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16 Million channels

Charge  Time Pattern

MHz 
LLISION RATE

100 kHz 
EL-1 TRIGGER

1 Megabyte EVENT

200 Gigabyte BUF
500 Readout memori e

3 Gigacell buffers

0 Gigabit/s 

5 TeraIPS

Gigabit/s 
SERVICE LAN

Petabyte  ARCHIVE

Energy Tracks

100 Hz
TERED EVENT

EVENT BUILDER.  A large
switching network (512+512 ports) w
throughput of approximately 500 Gbit
the interconnection between the sour
(Readout Dual Port Memory) and the
destinations (switch to Farm Interface
Event Manager collects the status an
request of event filters and distributes
building commands (read/clear) to RD

EVENT FILTER.  It consists 
of high performance commercial proc
organized into many farms convenien
on-line and off-line applications.  The 
architecture is such that a single CPU
processes one event

DYSTRYBUTOR

1 Terabit/s 
A CHANNELS)
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processor farm = 500 nodes x 1000 MIPS

LV nodes input f f/node t/ev./node data/ev. data/node all data

2 200 100 kHz 500 Hz 2 ms 200 kB 100 MB/s 20 GB/s

3 200 10 kHz 50 Hz 20 ms +200 kB 10 MB/s 2 GB/s

4 100 1 kHz 10 Hz 100 ms +600 kB 6 MB/s 0.6 GB/s

Possible High Level Trigger Data Flow



 Wesley Smith, U. Wisconsin January, 1999

CMS/LHC Trigger PhysicsCMS/LHC Trigger Physics

 Standard model Higgs (high luminosity)

• H (80 GeV) → γ γ 
• H (120 GeV) → Z Z* (4 leptons)

• H (>500 GeV) → leptons ( + ν's)

• H (< 2MW Associated t or W or Z) → b b (lepton + X)
 SUSY Higgs (low luminosity)

• (standard model Higgs like channels)

• h, H, A → τ τ (lepton + X) or → µµ
• A → Z h ; h → bb (lepton + X)

• p p → t t X; t → H+ b; H+ → τ ν; t → lepton + X; τ  → X
 SUSY sparticle searches (low luminosity)

• MSSM sparticle → LSP (Missing Et) + n jets  

• MSSM sparticle → Same sign dileptons + X
 Other new particles

• Z' → dileptons

• Leptoquarks: dileptons
 Top physics (low luminosity)

• t → lepton + X 

• t → multijets 
 Bottom physics (low luminosity)

• b → lepton + X

• b → ψks (leptons + X)                                                            
 QCD

• Low luminosity 100 GeV jets

• High luminosity 200 GeV jets
 ⇒  Trigger candidate requirements:

• High luminosity:  lepton/γ (30 GeV), dileptons/γγ (15 GeV)
                              missing Et (100 GeV), jets (200 GeV)

• Low luminosity:   lepton/γ (15 GeV), dileptons/γγ (10 GeV)
                              missing Et (50 GeV), jets (100 GeV)



   

D.D. Trig1 

Physics cuts / Higgs - I

 6 central jets with  Et > 25 GeV in I ηj I < 2.5

 Emiss v  20 GeVt

  4 jets b-tagged

 if IηI < 2.4 2 jets:  Et
j > 40 GeV  

|ηe,   | < 2.5, 2.4;µ

1) H → γγ 
Two isolated photons, Et(γ1) > 40 GeV, Et(γ2) >25 GeV

isolation: no track with pt > 2.5 GeV in cone R = 0.3
and Et

em
 
cell in R < 0.3 less that 2.5 GeV

2) WH, ttH          γγ                          →  + X

3) H (→ γγ ) + jets

Two isolated photons, Et(γ1) > 40 GeV, Et(γ2) >25 GeV

one isolated lepton:   pt   20 GeV,  >

in IηI < 2.5

Two isolated photons, Et(γ1) > 40 GeV, Et(γ2) >25 GeV

Et(γ1 + γ2) >50 GeV

  Ej > 800 GeV  if IηI >2.4

∆R (γ -jet) 
>1.5

    4) W (→   ν) H (→ bb ) 

