVYXUv�XaOwRTFIDGR,kKJa`lFIO#enJaXatGDGRKJ�p�k\NdFIH\JUNQ�hP.D�FIH~V�e\JUXUNIJQV3`dJ
O3p�OuZ[JUNf¹3���9VuF=VxtSVYFIJaR\XUv|OYp��3�w�x_;`az ��HKJ{XaO3R\�henJaRKXUJ{DGRnbFIJUNIZ3V3tG`0p�OYN}FIH\Jj_;JQV3R�HKD�F0NWVYFIDGO3`�P.D�FIH�tSVYFIJURKXaDGJa`�O3p!¥a�w�=_;`0OYN
OuZ[JUN�enORKOYF�OuZ[JUNItSV3g��[DGRmenDSXaVYFIDGRKLM`oFWVYFIDG`oFIDGXQV3tGt�vj`dDGLwR\D��mXQVYR,F�enDGrsJcNdbJaR\XaJa`az0��H\J�tGDGRKJQVuN!NIJaLYNIJa`d`dDGOwR{DSRfFIH\J��KLwk\NIJ�XatGJQVuNItGv�DGtGtGkK`oFdNWVuFIJa`
V'e\OQP.RTP+VuNWe;FdNIJURme�V3`�t�VuFIJaRKXcv;DGRKXUNIJQVY`dJa`+VYRmejFIHKJ.XaOTJU²jXaDGJaRTF+O3p
e\JcFIJUNI_;DGRmVYFIDGO3R   »!DG`lV�HKDGLwH=�nz �w�,z
  »Q��H\J;XaOTJU²;XUDSJUR,F�OYp.e\JUFIJcNI_;DSRKVYFIDGOwR���� © �MNIJUg\NIJa`dJaRTFI`!FIH\J�pyNWVYXUbFIDGOwR;OYp�Z3VYNIDSVYiKDGtGDGF�vjDGR���FIHmVYF�XQVYR;ihJ.JU�ngKtSV3DGRKJae�iTv}FIH\J+ZwVuNID�VYiKDGt�bD�F]v0DGR���z��]R0FIHKJ�`dDG_;gKtGJ�tGDGRKJaVYN�NIJaLYNIJa`d`dDGOwRjXaV3`dJw��� © DS`�`dDS_;g\t�v!FIHKJ`I�TkmVuNIJ}OYp�FIH\J}XaOYNdNIJatSVYFIDGOwR{XaOTJU²jXaDGJaRTFQz'¡MR��0©0O3pl¥'NIJag\NIJU`dJaRTFI`ghJUNdpyJaXUFlXaO3NdNIJUt�VuFIDGOwR�z
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AW9 � �}O,:[P
�qNIJaXaDG`dDGOwRf`dH\OTO3FIDGRKL;DG`.NIOwi\kK`oF.JaR\OwkKL3H#FIOjR\O3F.ihJ0JUrsJaXcFIJQe#iTv

JUZ[JaR7FIH\J_;O3`oF.JU�,FdNIJa_;JMgKV3XW^[JUF.tGOw`d`+pyOwkKRKe7DGR#��.�3�3�w��LwV3_;Ja`az
C~JlV3`d`dkK_;J�FIH\DG`�DG`�ihJaXQV3k\`dJlFIH\J+R,kK_�ihJcN�O3p�gmVYXc^[JcFI`�XUOwRTFWV3DGRKDGR\L`dH\O3F�eKVuFWVMNIJag\NIJU`dJaRTFI`�`dk\XcH�V!`d_�V3tGtKghJUNIXUJaRTFWV3LwJ+OYp�V3tGt\FdNWVYRK`d_;D�Fdb
FIJae~gmVYXc^[JcFI`!FIHmVYF�D�F'P.DGtSt�RKOYF�VursJaXUF}V#g\t�VavTJcNQ® `�VYiKDGtGDGF�v�FIO=V3DG_P.D�FIH�g\NIJaXUDS`dDGO3R�z nOQP�JUZ[JUNQ��gnNIJaXaDG`dDGOwR�`dHKOTOYFIDSR\L~DG`;Z[JUNdv�`dJaRK`dD�bFIDGZ[J;FIOftSVYFIJURKXUvT�qP.D�FIH�V=`oFIJQV3envxenJaXUNIJQVY`dJ7DGRxH\DGF�V3XUXak\NWVYXUv~pyO3N
