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7��(��WR�2&��F�670��

� 6KDSHG�PXOWLVWUHDP�WUDIILF�JHQHUDWLRQ�RQ�XSWR�
�������93�9&V

The Agilent Technologies ATM 
Stream Processor (ASP) is a single 
slot module and provides users of the 
BSTS with a tool for testing the traffic 
management characteristics of 
next-generation ATM switches. The 
product is primarily focussed on 
testing the key functions described in 
ATM Forum’s Traffic Management 
Version 4.0 specification. This 
specification is central to ATM traffic 
management compliance and 
interoperability. 

The ASP is available in two models; 
low speed and high speed. The low 
speed ASP operates at rates up to 155 
Mb/s and the high speed ASP at rates 
up to 622 Mb/s.

The ASP allows a variety of 
conforming and non-conforming 
traffic conditions to be simulated and 
analyzed.

The ATM Stream Processor offers 
extensive real-time Quality of Service 
(QoS) performance measurements 
(ITU-T I.356) using the 
industry-standard ITU-T O.191 
technique. 

Real-time summary statistics on eight 
VP/VCs are displayed on the Link 
Monitor, enabling measurement of 
bandwidth utilization and address 
information. Real-time AAL-5 
statistics enable testing of early packet 
discard, partial packet discard and 
random early discard are provided on 
two connections.

If signalling, higher-layer protocol 
analysis and conformance testing are 
required, add the Agilent Technologies 
E4209B Cell Protocol Processor 
(CPP). 

Some of the ATM-centric test 
scenarios supported by the ASP and 
companion products for the BSTS 
include:

• service category compliance

• switch fairness characterization

• congestion management control

• functional UPC conformance

• alarm and error handling

• alarm propagation and response

• switch transfer performance

For test engineers who also require 
Operations, Administration and 
Maintenance (OAM), the ATM Stream 
Processor can be used in association 
with the Agilent E6270A OAM 
Protocol Tester for a complete traffic 
management test solution. 
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.H\�)HDWXUHV

&RPSDFW�'HVLJQ

The low and high speed variants of  the 
ATM Stream Processor only occupy a 
single slot of your Agilent BSTS. Add 
it to an existing system, or build a 
compact single port 
(1 Tx/1 Rx) real-time ATM analyzer 
with an ATM line interface.

5HDO�7LPH�4R6�0HDVXUHPHQWV

Many equipment manufacturers and 
service providers are insisting upon 
test equipment that is compliant to the 
industry-standard  ITU-T 0.191 test 
methodology. This ensures that your 
QoS measurements are consistent with 
those of your partners and customers, 
and helps you to reliably benchmark 
the performance of your switch or 
network against those of your 
competitors.

The ATM Stream Processor employs 
the O.191 test cell to measure ATM 
QoS metrics such as cell loss, cell 
delay, and cell delay variation – in 
real-time on multiple channels. 

7UDIILF�*HQHUDWLRQ

To further test the limits of your 
system’s performance, you can easily 
select individual VP/VCs or multiple 
ranges of VP/VCs to cover up to  
16,384 VP/VCs. Each VP/VC can 
carry a payload selected from a variety 
of available payload types.

Today’s ATM networks typically carry 
data traffic using the ATM Adaptation 
Layer 5 (AAL-5). To simulate live 
traffic and to test Frame Discard 
switch mechanisms, you can generate 
CBR, VBR-rt, VBR-nrt and UBR  
distributions carrying ATM and 
AAL-5 traffic.

3'8�6HTXHQFHV

Build PDUs and sequences of PDUs to 
simulate mixed traffic, or build 
higher-layer protocol PDUs, such as 
LANE packets, to test edge 
interworking devices. You can save 
your PDU and sequence libraries to 
disk so that your test plan can be easily 
restored and repeated.

The PDU libraries on the ASP are 
compatible with those of the Agilent 
E4209B Cell Protocol Processor 
(CPP).

0XOWL�UDWH�7HVWLQJ

You can take advantage of the real-time 
QoS and performance measurement 
capabilities over a variety of line rates 
from T1/E1 to OC-12c/STM-4. 

The Agilent E1609A High Speed ASP 
can be used with any of the single slot 
BSTS ATM line interfaces, and the 
Agilent E1607A Low Speed ASP can 
be used with any ATM interface up to 
OC-3c/STM-1 

8S�WR���FRQQHFWLRQV�FDQ�EH�YLHZHG�LQ�
WKH�/LQN�0RQLWRU

��FRQQHFWLRQV�FDQ�EH�VHOHFWHG�IRU�GHWDLOHG�UHDO�WLPH�VWDWLVWLFV
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0XOWL�&KDQQHO�5HDO�7LPH�6WDWLVWLFV

ATM and AAL-5 statistics can be 
monitored in real-time on multiple 
channels. You can measure AAL-5 
reassembly statistics – such as PDU 
counts and CRC-32 errors – to test 
Partial Frame Discard 
implementations.

The industry-standard ITU-T O.191 
test cell is used to provide ATM layer 
performance measurements, including 
Cell Loss, Cell Transfer Delay and 
Cell Delay Variation. Because both 
transmit and receive statistics are 
available, you can count AAL-5 
frames to check higher-layer 
performance metrics such as frame 
loss ratio and frame throughput.

Multiple statistics can be graphed 
simultaneously and updated in 
real-time, allowing you to correlate 
statistics to help find the reason for a 
fault or performance degradation. 
Measurements can be reported as 
errored seconds, event counts, ratios, 
or bandwidths. Logging 
measurements to disk enables you to 
analyze many hours or days of test 
results.

5HDO�7LPH�)UDPH�3HUIRUPDQFH

ATM Quality of Service metrics are 
the basis for ATM traffic contracts. 
However, these metrics tell only half 
the story.

Most ATM networks carry a high 
proportion of data traffic. ATM 
switches use proprietary schemes – 
such as Early Frame Discard, Partial 
Frame Discard, Random Early 
Discard, and priority queuing – to 
maximize AAL-5 frame throughput 
when running near full capacity.  

&RPSDWLELOLW\

The ATM Stream Processor shares the 
BSTS’ 155 Mb/s cell bus. This gives 
simultaneous access to the Agilent 
E4209B Cell Protocol Processor (CPP) 
and other specialized modules.

ATM payload  of up to 149.76 Mb/s can 
be transmitted from modules that share 
the 155 Mb/s cell bus. For example, you 
can generate a modulated ABR stream 
from the Agilent E6287A ABR Emulator 
and combine this with multiple CBR and 
VBR streams from the ASP, allowing 
real-time validation of the interaction 
amongst ABR, CBR and VBR traffic.

If two or more traffic streams are 
generated, it is possible for the sum of the 
peak bandwidths to exceed the link 
bandwidth. When this occurs and the 
traffic generator cannot satisfy all traffic 
profiles, you are warned by an alarm 
located on the ASP control panel. This is 
very important if you need deterministic 
and repeatable ATM traffic generation.

Received ATM traffic being monitored 
by the ASP can also be monitored by 
other modules that share the 155Mb/s cell 
bus such as the CPP. For example, using 
just 6 of the 8 ATM header pattern-match 
filters, you can select

• the signalling channel

• 3 other specified VP/VCs

• all VCs on 2 specified VPs

for CPP analysis. The header pattern- 
match filters can also be set to select all 
traffic on the link to be monitored by the 
CPP.

The 131,072 cell output buffer of the ASP 
allows the CPP and other specialized 
modules to monitor bursts of high-speed 
traffic at rates up to full line rate.

You can use the CPP to run conformance 
test suites, to analyze LANE and other 
higher-layer protocols, or for signalling 
emulation (for example) while the ASP 
generates ATM and AAL-5 traffic to fill 
the link.

7UDIILF�0DQDJHPHQW

For today’s equipment manufacturers and 
service providers, the hardest problem to 
solve – but the one that offers the largest 
returns – is getting the greatest utilization 
from a transmission link, switch, or 
network, whilst meeting agreed QoS 
levels for all customers. The performance 
of a network at full or near-full capacity is 
determined by its congestion 
management, call admission control, and 
other traffic management techniques. 
This requires a broad range of tests to be 
performed, including:

• cell tagging and discard 
measurements across multiple VCs

• QoS measurements of different traffic 
classes

• testing priority queuing 
configurations, drop eligibility 
algorithms, and selective cell discard 
fairness during congestion

• sending incrementally longer AAL-5 
traffic bursts to determine maximum 
frame burst size

• AAL-5 Early/Partial Frame Discard 
operation and Random Early Discard 
fairness

• measuring total switch capacity and 
examining switch response to multiple 
SVC connection attempts 

• measuring bandwidth utilization and 
allocation to multiple traffic sources



$70�6WUHDP�3URFHVVRU

(����$�(����$

�Copyright 2001 Agilent Technologies www.Agilent.com/comms/BSTS

8VHU�3URJUDPPLQJ�(QYLURQPHQW

An Application Programming 
Interface (API) is provided to enable 
the development of regression tests 
and automated test suites. Test 
programs can be built in the 
industry-standard environment of “C” 
and Unix. For remote system testing, 
scripts and user interfaces can be 
rapidly developed in Tcl/Tk.