|ηe,   | < 2.5, 2.4;µone isolated lepton:   pt   20 GeV,  >

   only two central jets with  Et > 25 GeV in I ηj I < 2.5

 5) tt (→   ν  + X) H (→ bb ) 

both jets b-tagged

|ηe,   | < 2.5, 2.4;µone isolated lepton:   pt   20 GeV,  >

      no other jets with  Et > 25 GeV in I ηj I < 4.5

      Emiss >  20 GeV
t

      Emiss >  20 GeVt



  

Two isolated leptons:   pt   30 GeV,  

m

D.D. Trig2 

Physics cuts / Higgs - II

 Veto central jets with  Et > 25 GeV in I ηj I < 3.5

>

> 10 GeV 

8)  H       WW      ν  ν
1   pt   20 GeV  >2

6) H → ZZ* → 4  
±

Et > 20,15,10,10 GeV; pt > 20,10,5,5 GeV;
µe

|ηe,   | < 2.5, 2.4;µ

4 isolated leptons ( in ∆R = 0.2 no track with pt > 2.5 GeV)

(IP/σ) max < 3

→ →

9) H → ZZ → 4  
±

3 isol. leptons, Et
e,  pt

µ > 20,15,10,10 GeV, |ηe, µ | < 2.5, 2.4

for high mH : pt(Z) > 50 GeV, pt(ZZ) > 30 GeV 

m = mz ± 6 GeV 

m = mz ± 6 GeV 

Two isolated leptons:   ptµ   

 7) H       Zγ    →
 > 10 GeV, pte > 15 GeV

one isolated photon:   Et
γ > 30 GeV,

 |ηe,   | < 2.5, 2.4;µ

|ηγ| < 2.5

in



  

 two jets with Et > 60 GeV in |η| < 2.5  

D.D. Trig3 

Physics cuts / Higgs - III

10) h,H,A → ττ      e
±+ µ + X

Et > 20 GeV; pt > 20 GeV;
µe |ηe,   | < 2.5, 2.4;µ

2 isolated leptons ( in ∆R = 0.2 no track with pt > 2.5 GeV)

 one isolated lepton:   pt    > 15 GeV, 

 one "τ jet":   Et
j > 40 GeV,

 |ηe,   | < 2.5, 2.4;µ

|ηγ| < 2.4

in

→

700 <  ∆φ(e,µ) < 1750

11) h,H,A → ττ       
±+ h

 + X→

±

  ± 

one isol. hard track  pt
h > 15 GeV pointing to τ jet: R < 0.1

600 <  ∆φ( τ-jet, lepton ) < 1750

Et
miss > 20 GeV 

τ-jet:

  collimation:
 
                 ΣEt

ECAL cells
(R = 0.13)/ΣEt

ECAL cells(R = 0.4) > 0.95
isolation:
   no trig. tower with Et > 2 GeV in 0.13 < ∆R( tower/jet axis) < 0.4 

12) h,H,A → ττ      h 
±+  h 

 + X→

±

 one isol charged hadron pt
h > 40 GeV pointing to each jet: 

 ∆R (h/jet axis) < 0.1 

Et
miss > 40 GeV 

track isolation in cone R = 0.4

13)  h,H,A → µµ 
 two isolated muons:  ptµ    > 10 GeV,  |η  | < 2.4;

µ
in

 < 1 jet of   Et
j > 40 GeV  in |η| < 2.4_



   