tSVuFIJaRKXaDGJa`lO3p+¥a�w�j_;`�OYNlOYZwJUNQz
4.1.3 Restricted Deathmatch¡.pyFIJUN�XaO3_;gKtGJUFIDGRKL�FIH\J�Jc�\ghJcNIDS_;JUR,FI`sDGRmenJaghJaRKe\JaRTFIt�v.FIHmVYF�FIJa`oFIJQe
FIH\J=JUrsJaXcFI`�OYp0`dHKOYF7V3XaXaknNWV3XUv	V3RKe·_;OuZ[Ja_;JUR,FQ��P�J#RKJU�,F�XaO3R\benkKXUFIJae�FIJa`oFI`�FIHmVuF�XUOw_�i\DGRKJQe�FIH\JlF�P�O'DGR�O3k\N�NIJa`oFdNIDGXUFIJQep�!JQVYFIHnb_�VuFIXcH#_�V3g�zl¡.pyFIJUNMJQVYXcH�¹ubª_;DGR,k\FIJ0_�VuFIXcH=k\`dDGRKLjFIHKJ'_�VYg��KP�J
NIJUXaO3NWenJQejFIHKJ+R,kK_}ihJUN�O3p�^,DStGtG`�VYRmejenJQVYFIH\`�VYXaXakK_}kKtSVYFIJae�iTv}FIH\J
H,k\_�V3R�g\tSVQv[JUNQzqC�J�FIJa`oFIJae�p�OwknN�k\`dJUNI`�VuF�JaV3XWH;tSO3`d`�VYRmejtSVYFIJaR\XUv
VY_;Owk\R,FQz·��DGLwknNIJ�½{`dH\OQP.`�FIH\J=VQZ[JUNWVYLwJ=R,k\_�ihJUN�O3p!^,DGtGtG`�V3RmeenJQVYFIH\`�VYF'JQVYXcH�gKV3XW^[JUF'tGOw`d`'NWVYFIJ}P.DGFIH �[¹�� XUOwR\�me\JaR\XaJjDGRTFIJUNdb
Z3V3tG`'VuNIOwkKRKe{JaV3XWH~VQZ[JUNWVYLwJwz��\NIO3_¯FIHKJ��mL3k\NIJw�sFIHKJ}gmVYXc^[JcF0tGOw`d`_�V3e\J=R\O�RKOYFIDGXaJQV3i\tGJ�enD�rsJUNIJaRKXUJfDSR	kK`dJUN�ghJUNdpyO3NI_�V3R\XaJ�V3`;FIH\JXUOwR\�me\JaR\XaJ0DGRTFIJUNIZwVYtG`+OYZwJUNItSV3gfVYtSt�FIHKJ!_;JaV3RK`az
��DGL3k\NIJ'¶}`dH\OQP.`.FIH\J0VQZ[JUNWVYLwJ0R,kK_}ihJUN�OYpq^,DStGtG`lV3RKe7enJQVYFIH\`MVuFJaV3XWH�tSVYFIJURKXUv�VY_;Owk\R,FlP.D�FIH �w¹�� XaOwRn�he\JURKXaJ�DGR,FIJcNIZwVYtS`VYNIO3kKRme

JaV3XWHfVQZ[JUNWV3L3Jwz���HKJUNIJ0DG`lV}Z,DG`dkmVYt�FdNIJURme�FIHKVYF.`dH\OuP.`lVjenJaXUNIJQVY`dJDGRfg\t�VavTJcN!ghJUNdpyO3NI_�V3R\XaJ�V3`Mt�VuFIJaRKXcv=DGRKXUNIJaV3`dJa`azM�g#FIO7½3¹;_;`.OYp
DGRKe\kKXUJQe�tSVYFIJaR\XUv�FIH\J.XaOwRn�he\JURKXaJ+DGRTFIJUNIZ3V3tG`�OuZ[JcNIt�VYg�V3RKejDSR\XatGkmenJFIH\J�_;JQV3R\`a�qiKknF�FIH\J;^,DStGt�VuZwJUNWV3L3J#VuF7¥a�w�f_;`'O3p.tSVYFIJaR\XUvxenOTJa`
R\O3F0NIJa`dDSenJ;DSR{FIHKJ}XaOwRn�he\JURKXaJjDGRTFIJUNIZ3V3tqp�OYN'FIHKJ�^,DGtGt�VQZ[JcNWV3LwJ�VuF