:HE�%DVHG�2QOLQH�'RFXPHQWDWLRQ

All user documentation is provided 
online in a web-based format that can 
be accessed and searched using a web 
browser. 

5HODWHG�3URGXFWV

• E1618A 622 Mb/s Optical
Line Interface

• E4200B BSTS Form-7 
Transportable 
Chassis

• E4210B BSTS Form-13 
Mainframe Chassis

• E4209B Cell Protocol 
Processor (CPP)

• E6270A OAM Protocol 
Tester (OPT)

7KH�$70�6WUHDP�3URFHVVRU�DQG�H[LVWLQJ�%676�WRROV

There are three key ATM test products available on the BSTS:

• ATM line interface (LIF) – T1/E1 through OC-12c/STM-4c

• Agilent E4209A/B Cell Protocol Processor (CPP)

• Agilent E1607A/E1609A ATM Stream Processor (ASP)

For access to the system under test, the ATM Line Interface (LIF) is used:

• access to the system under test

• physical layer stimulus/response tools for transmission engineers

• a companion module to the CPP and/or ASP

 For SVCs and higher layer protocols, the Cell Protocol Processor (CPP) is 
used:

• a companion module to the ATM LIF

• focused on signalling and higher layer protocol testing

• limited to 155 Mb/s traffic generation and analysis

• support for signalling, conformance test and protocol analysis

For traffic generation and analysis, the ATM Stream Processor (ASP) is used:

• a companion module to the ATM LIF

• a standards based solution focused on traffic management testing

• full rate, multi-channel testing from 0 to 622 Mb/s (Agilent E1609A)

• real-time ATM QoS using industry-standard O.191 technique

• AAL-5 simulation and performance measurements

• support for protocol analysis

&RQILJXULQJ�D�V\VWHP�IRU�IXOO�UDWH�2&���F�670���WHVWLQJ

For full-rate 622 Mb/s physical and ATM layer testing, a minimal Agilent BSTS 
configuration consists of:

• E1618A 622 Mb/s Optical Line Interface

• E1609A 0-622 Mb/s ATM Stream Processor (ASP)

• either an E4200B Form-7 transportable or an E4210B Form-13 chassis

The E1609A High Speed ASP provides full-rate ATM and AAL-5 generation 
and analysis, to meet the need for real-time multi-stream, multi-profile,  
multi-channel performance measurement, and enables access to other dedicated 
modules.

If signalling and higher-layer protocol and conformance testing are required, 
simply add the E4209B Cell Protocol Processor. 

Your local Agilent Technologies sales representative will help you select the 
best test system configuration to meet your needs.
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:DUUDQW\�	�6XSSRUW�

2SWLRQV

+DUGZDUH

All BSTS hardware components are 
warranted for a period of 3 years. 
Products must be returned to an 
authorized Agilent Technologies 
service center for service. 

6RIWZDUH

Agilent Technologies Broadband 
Series Test System software and 
firmware products are supplied on 
transportable media such as disk, CD 
or integrated circuits. The warranty 
covers physical defects in the media, 
and defective media is replaced at no 
charge during the warranty period. 
When installed in an Agilent 
Broadband Series Test System, the 
software/firmware media has the same 
warranty period as the product.

3URGXFW�1XPEHUV

• E1607A Low Speed ASP
0-155 Mb/s ATM Stream 
Processor

• E1609A High Speed ASP
0-622 Mb/s ATM Stream 
Processor

• E4200/E4210B #040
622 Mb/s Real-Time ATM 
Analyzer Bundle (E1609A, 
E1618A)

• E4200/E4210B #140  
622 Mb/s Real-Time ATM 
Protocol Test Bundle (E4209B, 
E1609A, E1618A)

2SHUDWLRQDO�&RQILJXUDWLRQ

9DOLG�0RGXOH�&RQILJXUDWLRQV

The E1607A 0-155 Mb/s ATM Stream Processor (ASP) and ATM line interface 
modules (up to OC-3c/STM-1) communicate via the 155 Mb/s BSTS cell bus. 
The E1609A 0-622 Mb/s ATM Stream Processor (ASP) and E1618A 622 Mb/s 
Optical Line Interface communicate via a high-speed 622 Mb/s cell bus.

The ASP provides access to the E4209B CPP and other modules on the 
low-speed 155 Mb/s cell bus. The number of consecutive modules that can 
operate on the low-speed 155 Mb/s cell bus is controlled by a formula specified 
in the Test System Manager.

Traffic generated from the CPP and other modules on the low-speed bus can be 
selected to take precedence over traffic generated from the ATM Stream 
Processor. This enables signalling, higher-layer, and variable-rate traffic to be 
generated from the CPP whilst using the ATM Stream Processor to fill the 
remaining link bandwidth.

7KH�KLJK�VSHHG�EXQGOH�VKRZQ�EHORZ�PD\�EH�SODFHG�DGMDFHQW�WR�DGGLWLRQDO�KLJK�VSHHG�EXQGOHV�DQG�WR�RWKHU�PRGXOHV��
XS�WR�WKH�OLPLWV�RI�WKH�FKDVVLV�

7KH�ORZ�VSHHG�EXQGOH�VKRZQ�EHORZ�PD\�EH�SODFHG�DGMDFHQW�WR�DGGLWLRQDO�ORZ�RU�KLJK�VSHHG�EXQGOHV�DQG�WR�RWKHU�
PRGXOHV�
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7UDQVPLW�)XQFWLRQDOLW\

��� 0E�V�&HOO�%XV�,QWHUIDFH

��� 0E�V�&HOO�%XV�,QWHUIDFH

/LQN�&RQWURO

���0%�V�&HOO�%XV�&RQWURO

,QVHUW�0RGH � 6SHFLDOL]HG�WHVW�PRGXOHV��VXFK�DV�WKH�(����%�
&HOO�3URWRFRO�3URFHVVRU��WR�WKH�OHIW�RI�WKLV�PRGXOH�
FDQ�LQVHUW�FHOOV�LQWR�WKH�JHQHUDWHG�WUDIILF�VWUHDP

� /LPLWHG�WR�WKH�PD[LPXP�EDQGZLGWK�RI�WKH�
��� 0E�V�FHOO�EXV

� /LPLWHG�WR�WKH�DOORZDEOH�FRQILJXUDWLRQV�RI�WKH�
7HVW�6\VWHP�0DQDJHU

3DVV�7KURXJK�0RGH � &HOOV�IURP�WKH���� 0E�V�FHOO�EXV�WR�WKH�OHIW�RI�WKLV�
PRGXOH�DUH�SDVVHG�XQFKDQJHG�WR�WKH���� 0E�V�
FHOO�EXV�WR�WKH�ULJKW�RI�WKLV�PRGXOH

� (QDEOHV�VXUURXQGLQJ�PRGXOHV�WR�EH�XVHG�WRJHWKHU��
E\SDVVLQJ�WKLV�PRGXOH

,QVHUW�0RGH � +LJK�VSHHG�$63�JHQHUDWHG�FHOOV�DUH�SDVVHG�YLD�WKH�
���0E�V�FHOO�EXV�WR�WKH�(����$���� 0E�V�
2SWLFDO�/LQH�,QWHUIDFH��ORFDWHG�RQ�WKH�ULJKW�RI�WKH�
KLJK�VSHHG�$63

� /LPLWHG�WR�WKH�PD[LPXP�EDQGZLGWK�RI�WKH�
��� 0E�V�FHOO�EXV

1HWZRUN�,QWHUIDFH � 6HOHFW�81,�RU�11,

)LOO�&HOOV � 6HOHFW�LGOH�RU�XQDVVLJQHG��GHIDXOW� �LGOH�

&RQWURO � 2Q��$70�FHOOV�IURP�WKH���� 0E�V�FHOO�EXV��IURP�
PRGXOHV�VXFK�DV�WKH�(����%�&HOO�3URWRFRO�
3URFHVVRU��DUH�LQVHUWHG�LQWR�JHQHUDWHG�WUDIILF ²�ILOO�
FHOOV�RQ�WKH�EXV�DUH�LJQRUHG