D.D. Trig4 

Physics cuts / Higgs - IV

 Emiss v  100 - 200 GeVt

 

 in IηI < 3.0 < 2 central jets,  Et
j > 40 - 100 GeV   

14)  H → ZZ →   νν

15)  H → WW →   

16)  H → ZZ →      

ν jet jet

jet jet

Two isolated leptons:   pt > 20 GeV, pt   > 60 - 100 GeV 

One  isolated lepton:   pt > 50 - 100 GeV 

Two isolated leptons:   pt > 50 GeV; pt(Z) > 150 GeV 

 in IηI > 2.0  for mH ~ 1 TeV 1 tagging jet,  Ej > 1 TeV   

 Etmiss > 150 GeV

_

 in IηI > 2.4  2 tagging jets,  Ej > 400 GeV, Etj > 20 GeV   

 in IηI < 3.0 < 2 central jets,  Et
j > 40 - 100 GeV   _

 in IηI > 2.4  2 tagging jets,  Ej > 400 GeV, Etj > 20 GeV   

m = mz ± 10 GeV 

17) bbH (→ γγ )  (for light Higgs - still under study) 

   Two isolated photons, Et(γ1) > 30 GeV, Et(γ2) >25 GeV

  only two central jets with  Et > 20 GeV in I ηj I < 2.5
  > 1 b-tagged _



  

Search in:     and no jets + (Emiss ) eventst3 ±

Three isolated leptons:   pt   15 GeV  

Emiss
t

m m   mz ± 10 GeV=

D.D. Trig5 

Physics cuts / sparticle searches

 Veto central jets with  Et > 25 GeV in I ηj I < 3.5

 production:  ~ ~χ±χ0
ji

>

< 81 GeV  or

: no cut

Search in:   + Emiss events

19)  Slepton pair production (mass range from 100 to 400 GeV):

2 same flavour leptons, pt v 20 - 50 GeV

Emiss v  50-100 GeV

 in IηI < 3.5Central jet veto,  no jet with Et > 25 GeV  

t

relative azimut. cut  Emiss vs leptons: ∆φ(Et
miss,pt  ) > 1200

t

20)  Squark/gluino  pair production (Rp conserving) :

Search in:    jets + Emiss  + any number of        ±

t

t

 Emiss v  100 - 200 GeV
t

 isolated e, µ and non-isolated µ: pt
µ  10 GeV, Et

e >20 GeV >

 in IηI < 3.0 2 or more central jets,  Et
j > 40 - 150 GeV  

isolation: no track with pt > 2 GeV in cone R = 0.3
and ΣEt

cell in ring 0.05 < R < 0.3 less that 10% of pt

18)

(these are generic cuts, mass rang from 350 to 2500 GeV)



  

D.D. Trig6 

Physics cuts / sparticle searches II

21)  Squark/gluino  pair production/Rp violating -  preliminary !

Search in:    jets + Emiss  +        
±

t

 Emiss
t

 > 2 isolated e, µ : pt
µ    5 GeV, Et

e > 10 GeV >

 in IηI < 3.0 2 or more central jets,  Et
j > 30 - 100 GeV   

isolation: no track with pt > 2 GeV in cone R = 0.3
and ΣEt

cell in ring 0.05 < R < 0.3 less that 10% of pt

_

: no cuts

22)  Sparticle  production/ GMSB scenarios -  preliminary! 

 > 2 isolated γ : Et
γ > 20 GeV _

 > 1 isolated e, µ : pt
µ    5 GeV, Et

e > 10 GeV (desirable) >_

 Emiss
t > 20 - 100 GeV (depends on mass range)

"τ-jets" could be desirable or even required
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WKUHVK� UDWHV >+]@ DW ��A�� WKUHVK� UDWHV >+]@ DW ��A��

>*H9@ LQGLY� DGGLW� FXPXO� >*H9@ LQGLY� DGGLW� FXPXO�

O �� ���� ���� ���� ��� ��� ��� ���

γ �� ��� ��� ���� �� ��� ��� ����

M ��� ��� ��� ���� ��� ��� ��� ����

O O �� ��� ��� ���� �� ��� ��� ����

O γ ��� �� ��� ��� ���� ��� �� ��� ��� ����

γ γ �� ��� ��� ���� �� ��� ��� ����

O M ��� ��� ��� ��� ���� ��� ��� ��� ��� ����

γ M ��� ��� ��� ��� ���� ��� ��� ��� ��� ����

M M ��� ��� ��� ���� ��� ��� ��� ����

O O O � ��� ��� ���� �� ��� ��� ����

O O γ �� �� ��� ��� ���� ��� �� ��� ��� ����

O γ γ �� � ��� ��� ���� ��� �� ��� ��� ����

γ γ γ �� ��� ��� ���� �� ��� ��� ����

O O M �� ��� ��� ��� ���� ��� ��� ��� ��� ����

O M M ��� ��� ��� ��� ���� ��� ��� ��� ��� ����

γ γ M ��� ��� ��� ��� ���� ��� ��� ��� ��� ����

γ M M ��� ��� ��� ��� ���� ��� ��� ��� ��� ����

M M M ��� ��� ��� ���� ��� ��� ��� ����

� M �� ��� ��� ���� ��� ��� ��� ����

� M �� ��� ��� ���� ��� ��� ��� �����

� M �� ��� ��� ����� �� ��� ��� �����



� ³RII�OLQH FXWV´ TXRWHG DUH MXVW SUHVHOHFWLRQ FULWHULD
² WKH HIILFLHQF\ PLJKW EH VWLOO UHDVRQDEOH IRU KLJKHU FXWV

� DFWXDO HIILFLHQF\ IRU JLYHQ /� WKUHVKROGV QHHGV WR EH HYDOXDWHG

FKDQQHO RII�OLQH FXWV /� WKUHVKROGV #���� FRPPHQWV

+ → γ γ �γ!��� �� γγ !�� a2�.�� DV\PP�

:+� WW+ → O γ γ ; �γ!��� ��� O!�� γγ O !��� �� 2�.�

� + → γ γ ) � MHWV �γ!��� ��� M!�� γγ !�� a2�.�� DV\PP�

: �→Oν� + �→EE� O!��� �M!��� (7
PLVV!�� O MM ! ��� ��� DGG LVRO� (7

PLVV

WW �→Oν�;� +�→EE� O!��� �M!��� (7
PLVV!�� �M ! �� DGG LVRO� O �M (7

PLVV

+ → == → �O �O ! ��� ��� �� � OOO ! �� DVV\P� LVRO� DGG �O

+ → == → OO M M �O ! ��� �M !�� OO ! �� 2�.�

+ → == → OO νν O!��� (7
PLVV!��� OO ! �� DGG LVRO� (7

PLVV

+ → =γ �O !��� γ!�� OO γ !��� �� a2�.�� WXQH

+ → :: → Oν Oν �O ! ��� �� OO ! �� GLIILFXOW� LVRODWLRQ

+ → :: → Oν M M O ! ��� �M !��� (7
PLVV!��� O ! ���� O MM ! ��� ��� DGG LVRO� (7

PLVV

K → ττ τ !�� OO ! �� GLIILFXOW� LVRODWLRQ

K → µµ µ !�� OO ! �� GLIILFXOW� LVRODWLRQ

χ±χ� → �O�; �O !�� OOO ! �� 2�.�

 → O O � (7
PLVV �O!��� (7

PLVV!�� OO ! �� DGG LVRO� (7
PLVV

/   �O !��� �M !��� (7
PLVV!��� OO ! ��� OO M !��� ��� DGG LVRO� OO MM� (7

PLVV

O× O×

T× J×
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OLF]ED SU]\SDGNyZ σ F]DV
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WDVN WRRO ODQJ� IXOO QDPH