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�#_;`0tSVYFIJURKXUvTz7�,DS_;DGtSVYNIt�vT��FIHKJ�e\JaVYFIH�VQZ[JcNWV3LwJ�VuF�½w¹#_;`0O3p�t�Vub
FIJaR\XUv}e\OTJa`�RKOYF�NIJa`dDSe\J+DGR}FIH\J+XaOwRn�he\JURKXaJ�DGRTFIJUNIZ3V3tTp�OYN�FIH\J+e\JaVYFIH
VQZ[JUNWVYLwJ;VuF'��_;`MtSVYFIJaR\XUvTz}�nDG_;DGtSVYN!`oFWVuFIDG`oFIDSXaV3t�`oFWVYFIJa_;JaRTFI`MXQV3R
ihJ!_�V3e\JMpyO3N+FIH\J!^,DStGt�VQZ[JUNWVYLwJa`+P.D�FIH�¥Q¹3��_;`+VYRme#�3�w��_;`+XaOw_jbgmVuNIJQe~P.D�FIH|¥Q�w�f_;`az{��H\J�tGDGRKJaVYN�NIJUL3NIJa`d`dDGOwR\`jp�OYNj^,DGtStG`}Z[JUNI`dkK`
tSVYFIJaR\XUv{HmVY`}V�HKDGLwH�XaOTJU²;XUDSJUR,F�OYp.e\JUFIJcNI_;DSRKVYFIDGOwR{O3p+�nz �[�=VYRmeFIHKJMtGDSR\JQVYN.NIJaLYNIJa`d`dDGOwR#pyO3NlenJQVYFIH\`+Z[JUNI`dkK`�t�VuFIJaRKXcv�HmV3`.V�_;O,e\Ja`oF
XaOTJU²jXaDGJaRTF'O3p�e\JUFIJUNI_;DGRKVYFIDGOwR�O3p��nz ½3�,z���F!_�VavfihJ'FIHmVuF'e\JaVYFIHK`VYNIJ#`dtSDGL3H,FIt�v�tGJa`d`;JUrsJUXUFIJQe�i,v�t�VuFIJaRKXcvxFIHmV3R�VuNIJ#^,DGtStG`;ihJaXaV3kK`dJ
FIHKJMV3XcF+O3p�e\O,enLwDGRKL�DG`�RKOYF.V3`+enJa_�V3RKe\DGRKL0DGR�FIJUNI_;`�OYp�NIJU`dghOwRK`dJFIDG_;J0V3`.DG`MV3DG_;DGRKLjVYRme#`dH\OTO3FIDGRKLnz
AD9 � �}O^:<P
¡M`'P.D�FIHxg\NIJaZ,DGOwk\`�VYDG_;DSR\L�V3RKe~_;OuZ[Ja_;JaRTF!FIJa`oFI`a�qP�J�pyOwk\Rme

FIHmVuFgKV3XW^[JUFMtGOw`d`!HKV3`lRKO�RKOYFIDSXUJQV3i\tSJ�DG_;gmVYXUFO3RfgKtSVavTJUNMghJUNdp�OYNdb_�V3R\XaJ=_;O3`oF7tGDG^[Jat�v·`dDGRKXaJ�V~g\tSVQv[JUNQ® `�NIJk`KJU�nJa`�kKRKe\JUN�tGOw`d`7VYNIJRKOYF0DG_;gmVYDGNIJae�z0��H\J}p�V3`oF'gmVYXaJ�OYp�FIH\J}LwV3_;J}_�V3^[Ja`lD�F0kKR\tGDS^wJat�v
V}`d_�VYtGt�ghJUNIXUJaRTFWV3LwJO3p�e,NIOwgKghJae7gmVYXc^wJUFI`�`dDGLwR\DG�KXQV3RTFIt�v7DS_;gKV3XUFI`ghJUNdpyO3NI_�V3R\XaJwz�nMOuP�JaZ[JUNQ��tSVuFIJaRKXaDGJa`}O3p'¥Q�3�{_;`'OYN�_;OYNIJ�XaV3kK`dJ
ihO3FIH{FIHKJjR,k\_�ihJUNO3p+^,DGtGtS`0FIO#enNIOwg~V3RKe�R,kK_}ihJUN!OYp.e\JQVuFIHK`!FIODGRKXUNIJaV3`dJw�nP.D�FIH=V}ghJcNdp�O3NI_�VYRKXaJe\JaLYNWVwe\VYFIDGOwR7O3p�VYihOwk\F¥u¤3�uNWe#VuF