� 2II��&HOOV�IURP�WKH���� 0E�V�FHOO�EXV�DUH�LJQRUHG

%DQGZLGWK � &HOOV�IURP�WKH���� 0E�V�FHOO�EXV�FDQ�EH�LQVHUWHG�
XS�WR�DQ�$70�EDQGZLGWK�RI������� 0E�V

$63�7UDIILF

)520�OHIW�KDQG�PRGXOH��H�J��&33�

*HQHUDWRU

72�ULJKW�KDQG�PRGXOH��H�J��/,)�

0HDQ�,QVHUWHG�%:

0HDQ�$63�*HQHUDWHG�%:

0HDQ�7RWDO�%:

+

7[�0RQLWRU
)LOWHU

7[�0RQLWRU
0HDVXUHPHQWV

'LVWULEXWLRQ � :KHQ�WKH�(����$�+LJK�6SHHG�$63�LV�JHQHUDWLQJ�
FHOOV����LQ���FHOO�RSSRUWXQLWLHV�DUH�UHVHUYHG�IRU�
FHOOV�LQVHUWHG�IURP�WKH���� 0E�V�FHOO�EXV

3ULRULW\ � 6HOHFW�+LJKHVW�RU�/RZHVW

� ,Q�́ +LJKHVWµ�PRGH��FHOO�RSSRUWXQLWLHV�DUH�DVVLJQHG�
WR�$70�FHOOV�IURP�WKH�����0E�V�FHOO�EXV�LQ�
SUHIHUHQFH�WR�WKH�PRGXOH·V�LQWHUQDO�WUDIILF�
JHQHUDWRU

� ,Q� ÓRZHVWµ�PRGH��FHOO�RSSRUWXQLWLHV�DUH�DVVLJQHG�
WR�$70�FHOOV�IURP�WKH�PRGXOH·V�LQWHUQDO�WUDIILF�
JHQHUDWRU��LQ�SUHIHUHQFH�WR�WR�WKH�����0E�V�FHOO�
EXV

&RQWHQWLRQ � ,I�D�FHOO�IURP�WKH�LQWHUQDO�WUDIILF�JHQHUDWRU�LV�
EORFNHG�E\�WKH�LQVHUWLRQ�RI�D�FHOO�IURP�WKH�
��� 0E�V�FHOO�EXV��WKH�EORFNHG�FHOO�LV�TXHXHG�DQG�
JHQHUDWHG�DW�WKH�QH[W�DYDLODEOH�RSSRUWXQLW\

� ,I�D�FHOO�IURP�WKH�����0E�V�FHOO�EXV�LV�EORFNHG�E\�
LQVHUWLRQ�RI�D�FHOO�IURP�WKH�LQWHUQDO�WUDIILF�
JHQHUDWRU��WKH�EORFNHG�FHOO�LV�GLVFDUGHG

� 7UDIILF�FDQQRW�EH�JHQHUDWHG�IURP�WKH�$70�OLQH�
LQWHUIDFH�ZKHQ�JHQHUDWLQJ�IURP�WKH�$70�6WUHDP�
3URFHVVRU�

7UDIILF�9LHZHU�GLVSOD\V�WKH�WUDIILF�LQVHUWHG�E\�WKH�&33�DQG�WUDIILF�JHQHUDWHG�E\�WKH�$63�
LQ�D�VLQJOH�VFUHHQ�
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$70�6WUHDP�3URFHVVRU��$63���7UDIILF�*HQHUDWRU
$�XVHU�GHILQHG�VWUHDP�KDV�WKH�IROORZLQJ�SURSHUWLHV�

� ,QGHSHQGHQW�FRQWURO

� 8VHU�VHOHFWDEOH�WUDIILF�SURILOH

� 8VHU�VHOHFWHG�3'8��3'8�6HTXHQFH��7HVW�FHOO�IUDPH��35%6�3DWWHUQ

� &DQ�FRQWDLQ�PDQ\�FKDQQHOV��93,�9&,V�

� 8VHU�VHOHFWDEOH�VWUHDP�SULRULW\

+HDGHU�*HQHUDWLRQ

3'8�3D\ORDG�*HQHUDWLRQ

&RQWURO � 6HOHFW�,QWHUQDO�7UDIILF�*HQHUDWRU�2QFH�2Q�2II

� 2QFH��$�VLQJOH�EXUVW�RI�XVHU�FHOOV�LV�JHQHUDWHG

� 2Q��8VHU�FHOOV�JHQHUDWHG

� 2II��)LOO�FHOOV�JHQHUDWHG

1XPEHU�RI�6WUHDPV � ��

6WUHDP�3ULRULW\ � 8VHU�VHOHFWDEOH����KLJKHVW��WR����ORZHVW�

7UDIILF�3URILOHV � &%5��9%5�UW��9%5�QUW��8%5

� 3HULRGLF�%XUVW

� 6LQJOH�%XUVW

%DQGZLGWK�3DUDPHWHUV � 5HVROXWLRQ������E�V�RU���FHOO�V

� 5DQJH��(���������� E�V�WR������� 0E�V�

� 5DQJH��(���������� E�V�WR������� 0E�V�

� �FHOO�V�EDQGZLGWK�VWHS

� %XUVW�OHQJWK����WR��������FHOOV

6FKHGXOHU�0RGHV � 3UHVHUYH�6&5���LQ�WKH�FDVH�RI�FRQWHQWLRQ�EHWZHHQ�
VWUHDPV��WKH�GHOD\HG�VWUHDP�LV�UHVFKHGXOHG�VR�DV�
WR�SUHVHUYH�WKH�ORQJ�WHUP�DYHUDJH�6&5��SRVVLEO\�
DW�WKH�FRVW�RI�H[FHHGLQJ�WKH�FRQWUDFWHG�3&5�

� 3UHVHUYH�3&5���LQ�WKH�FDVH�RI�FRQWHQWLRQ�EHWZHHQ�
VWUHDPV��WKH�GHOD\HG�VWUHDP�LV�UHVFKHGXOHG�VR�DV�
WR�HQVXUH�WKH�WKDW�WKH�FRQWUDFWHG�3&5�LV�QHYHU�
H[FHHGHG�

&RQWHQWLRQ � ,I�WKH�WUDIILF�SURILOH�RI�D�FHOO�VWUHDP�IURP�WKH�
LQWHUQDO�WUDIILF�JHQHUDWRU�FDQQRW�EH�VDWLVILHG��IRU�
H[DPSOH��EHFDXVH�RI�WKH�LQVHUWLRQ�RI�FHOOV�IURP�WKH�
��� 0E�V�FHOO�EXV���WKH�7*16��7UDIILF�*HQHUDWRU�
1RW�6DWLVILHG��DODUP�LV�VHW

1XPEHU�RI�&KDQQHOV � ��WR��������FKDQQHOV����WR�������SHU�VWUHDP

� (DFK�FKDQQHO�VSHFLILHG�E\�93,�9&,

&KDQQHO�6HOHFWLRQ � 6HOHFW�LQGLYLGXDO�93,�9&,

� 6HOHFW�UDQJH�RI�9&,V�ZLWK�RQH�93,

� 6HOHFW�UDQJH�RI�93,V�ZLWK�RQH�9&,

� 6HOHFW�UDQJH�RI�93,V�ZLWK�UDQJH�RI�9&,V

� 6HOHFW�DQ\�FRPELQDWLRQ�RI�DERYH

� 'XSOLFDWH�93,�9&,�VHOHFWLRQ�SHUPLWWHG

&KDQQHO�'LVWULEXWLRQ � 6WUHDP�EDQGZLGWK�GLYLGHG�HTXDOO\�DPRQJVW�
VHOHFWHG�FKDQQHOV

� &KDQQHO�EDQGZLGWK� ��6WUHDP�EDQGZLGWK���
1XPEHU�RI�FKDQQHOV�LQ�VWUHDP�

&KDQQHO�$VVLJQPHQW � :LWKLQ�D�VLQJOH�VWUHDP��D�VHTXHQFH�RI�´%XUVW�
/HQJWKµ�FHOOV�DUH�WUDQVPLWWHG�RQ�HDFK�FKDQQHO�LQ�
WXUQ��UHSHDWLQJ�ZKHQ�DOO�FKDQQHOV�KDYH�EHHQ�XVHG�

&KDQQHO�+HDGHU�&RQWUROV � ,QWHUIDFH��81,�RU�11,

� *)&����WR��[)��81,�PRGH�RQO\�

� 93,����WR�2[))��81,�PRGH�����WR��[)))��11,�PRGH�

� 9&,����WR��[))))