JHQHUDWLRQ
SDUWLFOHV # YHUWH[

3<7+,$ � I��

3<7+,$ � &��

VLPXODWLRQ

WUDQVSRUW WKURXJK
WKH GHWHFWRU

&06,0 � *($17 � I�� &06 6,0XODWLRQ

26&$5 � *($17 � &�� 2EMHFW RULHQWHG 6LPXODWLRQ IRU &PV
$QDO\VLV DQG 5HFRQVWUXFWLRQ

)$026 &�� )$VW 02QWH�FDUOR 6LPXODWLRQ

GLJLWLVDWLRQ

GHWHFWRU UHVSRQVH

&06,0 � *($17 � I��

25&$ &�� 2EMHFW RULHQWHG 5HFRQVWUXFWLRQ IRU
&PV $QDO\VLV

UHFRQVWUXFWLRQ

KLWV DQG ILWV

&06,0 I��

25&$ &��

DQDO\VLV

FXWV DQG SORWV

3$: I�� 3K\VLFV $QDO\VLV :RUNVWDWLRQ

5227 &��

,*8$1$ &�� ,QWHUDFWLYH *UDSKLFDO 8VHU $1$O\VLV

/+&�� &��

-$6 -DYD -DYD $QDO\VLV 6WXGLR

&06�6RIWZDUH�7RROV
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/XFDV 7D\ORU� 1RUWKHDVWHUQ 8QLYHUVLW\

8VHU $QDO\VLV (QYLURQPHQW

����� 2FWREHU ����� &(51

�VW ,QWHUQDO 5HYLHZ RI &06 6RIWZDUH DQG &RPSXWLQJ

3URWRW\SH������,QWHUDFWLYH��'�'HWHFWRU
DQG�(YHQW�9LVXDOLVDWLRQ�ZLWK�25&$

3URWRW\SH������,QWHUDFWLYH��'�'HWHFWRU3URWRW\SH������,QWHUDFWLYH��'�'HWHFWRU
DQG�(YHQW�9LVXDOLVDWLRQ�ZLWK�25&$DQG�(YHQW�9LVXDOLVDWLRQ�ZLWK�25&$