tSVYFIJaR\XaDGJa`lO3p��Y�w�j_;`az
4.1.4 Full Deathmatch�]R�V3eKe\D�FIDGOwR'FIOlDS`dO3tSVYFIJQe�DSRTFIJUNWVYXUFIDGOwR�XaOw_;ghO3RKJaRTF�V3RmVYt�v\`dDG`�VYRme`dOw_;J�tGDG_;D�FIJQe�XaOw_}iKDGRKJae�V3RKV3t�vn`dDS`a��P�J7`oFIkKe\DGJQe�FIH\J�DG_;gKV3XUF}O3p
gmVYXc^wJUF�tGO3`d`;V3RKe�tSVuFIJaRKXUv~OwR�gKtSVavTJUN�ghJUNdp�OYNI_�V3R\XaJ7`dXUO3NIJa`jDGR�V
NIJaL3kKtSVYNlL[VY_;Jw�nkK`dDGRKL�FIHKJ��NWV3DGRKDGR\L��0Vav�_�V3g�gKD�FdFIDGRKL}V}H,kK_�VYR
V3LwV3DGRK`oFlV0ihOYFQzqC�J.NWV3R#¹ubª_;DGRnknFIJ._�VYFIXWHKJa`a�[pyOwknN�FIDG_;Ja`�VuF�JQVYXcHtGOw`d`}V3RKe~tSVYFIJaR\XUv{tSJUZ[Jat���VYp�FIJUN�P.HKDGXcH�NIJaXaO3NWenJQe�FIH\JjR,kK_�ihJcN0O3p^,DGtStG`�V3RKeje\JQVuFIHK`�V3XUXakK_}kKtSVYFIJQe�iTv�FIH\J+H,kK_�V3R�gKtSVavTJUNQzq��DSL3k\NIJ �
`dHKOQP.`'FIHKJ�VQZ[JUNWVYLwJ�R,kK_}ihJUN'O3p.^,DGtGtS`}V3RKe�e\JaVYFIHK`�VuF�JQVYXcH~tSO3`d`
V3_;O3kKRTF�P.D�FIH �[¹���XaOwRn�henJaRKXaJlDGRTFIJUNIZwVYtG`.VYNIOwk\Rme;JQVYXcH7VQZ[JUNWV3L3Jwz
¡MtGthXaO3R\�me\JaR\XaJMDGRTFIJUNIZ3V3tG`�OuZ[JUNItSVYg7`dO'FIHKJUNIJMDG`�RKO�`oFWVYFIDG`oFIDGXQV3t�e\D�p�bp�JcNIJaRKXaJlihJUF�P�JaJaR;FIH\JMenD�rsJUNIJaRTF�tGO3`d`�V3_;O3kKRTFI`�V3Rme�FIH\J.OwiK`dJcNIZ[JQe
FdNIJaRKe#DG`V�`mVYFMtGDSR\Jwz+¡l`.DSR7FIHKJ0g\NIJUZnDGO3kK`.FIJa`oFI`a�KP�J'�KRme�gmV3XW^[JUFtGOw`d`lHmVY`lR\Oj_;JQVY`dk\NWV3i\tGJ!DG_;gmV3XcF.OwR#NIJQVYt�P�O3NItSe=L[VY_;JUbªgKtSVavTz��DGLwknNIJ'¥a�!`dHKOQP.`�FIHKJ.VQZ[JUNWVYLwJ.R,kK_�ihJcNqO3ps^,DGtGtS`�V3RKeje\JaVYFIHK`�VuF
JQVYXcH{tSVYFIJaR\XUv�V3_;O3kKRTFlP.DGFIH��w¹��¯XaO3R\�me\JaR\XaJ'DSRTFIJUNIZ3V3tG`0VuNIOwk\RmeJQVYXcH�VQZ[JUNWVYLwJwz)Â�Ow_;gmVuNIJQe5P.D�FIHFIHKJ�LwV3_;J�P.D�FIHNIJa`oFdNIDGXUFIJQe
P�JaV3ghOwRnNdvT�,tSVYFIJaR\XUv�HmVY`+V}tGDG_;D�FIJQe;`oFWVYFIDG`oFIDGXQV3t�DG_;gmV3XcF�OwR�gKtSVavTJUNghJUNdpyO3NI_�V3R\XaJ.`dDGRKXaJl_;Ow`oF�XaO3R\�henJaRKXUJlDGRTFIJUNIZ3V3tG`�OYZwJUNItSV3g�V3RKe�FIHKJ