� 37,����WR��

� &/3����RU��

$GDSWDWLRQ�/D\HU � $$/����$$/���&3&6

$70�&HOO�OD\HU � &HOO�W\SH�PD\�EH�VHW�WR�$70��2$0��RU�50

� ,QWHUIDFH�	�+HDGHU�ILHOGV�GHILQHG�E\�&KDQQHO�
+HDGHU�&RQWUROV

� :KHQ�VHW�WR�´$70µ�PRGH�SD\ORDG�GDWD�PD\�EH�
VHW�XQGHU�XVHU�FRQWURO��)LYH��EXLOW�LQ�SDWWHUQV��XVHU�
YDOXH��DOWHUQDWLQJ�))�����DOWHUQDWLQJ�$$�����
LQFUHPHQWLQJ�RU�6LQJOH�35%6�

� :KHQ�VHW�WR�2$0�RU�50�PRGHV�DQ�DSSURSULDWH�
HGLWRU�LV�HQDEOHG�ZKLFK�DOORZV�VSHFLILFDWLRQ�RI�
2$0�DQG�50�FHOO�ILHOGV

� &URVV�FHOO�35%6����LQVHUWLRQ

$$/���&3&6 � 3D\ORDG�LQIRUPDWLRQ�OHQJWK�VSHFLILHG�XQGHU�XVHU�
FRQWURO��/HQJWK�PD\�EH�VHW�IURP���WR������

� 3D\ORDG�GDWD�PD\�EH�VHW�XQGHU�XVHU�FRQWURO��)LYH�
EXLOW�LQ�SDWWHUQV��XVHU�YDOXH��DOWHUQDWLQJ�))�����
DOWHUQDWLQJ�$$�����LQFUHPHQWLQJ�RU�6LQJOH�35%6�

� 3DG�OHQJWK�PD\�EH�VSHFLILHG�E\�WKH�XVHU�RU�PD\�EH�
DXWRPDWLFDOO\�FDOFXODWHG

� 3DG�RFWHW�PD\�EH�VHW�E\�WKH�XVHU

� &3&6�WUDLOHU��8VHU�XVHU�LQGLFDWLRQ��FRPPRQ�SDUW�
LQGLFDWRU�PD\�EH�VSHFLILHG�XQGHU�XVHU�FRQWURO

� &3&6�WUDLOHU�OHQJWK�DQG�&5&����PD\�EH�VSHFLILHG�
PDQXDOO\�RU�PD\�EH�DXWRPDWLFDOO\�FDOFXODWHG

7HVW�FHOO�GHVFULSWLRQ � (PSOR\V�,78�7�2�����WHVW�FHOO

� ���ELW�WLPHVWDPS�LQVHUWLRQ

� ���ELW�VHTXHQFH�QXPEHU

� &5&����JHQHUDWLRQ

� 6FUDPEOHU�0RGH��2Q�RU�2II

7HVW�IUDPH�GHVFULSWLRQ � 7HVW�IUDPHV�FDQ�EH�WUDQVPLWWHG�ZLWK�VSHFLILF�
IUDPH�VL]HV��FHOO�OHQJWK���������������������������
��������������������������

� (PSOR\V�2�����FHOO�VHTXHQFH�ZLWK�WKH�DGGLWLRQ�RI�
DQ�$$/���&5&����LQVHUWLRQ�IRU�WKH�ODVW�FHOO�RI�WKH�
WHVW�IUDPH��$$/���3'8�
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3'8�DQG�3'8�6HTXHQFH�%XLOGHU
&KDQQHO�FRQWHQWV�PD\�EH�EXLOW�XVLQJ�WKH�WUDIILF�JHQHUDWRU�GLDORJ��3'8V��SURWRFRO�GDWD�
XQLWV��PD\�EH�EXLOW�DW�WKH�$70�FHOO�OD\HU��DGDSWDWLRQ�OD\HU��$$/²���$$/²���$$/²�����
$$/²���DQG�VHUYLFH�OD\HU��3'8V�PD\�EH�WUDQVPLWWHG�LQGLYLGXDOO\�RU�WKH\�PD\�EH�OLQNHG�
WR�IRUP�FRPSOH[�VHTXHQFHV�

5HFHLYH�)XQFWLRQDOLW\

��� 0E�V�&HOO�%XV�,QWHUIDFH

��� 0E�V�&HOO�%XV�,QWHUIDFH

/LQN�&RQWURO

����0E�V�&HOO�%XV�&RQWURO

5HFHLYH�&RQQHFWLRQ�)LOWHUV

3'8�%XIIHU � ��������FHOOV��VKDUHG�DFURVV�DOO�WUDIILF�JHQHUDWRU�
VWUHDPV�

/LFHQVLQJ � $FFHVV�WR�KLJKHU�OD\HU�3'8V�DQG�3'8�6HTXHQFHV�
LV�DYDLODEOH�WR�WKH�$63��,QVWDOODWLRQ�RI�WKH�
DSSURSULDWH�$$/�WHVW�SURGXFWV�DQG�OLFHQFHV�LV�
UHTXLUHG�EHIRUH�ORDGLQJ�LV�DWWHPSWHG

&KDQQHO�2YHUULGH � (QFRGHG�3'8V�DQG�3'8�VHTXHQFHV�LQKHULW�93,�9&,�
IURP�LQWHUQDO�WUDIILF�JHQHUDWRU�VHWWLQJ

2XWSXW�0RGH � 6SHFLDOL]HG�WHVW�PRGXOHV��VXFK�DV�WKH�(����%�
&HOO�3URWRFRO�3URFHVVRU��WR�WKH�OHIW�RI�WKLV�PRGXOH�
FDQ�PRQLWRU�FHOOV�IURP�WKH�UHFHLYHG�WUDIILF�VWUHDP�
WKDW�PDWFK�WKH�RXWSXW�ILOWHUV

� /LPLWHG�WR�WKH�PD[LPXP�EDQGZLGWK�RI�WKH�
��� 0E�V�FHOO�EXV

� /LPLWHG�WR�WKH�DOORZDEOH�FRQILJXUDWLRQV�RI�WKH�
7HVW�6\VWHP�0DQDJHU

72�OHIW�KDQG�PRGXOH��H�J��&33�

              7RWDO�5[�%:

5[�&RQQHFWLRQ
   �)LOWHU

 �UW�4R6
0HDVXUHPHQWV

2XWSXW
)LOWHU

5[�&RQQHFWLRQ
  �0RQLWRU

)520�ULJKW�KDQG�PRGXOH��H�J��/,)�

5[�)LOWHUHG�%:

&DSWXUH�%XIIHU
   �

3DVV�7KURXJK�0RGH � &HOOV�IURP�WKH���� 0E�V�FHOO�EXV�WR�WKH�ULJKW�RI�
WKLV�PRGXOH�DUH�SDVVHG�XQFKDQJHG�WR�WKH�
��� 0E�V�FHOO�EXV�WR�WKH�OHIW�RI�WKLV�PRGXOH

� (QDEOHV�VXUURXQGLQJ�PRGXOHV�WR�EH�XVHG�WRJHWKHU��
E\SDVVLQJ�WKLV�PRGXOH

2XWSXW�0RGH � 7KH�KLJK�VSHHG�$63��FDQ�PRQLWRU�FHOOV�IURP�RWKHU�
KLJK�VSHHG�WHVW�PRGXOHV��VXFK�DV�WKH�(����$�
��� 0E�V�2SWLFDO�/LQH�,QWHUIDFH��WR�WKH�ULJKW�RI�
WKLV�PRGXOH

� 7KH�KLJK�VSHHG�$63�LV�OLPLWHG�WR�WKH�PD[LPXP�
EDQGZLGWK�RI�WKH���� 0E�V�FHOO�EXV

� 7KH�KLJK�VSHHG�$63�LV�OLPLWHG�WR�WKH�DOORZDEOH�
FRQILJXUDWLRQV�RI�WKH�7HVW�6\VWHP�0DQDJHU

1HWZRUN�,QWHUIDFH � 6HOHFW�81,�RU�11,

2YHUIORZ�0RGH � 6HOHFWV�WKH�ZD\�LQ�ZKLFK�WKH�GURS�EXIIHU�KDQGOHV�
LQFRPLQJ�FHOOV�DIWHU�LW�KDV�EHHQ�ILOOHG�

� 6HOHFW�&RQWLQXRXV�RU�,QWHUPLWWHQW�
�GHIDXOW� �,QWHUPLWWHQW�

6HOHFWLRQ � 2Q��$70�FHOOV�IURP�WKH�UHFHLYHG�WUDIILF�VWUHDP�
WKDW�PDWFK�WKH�RXWSXW�ILOWHUV�DUH�SODFHG�RQ�WKH�
��� 0E�V�FHOO�EXV��IRU�PRQLWRULQJ�XVLQJ�PRGXOHV�
VXFK�DV�WKH�(����%�&HOO�3URWRFRO�3URFHVVRU�

� 2II��1R�FHOOV�DUH�SODFHG�RQ�WKH���� 0E�V�FHOO�EXV

,GOH�8QDVVLJQHG
)LOO�&HOO�)LOWHU

� 2Q��,GOH�8QDVVLJQHG�FHOOV�DUH�QHYHU�SODFHG�RQ�WKH�
����0E�V�FHOO�EXV

� 2II��$OO�UHFHLYHG�FHOOV��LQFOXGLQJ�,GOH�8QDVVLJQHG�
FHOOV��DUH�SODFHG�RQ�WKH�����0E�V�FHOO�EXV

1XPEHU�RI�&RQQHFWLRQ�
)LOWHUV

� ��

3DWWHUQ�0DWFK�)LHOGV�SHU�
)LOWHU

� *)&��81,�PRGH���VLQJOH�YDOXH�RU�´DQ\µ

� 93,��VLQJOH�YDOXH�RU�´DQ\µ

� 9&,��VLQJOH�YDOXH�RU�´DQ\µ

� 37,��ELW�PDVN�DQG�ELW�YDOXH����ELWV�

� &/3��VLQJOH�YDOXH�RU�´DQ\µ

4XLFN�)LOO�'HIDXOW�9DOXHV � $OO��93, µDQ\µ��9&, µDQ\µ

� 6LJQDOOLQJ�FKDQQHO��93, ���9&, �

� 2$0�)��6HJPHQW��93, µDQ\µ��9&, �

� 2$0�)��(QG�WR�(QG��93, µDQ\µ��9&, �

� 2$0�)��6HJPHQW��93, µDQ\µ��9&, µDQ\µ��37 ���

� 2$0�)��(QG�93, µDQ\µ��9&, µDQ\µ��37 ���

7UDIILF�*HQHUDWRU�(QJLQH��3'8V�DQG�3'8�6HTXHQFHV�FDQ�EH�GHYHORSHG�TXLFNO\�
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2XWSXW�%XIIHU
7KH�RXWSXW�EXIIHU�LV�XVHG�WR�EXIIHU�FHOOV�EHIRUH�WKH\�DUH�SODFHG�RQ�WKH���� 0E�V�FHOO�EXV�
�IRU�PRQLWRULQJ�XVLQJ�VSHFLDOL]HG�PRGXOHV�VXFK�DV�WKH�(����%�&HOO�3URWRFRO�3URFHVVRU���
7KH�EXIIHU�VPRRWKV�VKRUW�EXUVWV�RI�FHOOV�WKDW�H[FHHG�WKH�PD[LPXP�EDQGZLGWK�RI�WKH�FHOO�
EXV��WR�UHGXFH�WKH�OLNHOLKRRG�RI�ORVLQJ�FHOOV��

&DSWXUH�%XIIHU
7KH�FDSWXUH�EXIIHU�LV�XVHG�WR�FDSWXUH�UHFHLYH�WUDIILF�IRU�SURWRFRO�DQDO\VLV�DQG�
SRVW�SURFHVVLQJ��

5HDO�7LPH�0HDVXUHPHQWV
0HDVXUHPHQWV�DUH�WDNHQ�FRQWLQXRXVO\�LQ�UHDOWLPH��FROOHFWHG�HYHU\�����PLOOLVHFRQGV�DQG�
DFFXPXODWHG�RYHU�WKH�XVHU�VSHFLILHG�PHDVXUHPHQW�SHULRG��5HVXOWV�IURP�WKH�PRVW�UHFHQW�
FRPSOHWH�PHDVXUHPHQW�SHULRG�DUH�UHWDLQHG�

0HDVXUHPHQW�6\VWHP

7UDQVPLW�/LQN�DQG�$ODUP�0HDVXUHPHQWV

7UDQVPLW�0RQLWRU�0HDVXUHPHQWV

$FWLRQV � 2XWSXW�WR�DQ\�PRGXOH�WR�WKH�OHIW�KDQG�VLGH�RI�WKH�
$70�6WUHDP�3URFHVVRU��L�H��&33�RU�237��IURP�RQH�
WR�HLJKW�FRQQHFWLRQV

� 0RQLWRU�XS�WR�WZR�RI�WKH�HLJKW�DYDLODEOH�
FRQQHFWLRQV�LQ�GHWDLO��5HIHU�WR�5HFHLYH�&RQQHFWLRQ�
0RQLWRU�0HDVXUHPHQWV�LQ�D�ODWHU�VHFWLRQ

� &DSWXUH�XS�WR�HLJKW�FRQQHFWLRQV�DW�IXOO�OLQH�UDWH

%XIIHU�6L]H � ��������FHOOV

7LPH�WR�)LOO�%XIIHU � )RU�LQSXW�UDWHV�JUHDWHU�WKDQ������� 0E�V�
�������������LQSXW�0E�V���������� PV

� )RU�PD[LPXP�$70�EDQGZLGWK�LQSXW�UDWH�
������� 0E�V�������� PV

7LPH�WR�(PSW\�)XOO�
%XIIHU

� ����� PV

%XIIHU�0RGHV � ,QWHUPLWWHQW�0RGH��2YHUIORZ�FHOOV�DUH�GLVFDUGHG�
�EXIIHU�RSHUDWHV�DV�),)2�DQG�ZLOO�VXSSRUW�&33�
HPXODWLRQ�DSSOLFDWLRQV�

� &RQWLQXRXV�0RGH��,I�EXIIHU�ILOOV�DQG�RYHUIORZV��LW�
LV�ORFNHG�IURP�IXUWKHU�LQSXW�XQWLO�LW�LV�HPSW\�
�SURYLGLQJ������ PV�VQDSVKRWV�RI���������
FRQVHFXWLYH�FHOOV� ²�XVHG�IRU�SURWRFRO�GHFRGLQJ�
KLJKHU�OD\HU�SURWRFRO�3'8V