5HFRQVWUXFWHG
�25&$� REMHFW

*HQHULF �*($17��
GHWHFWRU GLVSOD\



,UZLQ *DLQHV� )HUPLODE

2YHUYLHZ

����� 2FWREHU ����� &(51

�VW ,QWHUQDO 5HYLHZ RI &06 6RIWZDUH DQG &RPSXWLQJ

&RPSXWLQJ�0RGHO��6RIWZDUH�6WUDWHJ\&RPSXWLQJ�0RGHO��6RIWZDUH�6WUDWHJ\&RPSXWLQJ�0RGHO��6RIWZDUH�6WUDWHJ\

7KH .H\ &KDOOHQJH DQG WKH 6ROXWLRQ WR &RPSOH[LW\

➨ $ 0RGHUQ� (QJLQHHUHG 6RIWZDUH )UDPHZRUN

➨ 2EMHFW�2ULHQWHG 'HVLJQ

➨ 0RGHUQ /DQJXDJHV �&��� -DYD����� DQG 7RROV �2'%06� +366�����

➨ 8VH RI 0DLQVWUHDP &RPPHUFLDO SURGXFWV ZKHUHYHU SRVVLEOH



+DUYH\ % 1HZPDQ� &DOLIRUQLD ,QVWLWXWH RI 7HFKQRORJ\

'LVWULEXWHG $QDO\VLV DQG 5HJLRQDO &HQWUHV LQ &06�

����� 2FWREHU ����� &(51

�VW ,QWHUQDO 5HYLHZ RI &06 6RIWZDUH DQG &RPSXWLQJ

/+&�&RPSXWLQJ��'LIIHUHQW�IURP
3UHYLRXV�([SHULPHQW�*HQHUDWLRQV
/+&�&RPSXWLQJ��/+&�&RPSXWLQJ��'LIIHUHQW'LIIHUHQW�IURP�IURP

3UHYLRXV�([SHULPHQW�*HQHUDWLRQV3UHYLRXV�([SHULPHQW�*HQHUDWLRQV

◆◆ *HRJUDSKLFDO GLVSHUVLRQ�*HRJUDSKLFDO GLVSHUVLRQ� RI SHRSOH DQG UHVRXUFHVRI SHRSOH DQG UHVRXUFHV

◆◆ &RPSOH[LW\�&RPSOH[LW\� WKH GHWHFWRU DQG WKH /+& HQYLURQPHQWWKH GHWHFWRU DQG WKH /+& HQYLURQPHQW

◆◆ 6FDOH�6FDOH� 3HWDE\WHV3HWDE\WHV SHU \HDU RI GDWDSHU \HDU RI GDWD

���� 3K\VLFLVWV

��� ,QVWLWXWHV

�� &RXQWULHV

0DMRU FKDOOHQJHV DVVRFLDWHG ZLWK0DMRU FKDOOHQJHV DVVRFLDWHG ZLWK

❒❒ &RRUGLQDWHG 8VH RI 'LVWULEXWHG FRPSXWLQJ UHVRXUFHV&RRUGLQDWHG 8VH RI 'LVWULEXWHG FRPSXWLQJ UHVRXUFHV

❒❒ 5HPRWH VRIWZDUH GHYHORSPHQW DQG SK\VLFV DQDO\VLV5HPRWH VRIWZDUH GHYHORSPHQW DQG SK\VLFV DQDO\VLV

❒❒ &RPPXQLFDWLRQ DQG FROODERUDWLRQ DW D GLVWDQFH&RPPXQLFDWLRQ DQG FROODERUDWLRQ DW D GLVWDQFH

5	'� 1HZ )RUPV RI 'LVWULEXWHG 6\VWHPV5	'� 1HZ )RUPV RI 'LVWULEXWHG 6\VWHPV



,UZLQ *DLQHV� )HUPLODE

2YHUYLHZ

����� 2FWREHU ����� &(51

�VW ,QWHUQDO 5HYLHZ RI &06 6RIWZDUH DQG &RPSXWLQJ

&RPSXWLQJ�0RGHO����+DUGZDUH&RPSXWLQJ�0RGHO����+DUGZDUH&RPSXWLQJ�0RGHO����+DUGZDUH

)OH[LEOH DUFKLWHFWXUH
ZKLFK FDQ UHVSRQG WR
FKDQJLQJ XQLW FRVWV�
QHWZRUN SROLFLHV� HWF�

a� 5HJLRQDO &HQWUHV�
SK\VLFV DQDO\VLV �HDFK
a��� RI &(51
FDSDFLW\�

8QLYHUVLWLHV�
SK\VLFV DQDO\VLV DQG
VLPXODWLRQ

�



+DUYH\ % 1HZPDQ� &DOLIRUQLD ,QVWLWXWH RI 7HFKQRORJ\

'LVWULEXWHG $QDO\VLV DQG 5HJLRQDO &HQWUHV LQ &06�

����� 2FWREHU ����� &(51

�VW ,QWHUQDO 5HYLHZ RI &06 6RIWZDUH DQG &RPSXWLQJ

&RPSDULVRQV�ZLWK�/+&�VL]HG
H[SHULPHQW��&06�DW�&(51�>@
&RPSDULVRQV�ZLWK�/+&�VL]HG&RPSDULVRQV�ZLWK�/+&�VL]HG
H[SHULPHQW��&06�DW�&(51�>@H[SHULPHQW��&06�DW�&(51�>@

Exp er im en t
O n s ite  C PU  S I95     
1  S i95  = 40  M IP S

o ns ite  d isk  
(T B) 

o ns ite  tap e  
(T B) L AN cap ac ity D a ta  Im po rt/Exp or t B o x  C o u nt 

 LH C  (20 06) 520 ,000 * 540 3000 46  G B /s
10  T B /d ay  

(su s ta ined ) ~140 0
C D F - 2 12 ,000 20 800 1  G b /s 18  M B/s ~250
D 0 - 2 7 ,000 20 600 300  M b/s 10  M B/s ~250