_;JQVYR}Z3V3tGkKJU`qtSDGJ�P.D�FIHKDGR�FIH\J�XaO3R\�me\JaR\XaJ�DGRTFIJUNIZwVYtG`qO3phJQVYXcH}O3FIH\JUNQz�,FIDGtGt���FIHKJcNIJ=VYNIJ�VYgKgKVYNIJaRTF;Z,DG`dkmVYt.FdNIJURme\`jFIHKVYF;DGRKe\DGXQVYFIJ=V~e\Jcb
XUNIJQVY`dJ�DGR�ghJUNdp�OYNI_�V3RKXUJ�P.D�FIH}V3R'DGRKXUNIJQVY`dJ�DGR�t�VuFIJaRKXcvTz���H\J�tGDGRKJQVuN
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NIJUL3NIJa`d`dDGOwR\`�p�OYNjihOYFIHx^nDGtGtG`�Z[JcNI`dkK`'tSVYFIJaR\XUvxVYRmexe\JaVYFIHK`�Z[JUNI`dk\`
tSVuFIJaRKXUv�HKVuZwJ�V.P�JQVY^�XUOTJU²;XaDGJaRTF�O3pme\JUFIJcNI_;DSRKVYFIDGOwR��3VYNIOwk\Rme��nz ¦nz

4.2 Summary��REFIHKJ�p�k\tStL[V3_;J�FIJa`oFI`a�gmV3XW^[JUF7tGOw`d`=`oFIDGtGt'e\OTJU`=RKOYF=VursJaXUFg\tSVQv[JUNjghJUNdpyO3NI_�VYRKXaJwz~�TFWVYFIDG`oFIDGXQV3tGt�vT��t�VuFIJaRKXcvxe\OTJU`�RKOYFjHKVuZwJ�V
`dDGL3RKD��mXQVYRTF0DG_;gmV3XcFO3R{ghJcNdp�O3NI_�VYRKXaJ}JaD�FIHKJUNQ��VYt�FIHKOwk\LwHfFIHKJcNIJ}DG`V;`dtGDGLwHTF0enJaXUNIJQVY`dDGRKL�FdNIJaRme#DGR�gKtSVavTJUNMghJUNdpyO3NI_�V3R\XaJ0P.D�FIH�VYRfDGR\bXcNIJQV3`dJ�DGR�tSVYFIJaR\XUvTz���HKJjNIJU`dkKt�FI`'_�VQv�ihJ;ihJUXQV3k\`dJ;gKtSVavTJUNI`'XQV3R
XUOw_;ghJaR\`IVYFIJxp�OYN~H\DSL3HtSVYFIJaR\XaDGJa`~iTv5gKknNIghOw`dJat�v5`oP.DGFIXWHKDGR\L�FIOP�JQV3ghO3RK`�FIHmVuF�NIJa�,k\D�NIJ+tSJU`d`�VYXaXaknNWVYFIJlV3DG_;DGRKLnz�Â�JUNdFWV3DGRjP�JQV3ghO3RK`
`dk\XcH�VY`MFIH\J}��tSVY^�Â�V3R\RKOwR��mp�OYN!JU�\VY_;gKtGJw�K�\NIJ'DSR�V;XaO3RKJ�`dHmVYghJFIHKVYF`dg\NIJQV3e\`O3k\FV3`!D�FlFdNWVQZ[JatG`!VaP+Vav=p�NIOw_?FIHKJ'`dHKOTOYFIJUNQz!��Z[JaR
P.D�FIHfV�HKDGLwH#V3_;O3kKRTF+O3p�t�VuFIJaRKXcv�FIH\Jg\t�VavTJcN.OwRKt�v�RKJUJQe\`�FIO�V3DG_DGRxFIHKJ�L3JaRKJUNWVYt.e\D�NIJaXUFIDGO3R�OYpH\DG`�O3N�HKJUN}Owg\ghOwR\JaRTF}FIO�XQVYkK`dJ7V
`dk\iK`oFWVYR,FIDSVYtMVY_;Owk\R,F�O3p!eKV3_�VYLwJwz·�KknFIk\NIJ�P�OYNI^�_�VavxtGOTO3^·VuFH\OQP�gKtSVavTJUNI`!XWHmVYRKLwJ�FIHKJaD�N0`oFdNWVuFIJaLwDGJa`a��ghJUNIHmVYgK`!XWHKOTO3`dDGRKL#`dk\XcHtGOQP5g\NIJaXaDG`dDGOwR=P�JQV3ghO3R\NdvT�\VYFlH\DSL3HKJUNltSVYFIJURKXaDGJa`az

4.3 Network Level Analysis¡l_;OwR\L=O3FIH\JUN}FIH\DGRKLw`a��V=ihJUFdFIJcN�k\Rme\JcNI`oFWV3RmenDGRKLfO3plR\JUF]P�O3NI^
LwV3_;J�FdNWVu²;X+XQV3R�HKJatGgjenJa`dDGLwRjR\JUF]P�O3NI^,`�V3RKe�VYNIXWHKD�FIJaXcFIk\NIJa`qFIHmVuF_;OYNIJ�JUrsJaXcFIDSZwJat�v�V3XaXaO3_;_;O,eKVuFIJ�RKJUF�P�OYNI^|L[V3_;J�FdNWVY²;X~pyOTO3Fdb
gnNIDGR,FI`azq�Kk\NdFIH\JUNI_;O3NIJw�3XQVuNIJUp�k\tKJa_;g\DGNIDGXQVYt\_;JaV3`dk\NIJU_;JaRTFI`�O3psR\JUFdbP�O3NI^'L[VY_;Ja`qXQVYR}gnNIOYZ,DSe\J�FIHKJ�e\VYFWV+NIJQ�TkKD�NIJQe'p�O3N�VYXaXaknNWVYFIJ�`dDG_�knb
tSVuFIDSO3RK`a�mV�F]vng\DSXaV3tsFIOTOwtsp�O3NlJaZ3V3tGkKVYFIDGRKL}RKJUF�P�O3NI^;NIJa`dJaVYNIXWH�z���HKDG``dJUXUFIDGOwR7e\Ja`dXUNIDGihJa`�V3RKe�`dk\_;_�VYNIDG³aJa`�FIHKJ+NIJa`dk\t�FI`�O3p�OwknN�R\JUF]P�O3NI^
FdNWVu²;X'V3RKV3t�vn`dDG`MOYp��!�.�3�3�w�,z

576�8'9�:<; =@=^?��U6uJ�:<O^J�; �';!:[F39GF r 6��};mL I@: �K6��];�:<;�E�J�� ;!J �
X I@:[Z��xI'E �G6�J�6�I'EGF	_

4.3.1 TrafficC�JqNWVYR0_�kKt�FIDGgKtGJ�pykKtGt�b�tGJaR\L3FIH'L[VY_;Ja`sP.DGFIH0O3RKJ�gKtSVavTJUN�_�VYFIXWHKJae
V3LwV3DGRK`oF�F�P�OihOYFI`�OwR�Vl`d_�VYtGtn`oFWVYRme\VYNWe'_�V3g��)�'±7b º ¡��Á��sP.D�FIHp�O3k\N�e\D�rsJUNIJaRTF�XaO3Rme\D�FIDGOwR\`�O3psgmVYXc^wJUF�tSO3`d`�VYRme}tSVuFIJaRKXUvTzq�KO3N�JQVYXcH
L[VY_;Jw�,P�J!XaV3g\FIknNIJQe�V3tGtsRKJUF�P�O3NI^�gKV3XW^[JUFI`�pyO3N0¥u�Y��`dJaXaO3Rmen`.e\k\NdbDGRKL�FIH\J!_;DSeKentSJO3pqFIHKJ0¹}_;DGRnknFIJ_�VuFIXcH�z
��DGLwknNIJ=¥w¥�`dHKOQP.`'FIHKJ;i\DGFdNWVuFIJ�VQZ[JUNWV3L3JQe~JaZwJUNdv~¹3�w�f_;`0OuZ[JUNFIDG_;Jwz	�DG`dkKV3tGt�vT��D�F�V3g\ghJQVYNI`�FIHKVYF}RKJaD�FIH\JUN�gKV3XW^[JUF}tGOw`d`jR\O3N}t�VubFIJaR\XUv�HmVY`MV�`dDGLwRKD��KXQV3RTFlJUrsJaXUF.O3R7FIH\J!L[VY_;Jw® `+iKD�FdNWVYFIJwz���VYiKtGJ'�

FWV3i\kKtSVYFIJU`}FIHKJ;LwV3_;Ja`a®qVuZwJUNWV3L3J7i\DGFdNWVuFIJa`}V3Rme�`oFWVYRme\VYNWexe\JUZnDSVub
FIDGOwR\`aza4RKXaJ'VYL[VYDSR��stSVYFIJaR\XUvfVYRme#gKV3XW^[JUFltGOw`d`HKVQZ[J0tGDGFdFItGJ�JUrsJaXUF
V3RKe7VYtGt�pyOwk\N+FdNWVYXaJa`.HmVQZ[JMZ[JUNdv�tGOQP�iKD�FdNWVYFIJU`.FIHKVYF+XaV3R#JaV3`dDGt�v#ihJV3XWHKDGJaZwJQe�P.D�FIH#F�v\g\DGXQV3t�V3XaXUJa`d`MtGDGRK^�imVYRme,P.D�e,FIHK`az

Á�Ow`d` Á�VuFIJaRKXcv ¡lZ,L�«0iKg\` �,FWeo�!JaZ
��� �3_;` ¦w�,zG¥u¹ �nz �w�
��� ¥Q¹3�3_;` ¦[½TzG¥u� ¥3¥wz �w�
¹�� �3_;` ¦��,z ¶[½ ¥a�nz ¶w¦
¹�� ¥Q¹3�3_;` ¦w¦,z �Y§ ¥3¥wz �w�

r O^sGN�; y ?�
 �';!:<O^8@;��U6�Jk:[O,J�; O@E � AWJ�O^E ��O^: � �o; ��6�O,J36�I'E
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��DGLwknNIJ#¥u��`dHKOQP.`'V7Xak\_�k\t�VuFIDGZ[J�enJaRK`dD�F�vfp�kKR\XUFIDGOwR{O3p�gmV3XW^[JUF`dDG³aJa`a��DGRKXatGkmenDGRKL�� �0��¤Y�]�HKJQV3e\JUN�gKtGkK`}L[VY_;J7e\VYFWV,��enk\NIDGRKL�VF]vng\DSXaV3tKLwV3_;J.O3p���.�3�w�3�nz$nDGL3HKJUN�tGJaZ[JatG`�OYp�gmV3XW^[JUF�tGOw`d`�V3Rme}t�Vub
FIJaR\XUv7e\DSe7R\O3FMV3g\ghJQVYN.FIOjHKVuZwJ0V�`dDGLwR\DG�KXQV3RTFMJUrsJaXUFlO3R7FIHKJ0`dDG³aJO3p�FIHKJjgKV3XW^[JUFI`azj��R�L3JaRKJcNWV3t��q�!�.�Y�w�3�#gmVYXc^[JcF'`dDS³UJa`�VYNIJ;`dDGLwR\DGp�b
DGXQV3RTFIt�v{tSVYNILwJcN�FIHKV3R�V7ghO3gKkKtSVuN0NIJQV3t�b�FIDG_;Jj`oFdNWVYFIJaLYv{L[V3_;J#´G¥U§3µ��iKknF�XaO3_;gmVuNWV3iKtGJ�FIOlO3FIH\JUN��q���'LwV3_;Ja`azV4Z[JUNWV3tGt��3�!�.�3�3�w�`dJURme\`
XaO3RK`dDSe\JUNWVYiKt�v}`d_�V3tGtGJUN�gmVYXc^[JcFI`�FIHmVYR}FIHKJ�F]vngKDGXQVYt,�]RTFIJUNIRKJcF�FdNWVY²;XgmVYXc^wJUF.`dDG³aJ'O3pqOuZ[JUNl§w�w��iTv,FIJa`0´ �Yµ�z
��DGLwknNIJl¥a�+e\Jag\DSXcFI`�FIHKJqXUkK_�k\tSVYFIDGZ[J�e\JURK`dD�F]vMp�kKR\XUFIDGOwR\`��ªÂ0�0��`W�
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pyO3N�DGRTFIJUNdbªgmV3XW^[JUF}FIDG_;Ja`a��ihOYFIH·XUtSDGJaRTF;FIO�`dJUNIZ[JUN�VYRme�`dJUNIZ[JUN;FIO
XUtSDGJaRTFQzl��H\J�LYNWV3g\HK`l`dHKOQP5FIHKVYFlFIHKJ'XatGDGJaRTFDG`l`dOw_;JUP.HKVYFMDGRKXaO3R\b
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