2YHUIORZ�LQGLFDWLRQ � 'URS�2YHUIORZ��'29/��DODUP�PHDVXUHPHQW�DQG�
IURQW�SDQHO�LQGLFDWLRQ

� 6HH�0HDVXUHPHQWV�DQG�(OHFWULFDO�DQG�0HFKDQLFDO�
VHFWLRQV�IRU�PRUH�GHWDLO

%XIIHU�6L]H � ��������FHOOV

,GOH�8QDVVLJQHG
)LOO�&HOO�)LOWHU

� 2Q��,GOH�8QDVVLJQHG�FHOOV�DUH�QRW�VDYHG�LQ�WKH�
FDSWXUH�EXIIHU

� 2II��$OO�UHFHLYHG�FHOOV��LQFOXGLQJ�,GOH�8QDVVLJQHG�
FHOOV��DUH�VDYHG�LQ�WKH�FDSWXUH�EXIIHU

5HVXOW�7\SHV � &XPXODWLYH��0HDVXUHPHQWV�VLQFH�WKH�VWDUW�RI�WKH�
0HDVXUHPHQW�3HULRG

� /DWFKHG��0HDVXUHPHQWV�GXULQJ�PRVW�UHFHQWO\�
FRPSOHWHG�PHDVXUHPHQW�SHULRG

� /DVW�6HFRQG��0HDVXUHPHQWV�GXULQJ�PRVW�UHFHQWO\�
FRPSOHWHG�� VHFRQG�SHULRG��G\QDPLF�XSGDWH�

5HVXOW�)RUPDWV � &HOOV

� 6HFRQGV

� 5DWLRV

� %DQGZLGWK ²�XQLWV�ELWV�V��FHOOV�V��RU�3'8V�V

$FFXUDF\�RI�&RXQWV � ��²��IRU�FRXQWV�������

� ��²�����IRU�FRXQWV�! �����

$FFXUDF\�RI�5DWLRV � ��²�����IRU�FRXQWV�! �����

$FFXUDF\�RI�%DQGZLGWKV � ��²��FRXQW��FHOO�RU�3'8��SHU�PHDVXUHPHQW�SHULRG

0HDVXUHPHQW�3HULRG � 5DQJH����VHFRQG�WR���GD\V

� 5HVROXWLRQ��� VHFRQG

&RQWURO � 6WDUW���6WRS���&RQWLQXRXV

9LVXDO�8SGDWH � 0D[LPXP�XVHU�LQWHUIDFH�XSGDWH�SHULRG��� VHFRQGV

7[�,QVHUWHG�&HOO�
%DQGZLGWK�����������������
�ELWV�V�DQG�FHOOV�V�

� 0HDQ�EDQGZLGWK�RI�$70�FHOOV�LQVHUWHG�IURP�WKH�
FHOO�EXV

7[�,QVHUWHG�&HOO�&RXQW�
�FHOOV�

� 7RWDO�FHOO�FRXQW�RI�$70�FHOOV�LQVHUWHG�IURP�WKH�
FHOO�EXV

7[�$63�&HOO�%DQGZLGWK�
�ELWV�V�DQG�FHOOV�V�

� 0HDQ�EDQGZLGWK�RI�$70�FHOOV�WUDQVPLWWHG�IURP�
LQWHUQDO�WUDIILF�JHQHUDWRU

7[�$63�&HOO�&RXQW��FHOOV� � 7RWDO�$70�FHOOV�WUDQVPLWWHG�IURP�WKH�$63

7[�7RWDO�*HQHUDWHG�
%DQGZLGWK������������������
�ELWV�V�DQG�FHOOV�V�

� 7RWDO�PHDQ�EDQGZLGWK�RI�$70�FHOOV�LQVHUWHG�IURP�
FHOO�EXV�DQG�JHQHUDWHG�E\�WKH�$63

7[�7RWDO�*HQHUDWHG�&HOO�
&RXQW��FHOOV�

� 7RWDO�FHOO�FRXQW�RI�$70�FHOOV�LQVHUWHG�IURP�FHOO�
EXV�DQG�JHQHUDWHG�E\�WKH�$63

7[�7UDIILF�*HQHUDWRU�1RW�
6DWLVILHG���������������������
�HUURUHG�VHFRQGV�

� 7UDIILF�JHQHUDWRU�QRW�VDWLVILHG�HUURUHG�VHFRQGV

1XPEHU�RI�0RQLWRUHG�
6WUHDPV

� �

1XPEHU�RI��&KDQQHOV�SHU�
6WUHDP

� ��WR������

1XPEHU�RI��PRQLWRUHG�
FKDQQHOV�SHU�6WUHDP

� ��WR������

$70�%DQGZLGWK����������������
�ELWV�V�DQG�FHOOV�V�

� $JJUHJDWH�PHDQ�EDQGZLGWK�DFURVV�DOO�PRQLWRUHG�
FKDQQHOV

$70�&HOO�&RXQW��FHOOV� � 7RWDO�FHOO�FRXQW�RI�$70�FHOOV�JHQHUDWHG�E\�WKH�
$70�6WUHDP�3URFHVVRU�DFURVV�DOO�PRQLWRUHG�
FKDQQHOV

&/3 ��&/3� ��
%DQGZLGWK��������������������
�ELWV�V�DQG�FHOOV�V�

� $JJUHJDWH�PHDQ�EDQGZLGWK�RI�$70�FHOOV�ZLWK��
&/3 ��&/3 ��DFURVV�DOO�PRQLWRUHG�FKDQQHOV
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5HFHLYH�/LQN�DQG�$ODUP�0HDVXUHPHQWV

&DOFXODWLQJ�&'9�DQG�SHDN�WR�SHDN�FHOO�GHOD\�YDULDWLRQ��&'9�

5HFHLYH�&RQQHFWLRQ�0RQLWRU�0HDVXUHPHQWV

&/3 ��&/3� ��
&HOO�&RXQW��FHOOV�

� 7RWDO�FHOO�FRXQW�RI�$70�FHOOV�ZLWK�&/3 ��&/3 ���
DFURVV�DOO�PRQLWRUHG�FKDQQHOV

&/3 ��&/3 ��5DWLR � 7KH�UDWLR�RI�&/3� ���&/3 ��FHOOV�WUDQVPLWWHG�WR�
WKH�WRWDO�FHOO�FRXQW��&/3 �����DFURVV�DOO�
PRQLWRUHG�FKDQQHOV

37 2;��%DQGZLGWK�
�ELWV�V�DQG�FHOOV�V�

� $JJUHJDWH�PHDQ�EDQGZLGWK�RI�$70�FHOOV�ZLWK�
37 �;��DFURVV�DOO�PRQLWRUHG�FKDQQHOV

37 2;��&HOO�&RXQW
�FHOOV�

� 7RWDO�FHOO�FRXQW�RI�$70�FHOOV�ZLWK�37 �;��
DFURVV�DOO�PRQLWRUHG�FKDQQHOV

$70�&HOO�&RXQW��FHOOV� � &RXQW�RI�$70�FHOOV�UHFHLYHG��QRQ�ILOO�

$70�&HOO�%DQGZLGWK�
�ELWV�V�DQG�FHOO�V�

� %DQGZLGWK�RI�$70�FHOOV�UHFHLYHG��QRQ�ILOO�

7RWDO�&HOO�&RXQW��FHOOV� � &RXQW�RI�WRWDO�FHOOV�UHFHLYHG

7RWDO�&HOO�%DQGZLGWK�
�ELWV�V�DQG�FHOO�V�

� %DQGZLGWK�RI�WRWDO�FHOOV�UHFHLYHG

)LOWHUHG�&HOO�&RXQW
�FHOOV�

� &RXQW�RI�FHOOV�IRU�DOO�FRQQHFWLRQV�WKDW�KDYH�EHHQ�
VHOHFWHG�WR�EH�GURSSHG�WR�WKH�OHIW�RI�WKH�$63�

� ,I�WKH�RXWSXW�EXIIHU�KDV�QRW�RYHUIORZHG��WKHQ�WKLV�
LV�HTXDO�WR�WKH�FRXQW�RI�$70�FHOOV�SODFHG�RQ�WKH�
��� 0E�V�FHOO�EXV

)LOWHUHG�&HOO�%DQGZLGWK�
�ELWV�V�DQG�FHOO�V�

� %DQGZLGWK�RI�FHOOV�IRU�DOO�FRQQHFWLRQV�WKDW�KDYH�
EHHQ�VHOHFWHG�WR�EH�GURSSHG�WR�WKH�OHIW�RI�WKH�$63�

5[�'URS�2YHUIORZ�
�HUURUHG�VHFRQGV�

� 1XPEHU�RI�ZKROH�RU�SDUWLDO�VHFRQGV�GXULQJ�ZKLFK�
FHOOV�VHOHFWHG�WR�EH�GURSSHG�ZHUH�GLVFDUGHG�GXH�WR�
D�GURS�RYHUIORZ��'29/�

5[�1R�&HOO�5HFHLYHG�
�HUURUHG�VHFRQGV�

� 1XPEHU�RI�ZKROH�RU�SDUWLDO�VHFRQGV�GXULQJ�ZKLFK�
QR�FHOOV�ZHUH�UHFHLYHG�E\�WKH�$63

1XPEHU�RI�0RQLWRUHG�
&RQQHFWLRQV

� �

0RQLWRUHG�&KDQQHOV�SHU�
&RQQHFWLRQ

� ��WR��������9&V

&7'DYJ

'HOD\

)UHTXHQF\
&7'SHDN�WR�SHDN

&7'PD[&7'PLQ

6HOHFWHG�&HOO�%DQGZLGWK�
�ELWV�V�DQG�FHOOV�V�

� 7RWDO�EDQGZLGWK�RI�FHOOV�IRU�WKH�PRQLWRUHG�
FRQQHFWLRQ

6HOHFWHG�&HOO�&RXQW�
�FHOOV�

� 7RWDO�FHOO�FRXQW�IRU�WKH�PRQLWRUHG�FRQQHFWLRQ

6HOHFWHG�37 2;��
%DQGZLGWK�����������������
�ELWV�V�DQG�FHOOV�V�

� 7RWDO�37 �;��FHOO�EDQGZLGWK�IRU�WKH�PRQLWRUHG�
FRQQHFWLRQ

37 �;��&RXQW��FHOOV� � 7RWDO�37 �;��FHOO�FRXQW�IRU�WKH�PRQLWRUHG�
FRQQHFWLRQ

9DOLG�$$/���3'8�
%DQGZLGWK������������������
�ELWV�V�DQG�FHOOV�V�

� 9DOLG�$$/���3'8�EDQGZLGWK��QR�&5&����HUURU��
3'8�OHQJWK���������E\WHV��ODVW�FHOO�37 �;���
IRU�WKH�PRQLWRUHG�FRQQHFWLRQ

9DOLG�$$/���3'8�&RXQW�
�FHOOV�

� 9DOLG�$$/���3'8�FRXQW��QR�&5&����HUURU��3'8�
OHQJWK���������E\WHV��ODVW�FHOO�37 �;���IRU�WKH�
PRQLWRUHG�FRQQHFWLRQ

$$/���&5&���
(UURUHG�3'8V�V
�3'8V�V�

� $$/���3'8�&5&����FRXQW��ODVW�FHOO�37 �;���
PD[LPXP�� HUURU�SHU�3'8��IRU�WKH��FRQQHFWLRQ

$$/���&5&��
�(UURUHG�3'8�&RXQW�
�3'8V�

� $$/���3'8�&5&����FRXQW��ODVW�FHOO�37 2;���
PD[LPXP�� HUURU�SHU�3'8��IRU�WKH�PRQLWRUHG�
FRQQHFWLRQ

&/3 ��&/3 �
&HOO�%DQGZLGWK
�ELWV�V�DQG�FHOOV�V�

� %DQGZLGWK�ZLWK�&HOO�/RVV�3ULRULW\�ELW�VHW�
WR &/3 ��&/3 ��IRU�WKH�PRQLWRUHG�FRQQHFWLRQ

&/3 ��&/3 ��
&HOO�&RXQW���FHOOV�

� &RXQW�RI�FHOOV�ZLWK�&HOO�/RVV�3ULRULW\�ELW�VHW�
WR &/3 ��&/3 ��IRU�WKH�PRQLWRUHG�FRQQHFWLRQ

&/3 ��&/3 ��
5DWLR

� 7KH�UDWLR�RI�FHOOV�ZLWK�&HOO�/RVV�3ULRULW\�ELW�VHW�
WR &/3 ��&/3 ��WR�WKH�WRWDO�FHOO�FRXQW�
�&/3 �������IRU�WKH�PRQLWRUHG�FRQQHFWLRQ

&/3 ��&RQYHUWHG�&RXQW�
�FHOOV�

� &RXQW�RI�WKH�QXPEHU�RI�FHOOV�FRQYHUWHG�IURP�
&/3 ��WR�&/3 ��IRU�WKH�PRQLWRUHG�FRQQHFWLRQ

&/3 ��&RQYHUWHG�5DWLR � $�UDWLR�RI�WKH�QXPEHU�RI�FHOOV�UHFHLYHG�ZLWK�&/3�
FRQYHUWHG�IURP���WR���GLYLGHG�E\�WKH�QXPEHU�RI�
FHOOV�WUDQVPLWWHG�ZLWK�&/3 ��IRU�WKH�PRQLWRUHG�
FRQQHFWLRQ

&/3 ��&RQYHUWHG�
%DQGZLGWK��������������������
�ELWV�V�DQG�FHOOV�V�

� )RU�WKH�VHOHFWHG�FRQQHFWLRQ�WKH�EDQGZLGWK�RI�
WUDIILF�WKDW�KDV�EHHQ�FRQYHUWHG�IURP�&/3 ��WR�
&/3 ��

&HOO�/RVV��FHOOV� � 7RWDO�QXPEHU�RI�FHOOV�ORVW�IRU�WKH�FRQQHFWLRQ

&HOO�/RVV�5DWLR� � $�UDWLR�RI�WKH�QXPEHU�RI�UHFHLYHG�FHOOV�WR�WKH�WRWDO�
QXPEHU�RI�WUDQVPLWWHG�FHOOV�IRU�WKH�PRQLWRUHG�
FRQQHFWLRQ

/RVW�&HOO�%DQGZLGWK�
�ELWV�V�DQG�FHOO�V�

� 7KH�ORVW�FHOO�EDQGZLGWK�IRU�WKH�PRQLWRUHG�
FRQQHFWLRQ

&HOO�7UDQVIHU�'HOD\�
�PD[LPXP��PLQLPXP��
DYHUDJH���VHFRQGV�

� 7KH�FHOO�WUDQVIHU�GHOD\��&7'��IRU�WKH��PRQLWRUHG�
FRQQHFWLRQ

&HOO�'HOD\�9DULDWLRQ���
�VHFRQGV�

� 7KH�ODUJHU�RI�WKH�GLIIHUHQFH�EHWZHHQ�HLWKHU�WKH�
PD[LPXP�&7'�DQG�WKH�DYHUDJH�&7'��RU�WKH�
PLQLPXP�&7'�DQG�WKH�DYHUDJH�&7'�
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'\QDPLF�0HDVXUHPHQWV

(OHFWULFDO�	�0HFKDQLFDO�6SHFLILFDWLRQ

(OHFWULFDO�,QWHUIDFH

7ULJJHUV

9;,�0RGXOH

)URQW�3DQHO�/('�,QGLFDWRUV

(QYLURQPHQWDO�2SHUDWLQJ�&RQGLWLRQV

3HDN�WR�3HDN�&HOO�'HOD\�
9DULDWLRQ���VHFRQGV�

� 7KH�GLIIHUHQFH�EHWZHHQ�WKH�PD[LPXP�DQG�
PLQLPXP�&7'�IRU�WKH�PHDVXUHPHQW�SHULRG�

2�����(UURUHG�&HOO�&RXQW�
�FHOOV�

� 7RWDO�2�����FHOO�HUURU�FRXQW�IRU�WKH��PRQLWRUHG�
FRQQHFWLRQ

2�����(UURUHG�
%DQGZLGWK�
�ELWV�V�DQG�FHOO�V�

� 7RWDO�2�����HUURUHG�FHOO�EDQGZLGWK�IRU�WKH�
PRQLWRUHG�FRQQHFWLRQ

35%6����(UURUHG�&HOO�
&RXQW��FHOOV�

� 7RWDO�35%6����HUURUHG�FHOO�FRXQW�IRU�WKH�
PRQLWRUHG�FRQQHFWLRQ

35%6����(UURUHG�&HOO�
%DQGZLGWK��FHOOV�V�

� &RQQHFWLRQ�EDQGZLGWK�RI�35%6����HUURUHG�FHOOV

7UDQVPLW�7RWDO�
*HQHUDWHG�%DQGZLGWK�
�ELWV�V�DQG�FHOOV�V�

� 7RWDO�PHDQ�EDQGZLGWK�RI�$70�FHOOV�LQVHUWHG�IURP�
FHOO�EXV�DQG�JHQHUDWHG�E\�WKH�LQWHUQDO�WUDIILF�
JHQHUDWRU

7UDQVPLW�$63�&HOO�
%DQGZLGWK����������������
�ELWV�V�DQG�FHOOV�V�

� 0HDQ�EDQGZLGWK�RI�$70�FHOOV�WUDQVPLWWHG�IURP�
LQWHUQDO�WUDIILF�JHQHUDWRU

,QVHUWHG�&HOO�%DQGZLGWK����������������
�ELWV�V�DQG�FHOOV�V�

� 0HDQ�EDQGZLGWK�RI�$70�FHOOV�LQVHUWHG�IURP�WKH�
����0E�V�FHOO�EXV

5HPDLQLQJ�$YDLODEOH�
7UDQVPLW�%DQGZLGWK�
�ELWV�V�DQG�FHOOV�V�

� 5HPDLQLQJ�$70�EDQGZLGWK�DYDLODEOH�WR�LQWHUQDO�
WUDIILF�JHQHUDWRU

5HFHLYH�$70�&HOO�
%DQGZLGWK����������������
�ELWV�V�DQG�FHOO�V�

� %DQGZLGWK�RI�$70�FHOOV�UHFHLYHG��QRQ�ILOO�

)LOWHUHG�&HOO�$YHUDJH�
%DQGZLGWK���������������������
�ELWV�V�DQG�FHOOV�V�

� $YHUDJH�EDQGZLGWK�RI��FHOOV��$70�RU�WRWDO��
PDWFKHG�E\�WKH�RXWSXW�ILOWHUV��DYHUDJHG�RYHU�ODVW�
FRPSOHWH�� VHFRQG�SHULRG�

� ,I�WKH�RXWSXW�EXIIHU�KDV�QRW�RYHUIORZHG��WKHQ�WKLV�
LV�HTXDO�WR�WKH�DYHUDJH�EDQGZLGWK�RI�FHOOV��$70�RU�
WRWDO��SODFHG�RQ�WKH���� 0E�V�FHOO�EXV

&RQQHFWLRQ�$YHUDJH�&HOO�
%DQGZLGWK����������������
�ELWV�V�RU�FHOOV�V�

� 6HOHFWHG�FRQQHFWLRQ�FHOO�EDQGZLGWK�DYHUDJHG�RYHU�
ODVW�FRPSOHWH�� VHFRQG�SHULRG

� $YDLODEOH�RQ�XS�WR���FRQQHFWLRQV�VLPXOWDQHRXVO\

([WHUQDO�7ULJJHU�,QSXW�7[ � &RQQHFWRU�7\SH��60%�EXONKHDG�UHFHSWDFOH
� ,QSXW�/HYHOV��77/�VLQN��9

,/
� ���9��

9,+! ���9�
� ,QSXW�,PSHGDQFH�����RKP

([WHUQDO�7ULJJHU�,QSXW�5[ � &RQQHFWRU�7\SH��60%�EXONKHDG�UHFHSWDFOH
� ,QSXW�/HYHOV��77/�VLQN��9,/� ���9��
9
,+
! ���9�

� ,QSXW�,PSHGDQFH�����RKP

([WHUQDO�7ULJJHU�2XWSXW�
7[

� &RQQHFWRU�7\SH��60%�EXONKHDG�UHFHSWDFOH
� 2XWSXW�/HYHOV��77/�VRXUFH��9

2/
� ���9��

92+! ���9�
� 2XWSXW�,PSHGDQFH�����RKP

([WHUQDO�7ULJJHU�2XWSXW�
5[

� &RQQHFWRU�7\SH��60%�EXONKHDG�UHFHSWDFOH
� 2XWSXW�/HYHOV��77/�VRXUFH��92/� ���9��
9
2+
! ���9�

� 2XWSXW�,PSHGDQFH�����RKP

1RPLQDO�3XOVH�:LGWK � ���QV

7ULJJHUV � 5;�,QSXW�6WDUW�6WRS�&DSWXUH
� 6HOHFW�SRVLWLYH�RU�QHJDWLYH�HGJH

6L]H � ��VORW�&�VL]H�9;,�FDUG

:HLJKW � ����NJ�QRPLQDO

3RZHU�'LVVLSDWLRQ � ���:DWWV��PD[�

%DFNSODQH�&RQQHFWRUV � 3���3�

$GGUHVVLQJ � /RJLFDO�DQG�VHUYDQW�DGGUHVVLQJ

7[ � 2Q��PRGXOH�LV�FRQILJXUHG�LQ�LQVHUW�PRGH�E\�WKH�
7HVW�6\VWHP�0DQDJHU��WR�LQVHUW�JHQHUDWHG�FHOOV�WR�
WKH�FHOO�EXV���DQG�FHOOV�DUH�EHLQJ�LQVHUWHG

� 2II��PRGXOH�LV�FRQILJXUHG�WR�SDVV�WKURXJK�PRGH�
E\�7HVW�6\VWHP�0DQDJHU

5[ � 2Q��PRGXOH�LV�FRQILJXUHG�LQ�RXWSXW�PRGH�WR�SODFH�
VHOHFWHG�UHFHLYHG�FHOOV�RQWR�WKH���� 0E�V�FHOO�
EXV��DQG�DW�OHDVW���FHOO�SHU�VHFRQG�LV�EHLQJ�SODFHG�
RQ�WKH�EXV

� 2II��PRGXOH�LV�FRQILJXUHG�WR�SDVV�WKURXJK�PRGH�
E\�7HVW�6\VWHP�0DQDJHU

'29/ � 2Q����� 0E�V�FHOO�EXV�RXWSXW�EXIIHU�RYHUIORZV

4R6 � 2II��4XDOLW\�RI�6HUYLFH��4R6��GRHV�QRW�H[FHHG�
VSHFLILHG�WKUHVKROG

� 2Q��4XDOLW\�RI�6HUYLFH��4R6��H[FHHGV�VSHFLILHG�
WKUHVKROG

� 1RW�XVHG�LQ�UHOHDVH ���

2SHUDWLQJ�7HPSHUDWXUH � �R&�WR���R&
� -LWWHU�WUDQVIHU�VSHFLILFDWLRQ�PDLQWDLQHG�RYHU�WKH�
UDQJH���R&�WR���R&

6WRUDJH�7HPSHUDWXUH � ²��R&�WR���R&

+XPLGLW\ � ���WR�����UHODWLYH�KXPLGLW\�IURP���R&�WR���R&
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$SSOLFDEOH�6WDQGDUGV

$70�&HOOV � ,78�7 ,�����%�,6'1�$70�/D\HU�6SHFLILFDWLRQ�
����

$70�)RUXP�70��� � 7UDIILF�0DQDJHPHQW�6SHFLILFDWLRQ�9HUVLRQ�����
DI�WP����������������

,78�7�,���� � %�,6'1�$70�/D\HU�&HOO�3HUIRUPDQFH��������

,78�7�,���� � %�,6'1�6HPLSHUPDQHQW�&RQQHFWLRQ�$YDLODELOLW\�
������

,78�7�,���� � 7UDIILF�&RQWURO�DQG�&RQJHVWLRQ�&RQWURO�LQ�%�,6'1�
�������

,78�7�,���� � %�,6'1�$V\QFKURQRXV�7UDQVIHU�0RGH�
&KDUDFWHULVWLFV�������

$70�7HVW�&HOO � ,78�7�5HFRPPHQGDWLRQ�2���� ³�6SHFLILFDWLRQV�
RI�0HDVXULQJ�(TXLSPHQW ²�(TXLSPHQW�WR�$VVHVV�
$70�/D\HU�&HOO�7UDQVIHU�3HUIRUPDQFH������

3HUIRUPDQFH�7HVWLQJ � $70�)RUXP�3HUIRUPDQFH�7HVWLQJ��'UDIW�
6SHFLILFDWLRQ�
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$FURQ\PV

$$/�� $70�$GDSWDWLRQ�/D\HU��

$%5 $YDLODEOH�%LW�5DWH

$63 $JLOHQW�(�����(����$�$70�6WUHDP�3URFHVVRU

$70����� $V\QFKURQRXV�7UDQVIHU�0RGH

%676���� $JLOHQW�%URDGEDQG�6HULHV�7HVW�6\VWHP

%: %DQGZLGWK

&/3����� &HOO�/RVV�3ULRULW\

&33 $JLOHQW�(����%�&HOO�3URWRFRO�3URFHVVRU

&5& &\FOLF�5HGXQGDQF\�&KHFN

'29/ 'URS�2YHUIORZ

*)& *HQHULF�&HOO�5DWH�$OJRULWKP

/(' /LJKW�(PLWWLQJ�'LRGH

2$0 2SHUDWLRQV��$GPLQLVWUDWLRQ�DQG�0DLQWHQDQFH

2&���F 2SWLFDO�&DUULHU�/HYHO����6LJQDO�&RQFDWHQDWHG

237 $JLOHQW�(����$�2$0�3URWRFRO�7HVWHU

3'8 3URWRFRO�'DWD�8QLW

35%6 3VHXGR�5DQGRP�%LQDU\�6HTXHQFH

37, 3D\ORDG�7\SH�,GHQWLILHU

39&����� 3HUPDQHQW�9LUWXDO�&LUFXLW�

4R6����� 4XDOLW\�RI�6HUYLFH

5[������ 5HFHLYH�

6'+ 6\QFKURQRXV�'LJLWDO�+LHUDUFK\

60% 6XEPLQLDWXUH�7\SH�%

621(7 6\QFKURQRXV�2SWLFDO�1HWZRUN

670 6\QFKURQRXV�7UDQVIHU�0RGH

69&����� 6ZLWFKHG�9LUWXDO�&LUFXLW

7FO 7RRO�&RPPDQG�/DQJXDJH

7N *UDSKLFDO�8VHU�,QWHUIDFH�7RRONLW�IRU�7FO

7*16 7UDIILF�*HQHUDWRU�1RW�6DWLVILHG

7[������ 7UDQVPLW

81, 8VHU�1HWZRUN�,QWHUIDFH

9%5����� 9DULDEOH�%LW�5DWH

9& 9LUWXDO�&LUFXLW

9&, 9LUWXDO�&LUFXLW�,GHQWLILHU

93 9LUWXDO�3DWK

93, 9LUWXDO�3DWK�,GHQWLILHU

8%5����� 8QVSHFLILHG�%LW�5DWH
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81,;�LV�D�UHJLVWHUHG�WUDGHPDUN�LQ�WKH�8QLWHG�6WDWHV�DQG�RWKHU�FRXQWULHV��OLFHQVHG�
H[FOXVLYHO\�WKURXJK�;�2SHQ�&RPSDQ\�/LPLWHG�
&RS\ULJKW��������$JLOHQW�7HFKQRORJLHV
6SHFLILFDWLRQV�VXEMHFW�WR�FKDQJH�
���������(���)HEUXDU\������5HY�+

8QLWHG�6WDWHV��
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RIIHUV�D�ZLGH�UDQJH�RI�DSSOLFDWLRQV����

� $70�WUDIILF�PDQDJHPHQW�DQG�VLJQDOOLQJ

� 3DFNHW�RYHU�621(7�6'+��326�

� VZLWFK�URXWHU�LQWHUZRUNLQJ�DQG�SHUIRUPDQFH

� WKLUG�JHQHUDWLRQ�ZLUHOHVV�WHVLQJ

� FRPSOHWH��DXWRPDWHG�FRQIRUPDQFH�WHVWLQJ

7KH�%676�LV�PRGXODU�WR�JURZ�ZLWK�\RXU�WHVWLQJ�QHHGV����%HFDXVH�ZH�EXLOG�DOO�%676�SURGXFWV�ZLWKRXW�VKRUWFXWV�DFFRUGLQJ�WR�IXOO�
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ZZZ�$JLOHQW�FRP�FRPPV�%676