Bab ar ~600 0  8 ~300  
100  + 100 0  

M b /s ~400  G B /d ay ~400  
D 0 295 1 .5 65 300  M b/s ? 180
C D F 280 2 100 100  M b/s ~100  G B /d ay ?
A L EPH 300 1 .8 30 1  G b /s ? 70
D EL PH I 515 1 .2 60 1  G b /s ? 80
L 3 625 2 40 1  G b /s ? 160
O P AL 835 1 .6 22 1  G b /s ? 220
N A 45 587 1 .3 2 1  G b /s 5  G B /d ay 30

>@>@ 7RWDO &38� &06 RU $7/$6 a ������������� 06L��7RWDO &38� &06 RU $7/$6 a ������������� 06L��
�&XUUHQW &RQFHSWV� PD\ EH IRU ���&XUUHQW &RQFHSWV� PD\ EH IRU ������ /XPLQRVLW\�/XPLQRVLW\�



+DUYH\ % 1HZPDQ� &DOLIRUQLD ,QVWLWXWH RI 7HFKQRORJ\

'LVWULEXWHG $QDO\VLV DQG 5HJLRQDO &HQWUHV LQ &06�

����� 2FWREHU ����� &(51

�VW ,QWHUQDO 5HYLHZ RI &06 6RIWZDUH DQG &RPSXWLQJ

021$5&021$5&021$5&

00RGHOVRGHOV 22II 11HWZRUNHGHWZRUNHG $$QDO\VLVQDO\VLV
$W$W 55HJLRQDOHJLRQDO &&HQWHUVHQWHUV

&DOWHFK� &(51� &ROXPELD� )1$/�&DOWHFK� &(51� &ROXPELD� )1$/� +HLGHOEHUJ+HLGHOEHUJ��

+HOVLQNL� ,1)1� ,1�3�� .(.� 0DUVHLOOHV� 03,�+HOVLQNL� ,1)1� ,1�3�� .(.� 0DUVHLOOHV� 03,�
0XQLFK�0XQLFK� 2UVD\2UVD\� 2[IRUG� 7XIWV� 2[IRUG� 7XIWV

*2$/6*2$/6
➨➨ 6SHFLI\ WKH PDLQ SDUDPHWHUV6SHFLI\ WKH PDLQ SDUDPHWHUV

FKDUDFWHUL]LQJ WKH 0RGHO¶VFKDUDFWHUL]LQJ WKH 0RGHO¶V
SHUIRUPDQFH� WKURXJKSXWV� ODWHQFLHVSHUIRUPDQFH� WKURXJKSXWV� ODWHQFLHV

➨➨ 'HYHORS ³%DVHOLQH 0RGHOV´ LQ WKH ³IHDVLEOH´'HYHORS ³%DVHOLQH 0RGHOV´ LQ WKH ³IHDVLEOH´
FDWHJRU\FDWHJRU\

➨➨ 9HULI\ UHVRXUFH UHTXLUHPHQW EDVHOLQHV�9HULI\ UHVRXUFH UHTXLUHPHQW EDVHOLQHV�
�FRPSXWLQJ� GDWD KDQGOLQJ� QHWZRUNV��FRPSXWLQJ� GDWD KDQGOLQJ� QHWZRUNV�

&252//$5,(6�&252//$5,(6�

➨➨ 'HILQH WKH'HILQH WKH $QDO\VLV 3URFHVV$QDO\VLV 3URFHVV

➨➨ 'HILQH'HILQH 5& $UFKLWHFWXUHV DQG 6HUYLFHV5& $UFKLWHFWXUHV DQG 6HUYLFHV

➨➨ 3URYLGH3URYLGH *XLGHOLQHV IRU WKH ILQDO 0RGHOV*XLGHOLQHV IRU WKH ILQDO 0RGHOV

➨➨ 3URYLGH D3URYLGH D 6LPXODWLRQ6LPXODWLRQ 7RROVHW7RROVHW IRU )XUWKHUIRU )XUWKHU
0RGHO VWXGLHV0RGHO VWXGLHV
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+DUYH\ % 1HZPDQ� &DOLIRUQLD ,QVWLWXWH RI 7HFKQRORJ\

'LVWULEXWHG $QDO\VLV DQG 5HJLRQDO &HQWUHV LQ &06�

����� 2FWREHU ����� &(51

�VW ,QWHUQDO 5HYLHZ RI &06 6RIWZDUH DQG &RPSXWLQJ

5HJLRQDO�&HQWHUV�&RQFHSW�
$�'DWD�*ULG�+LHUDUFK\

5HJLRQDO�&HQWHUV�&RQFHSW�5HJLRQDO�&HQWHUV�&RQFHSW�
$�'DWD�*ULG�+LHUDUFK\$�'DWD�*ULG�+LHUDUFK\

/+& *ULG +LHUDUFK\/+& *ULG +LHUDUFK\

([DPSOH([DPSOH

◆◆ 7LHU�� &(517LHU�� &(51

◆◆ 7LHU�� 1DWLRQDO7LHU�� 1DWLRQDO

³5HJLRQDO´ &HQWHU³5HJLRQDO´ &HQWHU

◆◆ 7LHU�� 5HJLRQDO7LHU�� 5HJLRQDO

&HQWHU&HQWHU

◆◆ 7LHU�� ,QVWLWXWH7LHU�� ,QVWLWXWH

:RUNJURXS 6HUYHU:RUNJURXS 6HUYHU

◆◆ 7LHU�� ,QGLYLGXDO7LHU�� ,QGLYLGXDO

'HVNWRS'HVNWRS

7RWDO � /HYHOV7RWDO � /HYHOV



+DUYH\ % 1HZPDQ� &DOLIRUQLD ,QVWLWXWH RI 7HFKQRORJ\

'LVWULEXWHG $QDO\VLV DQG 5HJLRQDO &HQWUHV LQ &06�

����� 2FWREHU ����� &(51

�VW ,QWHUQDO 5HYLHZ RI &06 6RIWZDUH DQG &RPSXWLQJ

&RVW�(YROXWLRQ��&06������9HUVXV
�����7HFKQRORJ\�7UDFNLQJ�7HDP
&RVW�(YROXWLRQ��&06������9HUVXV&RVW�(YROXWLRQ��&06������9HUVXV
�����7HFKQRORJ\�7UDFNLQJ�7HDP�����7HFKQRORJ\�7UDFNLQJ�7HDP

&RPSDUH WR ���� 7HFKQRORJ\ 7UDFNLQJ 7HDP 3URMHFWLRQV IRU ����&RPSDUH WR ���� 7HFKQRORJ\ 7UDFNLQJ 7HDP 3URMHFWLRQV IRU ����

◆◆ &38� 8QLW FRVW ZLOO EH FORVH WR HDUO\ SUHGLFWLRQ&38� 8QLW FRVW ZLOO EH FORVH WR HDUO\ SUHGLFWLRQ

◆◆ 'LVN� :LOO EH PRUH H[SHQVLYH �E\ a�� WKDQ HDUO\ SUHGLFWLRQ'LVN� :LOO EH PRUH H[SHQVLYH �E\ a�� WKDQ HDUO\ SUHGLFWLRQ

◆◆ 7DSH� &XUUHQWO\ =HUR WR ��� $QQXDO &RVW 'HFUHDVH �3RWHQWLDO 3UREOHP�7DSH� &XUUHQWO\ =HUR WR ��� $QQXDO &RVW 'HFUHDVH �3RWHQWLDO 3UREOHP�

&06&06

���� (VWLPDWHV���� (VWLPDWHV ���� (VWLPDWHV���� (VWLPDWHV���� (VWLPDWHV���� (VWLPDWHV



([DPSOH����3DUWLFLSDQWV��&(51�����&DOWHFK��)1$/�����%RORJQD��,7���([DPSOH����3DUWLFLSDQWV��&(51�����&DOWHFK��)1$/�����%RORJQD��,7���

5RPD��,7���0LODQ��,7���5RPD��,7���0LODQ��,7���5XWKHUIRUG5XWKHUIRUG�8.��8.�


