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1 Executive summary 

The aim of Work Package 6 (WP6) is to provide an Experimental Execution Environment (EEE) for 

the project’s scientists and external users of ComPat tools. EEE aims to be a collection of software, 

computing resources and custom developed tools that allows users to submit simulations to be 

performed at the projects’ computing sites. To this end the sites have to provide a common software 

infrastructure and the EEE must have a single, unified job submission system. The submission system 

we use is QCG (https://www.qoscosgrid.org/), developed at the Poznan Supercomputing and 

Networking Center. The uniform software infrastructure is provided using environment modules 

(http://modules.sourceforge.net/). ComPat specific naming conventions are used for these modules to 

achieve consistency. It is important for the goals of the project that the user does not know or care in 

which particular site their software is run. The computing sites and computing nodes on those sites 

have to be automatically chosen in order to optimise energy consumption and in order to best suit a 

particular application.  

 Before the Month 18 of the project, a user’s manual for the EEE was prepared. It is available 

on a publicly accessible wiki website. It is being maintained and updated constantly by WP6 members. 

The manual can be found at http://compat-eee-wiki.drg.lrz.de (and also in the appendix). The manual 

is prepared with the intention of allowing users to start executing their simulations on the EEE.  

Along with the manual we have implemented and hosted on a virtual machine at LRZ a 

maintenance database. It is used to schedule and announce planned downtimes. Computing sites are 

asked to fill in a form to add new scheduled downtimes and the users can view them via a website. 

Alternatively, this information can be gathered from other sources, such as databases or public 

websites. For example, we use a Cron job to get this information from the GOCDB system. The 

maintenance database takes the form of a RESTful web service with the API available on the wiki. 

Users can query the list of upcoming, current and past scheduled downtimes by following this link: 

https://nagios-compat.drg.lrz.de:5000. They need to authenticate using their grid certificate and this 

information is only accessible to people who are part of the EEE. 
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2 EEE users’ manual 

We have prepared the first version of the EEE users’ manual. The purpose of the manual is to provide 

project users with instructions on how to start using the EEE. This means: getting a Grid certificate, 

registering on the various supercomputing sites, and using the common ComPat software 

infrastructure (e.g. instructions on using QCG). We also provide EEE specific information to the 

project’s developer community. DokuWiki was chosen as the platform to host the manual. We chose a 

Wiki format because this allows for easy collaborative editing of the document. For example, it allows 

for more frequent updates, with contributing members being able to edit the pages independent of one 

another. We chose DokuWiki because it is simple to install and uses plain text for storing wiki pages. 

This allows for automatic generation of wiki pages if such a need arises. For example, scheduled 

downtimes can be reported as an automatically updated wiki page (functionality planned). The wiki 

can be reached via the main project web site. It can also be found by following the link. 

 

http://compat-eee-wiki.drg.lrz.de/dokuwiki/doku.php 

 

In summary, it provides the following information: 

 

 Instructions on how to obtain a Grid certificate. Grid certificates are used as a means of 

authentication in this project. There are currently two possibilities that the project’s computing 

sites support: a “real” Grid certificate or a PLGrid SimpleCA certificate. The latter one can be 

used by partners who for some reason have trouble acquiring certificates from 

https://www.eugridpma.org/. 

 How to register on project’s supercomputing sites. The procedure currently is different on 

each participating supercomputing site. This is due to different policies in different 

organizations. 

 A software request form. This is used to request software modules to be made available on 

project’s sites. 

 A list of available environment modules. 

 Environment module naming conventions. 

 Technical information like the APIs for querying the maintenance database and service uptime 

statistics. 

 QCG user’s manual: http://www.qoscosgrid.org/trac/qcg/wiki/user_information. 

3 EEE hardware infrastructure 

Currently the hardware for the EEE is provided by three supercomputing sites. We summarize the 

available machines below. One of the goals of the project is to find ways to assign computing jobs to 



ComPat - 671564 

 [D6.2 First report on the EEE]  Page 6 of 17 

machines that are most suited for executing them – be it in terms of energy efficiency or compute time, 

or both. Therefore, a heterogeneous hardware stack is an advantage. 

3.1 LRZ 

Leibniz Supercomputing Centre of the Bavarian Academy of Sciences and Humanities (LRZ) makes 

SuperMUC (Figure 1: SuperMUC) available to the project. SuperMUC currently consists of two phases 

(physically separate subsystems) – Phase 1 and Phase 2. 

 

Figure 1: SuperMUC 

  

Summary of hardware available in each phase is given below. At the time of this writing, users of the 

ComPat middleware (QCG) only have access to Phase 1 of the machine. Integrating Phase 2 is planned 

for the near future.  SuperMUC uses the LoadLeveler job scheduling system by IBM. 

 

Table 1: LRZ Hardware 

 Phase 1 Phase 2 

Installation date 2011 2012 2013 2015 

Processor Westmere-EX 

Xeon E7-4870 

10C 

Sandy Bridge-

EP 

Xeon E5-2680 

8C 

Ivy-Bridge 

(IvyB) and 

Xeon Phi 

5110P 

Haswell Xeon 

Processor E5-

2697 v3 

Number of nodes 205 9,216 32 3,072 

Number of cores 8,200 147,456 3,840 (Phi) 86,016 

Peak performance (PFlop/s) 0.078 3.2 0.064 (Phi) 3.58 

Memory (TB) 52 288 2.56 194 

Power consumption (MW) <2.3 ~1.1 
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3.2 PSNC 

Poznan Supercomputing and Networking Center (PSNC) currently makes two machines 

available to the ComPat project – Inula and Eagle (Figure 2: Eagle). A summary of their capabilities is 

provided in the table. Eagle uses SLURM and Inula uses PBS for job scheduling. Inula also provides 

access to GPGPU cards (Nvidia Tesla M2050). It has 205 GPGPU nodes. 

 

Figure 2: Eagle 

 

Table 2: PSNC Hardware 

 Eagle Inula 

Processor Intel Xeon E5-2697 AMD (Interlagos), Intel Xeon 

E5-2697 

Number of nodes 1,233 681 

Number of cores 32,984 3,360 

Peak performance (PFlop/s) 1.4 0.1384 

Memory (TB) 120.6 6.56 

Power consumption (MW) n/a n/a 

 

3.3 STFC 

At the time of this writing Science & Technology Facilities Council’s Hartree Centre provides 

their Neale machine (Figure 3: Neale) to the ComPat project. Neale is an immersion cooling 

(environmentally friendly) machine. 
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Figure 3: Neale 

 

Table 3: STFC Hardware 

 Neale 

Processor Intel Xeon (Ivy Bridge E5-2650v2. 2.6GHz) 

Number of nodes 120 

Number of cores 1,920 

Peak performance (PFlop/s) n/a 

Memory (TB) 7.68 

Power consumption (MW) n/a 

 

3.4 Energy monitoring 

We work together with WP4 in order to make sure energy consumption data is available. This work is 

described in WP4’s deliverable. 

4 EEE software infrastructure 

In the following sections we provide the current state of software organisation and software solutions 

we have developed. Primary focus is to provide a consistent user experience between computing sites 

and allow for easy deployment of software on those sites. We monitor all relevant software services 

running on our sites using Nagios (Figure 4: Nagios). 
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Figure 4: Nagios 

4.1 VOMS 

It was planned in the initial description of work for this work package that we will use Virtual 

Organisation Membership Service (VOMS) in order to simplify the process of getting access to the 

EEE and therefore ComPat related services. However, as noted in D6.1 and as was discussed with the 

leaders of other work packages (namely WP5), we only have users internal to the project. This 

simplifies the user registration procedure. Because of the aforementioned, setting up VOMS does not 

provide enough benefit compared to the effort required. Therefore, it was decided not to rely on it and 

keep the simpler system of granting users permissions to use resources individually.  

4.2 EEE module system 

The ComPat project’s computing resources are by the project’s very nature split between different 

computing sites located in different organizations and different countries. The users of these resources 

should not be expected to adapt to each site to run their software. One of the goals of the project is to 

automatically run jobs on hardware most suited for that particular job. To this end, a unified software 

infrastructure is needed across the sites. This means: commonly used libraries have to be built the 

same way and provided using the same naming conventions. This unified software infrastructure is 

provided via environment modules (http://modules.sourceforge.net/). On each computing site software 

is organized in to an agreed upon directory structure. The users are meant to follow the directory 

structure when building their own software. Commonly used libraries and tools that are specific to the 

project also have associated module files for easy access. This partly relies on sites providing a shared 
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directory that can be accessed by all the users that are part of the project. This directory can be 

accessed via the $COMPAT_SHARED variable. The directory structure is as follows: 

 

$COMPAT_SHARED/ 

 /Astro 

 /Bio 

 /Common 

 /Fusion 

 /Modules 

 

Astronomy related codes will be built under the Astro directory, biology, computational chemistry and 

other life science codes will be built under Bio and nuclear fusion simulations will be built under 

Fusion. The Common directory will contain libraries and other commonly used software, such as 

MUSCLE2. Finally, the Modules directory contains environment module files. This directory will 

have to be added to the $MODULEPATH variable in order for the module system to find it. The 

contents of the Modules folder are synchronized between the different computing sites using a Globus 

endpoint. The endpoint is called compat-module-system-2 and it’s contents can be easily transferred 

to any participating site for use. In the table below we summarize the modules currently available to 

EEE users. 

 

Table 4: EEE Modules 

Module Description 

compat Will load ComPat environment variables, for example 

$COMPAT_SHARED, which is used to access the ComPat shared 

directory. 

compat/common/ruby RUBY programming language needed by MUSCLE2. 

compat/common/muscle2 MUSCLE 2 - Multiscale Coupling Library and Environment is a 

portable framework to do multiscale modeling and simulation on 

distributed computing resources. 

compat/common/amuse AMUSE - Astrophysical Multipurpose Software Environment. 

compat/common/namd NAMD - a parallel molecular dynamics code designed for high-

performance simulation of large biomolecular systems. 

compat/common/amber AmberTools – a package of molecular simulation programs. 

 

Here is the relevant section of the module avail command on the SuperMUC, for example: 
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------------ /gpfs/work/pr92ge/di25pul/Modules ------------  
compat/1.0(default)                    compat/common/muscle2/compat-1.1        
compat/app/fusion/1.0(default)         compat/common/namd/2.10                 
compat/common/amber/16                 compat/common/ruby/1.9.3(default)       
compat/common/amuse/089e701            compat/dev/fusion/1.0(default)          
compat/common/muscle2/612248f(default)  
 

4.3 Maintenance database 

The maintenance database is used to store scheduled downtimes. Scheduled downtimes differ from 

unscheduled ones in that they are known in advance. This is an important distinction when calculating 

service availability statistics. The periods of scheduled downtime don’t count towards downtime for 

that particular service or machine. Currently there are several ways to add a scheduled downtime to the 

downtime database. One of them is the scheduled downtime web-form (Figure 5: Scheduled downtime 

entry form). It has to be filled in by hand by authorised users. 

 

 

Figure 5: Scheduled downtime entry form 

 

Another option is to automate the database update procedure. This is only possible if the site in 

question provides scheduled downtimes in a well defined format. At the moment this is only true of 

PSNC where downtimes can be queried using a REST interface. PSNC has agreed to mark downtimes 

that apply to ComPat related services with a special flag. This way we can get the downtimes in XML 

format by using the following query: 
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wget --no-check-certificate --certificate=/home/nagios/.globus/usercert.pem \\ 

     --private-key=/home/nagios/.globus/userkey.pem --private-key-type=PEM \\  

     -O gocdb.xml \\  

     https://goc.egi.eu/gocdbpi/public/?method=get_downtime&scope=&service_extensions=(ComPat=yes) 

 

The resulting XML file is then parsed and the downtimes matching the query are added to the 

database.  

 The database can further be queried to get data about current and upcoming scheduled 

downtimes. Examples of queries and their results are given below. 

 

https://nagios-compat.drg.lrz.de:5000/upcoming 

 

[{"service_type": "QCG Compute", "hostname": "compat.hartree.stfc.ac.uk", "start_date": 1488351600.0, "end_date": 
1488387600.0, "description": "Maintenance day - system at risk"}, {"service_type": "QCG Compute", "hostname": 
"compat.hartree.stfc.ac.uk", "start_date": 1489561200.0, "end_date": 1489597200.0, "description": "Maintenance day - system 
at risk"}] 

 

https://nagios-compat.drg.lrz.de:5000/downtime 

 

[] 

 

In the second case there are no scheduled downtimes happening right now so the result is an empty 

list. As can be seen in the above examples, the API uses a simple JSON based data format, where 

downtimes are given in a list, each downtime consisting of the following information: 

 

{ 

“hostname” : string, 

“service_type”: string, 

“start_date” : timestamp, 

“end_date” : timestamp, 

“description” : string 

} 

 

So far this service is used by QCG to gather information about upcoming and ongoing service 

downtimes. 

 Supplementing the maintenance database, we have an availability database. The availability 

database runs on the same virtual machine and periodically (once every hour) captures the state of 

services that are monitored by Nagios. 

4.4 Service availability statistics 

Key performance indicators (KPIs) for measuring service availability were proposed in D6.1. In order 

to calculate the value of these performance indicators we need to track service availability. This is 
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done via Nagios. We implemented a database that is updated by a cron job that captures Nagios state 

and writes it to the database. The job is executed every hour and writes a record that shows the state 

the service was in along with other metadata. This gives us an option to calculate service availability 

statistics in various ways. One such way measures the percentage of time that the service was 

functioning correctly over a user specified time period. That allows us to estimate the quality of 

service availability in the project and highlights problem areas. We provide a web service that is 

accessible to all members of the project: 

 

https://nagios-compat.drg.lrz.de:5000/performance/dd.mm.yyyy/dd.mm.yyyy 
 
To access the indicators, users indicate the start and end dates of the period they are interested in in the 

template URL. Service availability statistics are calculated for that period and plots are generated and 

downloaded to the browser. An example of that is given in (Figure 6: Service availability statistics). 

This shows service availability from 8 March 2017 to 1 April 2017. The start of this period 

corresponds to when we have finally finished integrating various sites in to the EEE. Namely, we have 

finished integrating the Neale machine at Hartree in March of this year. Please note that each Nagios 

monitoring probe has its own pie chart in the figure. In D6.1 the following table was proposed for 

evaluating service availability: 

 

Excellent Very Good Good Mediocre Poor 

Above 99% 99%-95% 95%-85% 85%-70% Below 70% 

 

As can be seen, of the services we monitor (currently), 15 would fall under Excellent, 3 under Very 
Good, 4 under Good and 1 under the Poor category. The monitoring of qcg.inula.man.poznan.pl 
QCG computing service has revealed problems which will be subject to further investigations 
and application of WP6 procedures to improve the stability and availability of the resource. 
The KPIs are expected to improve since we have finished integrating all the services in to the EEE 
only recently.  
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Figure 6: Service availability statistics 
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4.5 Software request form 

ComPat users can request software and corresponding environment modules to be provided on all sites 

by using the ComPat EEE software request form. The form can be accessed from the ComPat wiki 

(http://compat-eee-wiki.drg.lrz.de/dokuwiki/doku.php?id=software_request). Users authenticates with 

their DN and specify the software package they need. 

 

Figure 7: Software request form 

5 Other issues 

In this section we explain various solutions and issues that have come up as part of maintaining the 

EEE. 

5.1 SimpleCA certificates 

In order to allow researchers who do not have European grid certificates to participate in the project a 

solution was needed. Grid certificates are used to authenticate in order to use computing resources. 

Most sites participating in the project will hand out Grid certificates. Users not part of European 
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institutions, like our project partners from ITMO, will generally not have these certificates. In order to 

allow them to use the project resources, our computing sites have decided to allow users with 

certificates issued by PLGrid SimpleCA certificate authority. These certificates can be obtained by 

following the instructions of the user manual found by following the instructions for registering on the 

PSNC here: http://compat-eee-wiki.drg.lrz.de/dokuwiki/doku.php?id=psnc_instructions. The process 

used to obtain these certificates involves a project technical manager approving the users, therefore 

there is no risk of misuse by people not belonging to the project. This is just a catch-all way to help 

users who may not have Grid certificates to conveniently get access to the ComPat infrastructure. 

5.2 Work-around for computing sites that do not allow outside access 

Some computing sites do not allow outside access from compute nodes. Some others severely restrict 

outside access from within login nodes too. For example, the SuperMUC system does not allow 

Internet access from either. In practice, this causes problems when building modern software that often 

relies on ad-hoc package managers (i.e., Anaconda for Python.) It also means it is very hard to use 

systems that need a feedback of information in order to function. Examples of such systems are QCG 

and RADICAL Cybertools. Both of which we need to deploy. QCG because it is a vital part of the 

ComPat software infrastructure (being the middle-ware of choice for ComPat) and RADICAL 

Cybertools because some users want to use it. The procedure of integrating these tools at these sites is 

documented in detail in the D5.2 deliverable. 

5.2.1 QCG 

QCG is the ComPat middleware suite of choice. It is expected that EEE users will use QCG for their 

job submissions and most ComPat services are in turn based on QCG. At LRZ, the QCG server runs 

on a virtual machine within the LRZ network. This virtual machine is allowed to connect to 

SuperMUC, the feedback mechanism relies on an SSH tunnel. 

5.2.2 RADICAL Cybertools 

RADICAL Cybertools is a distributed computing middleware suite. Some of our users rely on it to 

execute their software. It depends for its operation on having access to an outside MongoDB (an open 

source, document-based) database. This is not possible to do on SuperMUC in general. SuperMUC 

worker nodes don’t have access to the outside, only to the log-in nodes. Furthermore, SuperMUC 

login nodes are somewhat limited in that they can only be accessed from specific IPs and block 

ingoing and outgoing traffic from everywhere else. For RADICAL Cybertools we have negotiated 

privileged access to agreed-upon IP addresses so that outgoing SSH traffic is now possible. 
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6 Conclusions 

Before the month 18 we have achieved a unified and stable execution environment, built on top of 

resources provided by our partners. We have also prepared and made available to project users the 

EEE users’ manual. The manual is actively being updated by project members. Since the last 

deliverable QCG was deployed on all computing sites and it is ready for use by project members (jobs 

can be submitted via QCG to all project’s sites). RADICAL Cybertools were deployed on SuperMUC. 

We have implemented a scheduled downtime database, software request form, and service availability 

tracking.  

 In the upcoming months we will continue contributing to the manual, creating software 

modules and deploying them on sites. We will also take care of getting new users using project’s 

infrastructure and making sure users can deploy their software, especially when intervention from the 

sites administrators is required.  

7 Annexes 

The user’s manual is presented as part of this deliverable as described in the DOW. It was exported at 

2017-04-04 to PDF and attached to this document. 
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ZHOO��RQ�

KWWSV���ZZZ�OU]�GH�VHUYLFHV�FRPSXWH�JULGBHQ�FHUWLdFDWHBHQ�SHUVRQ�FHUWLdFDWHBHQ�

)XUWKHU�/5=�LQIRUPDWLRQ�RQ�JULG�FRPSXWLQJ��WRROV��JOREXV�WRRONLW��HWF���DQG�KDQGOLQJ�ZKLFK�\RX�PLJKW
dQG�XVHIXO�

KWWSV���ZZZ�OU]�GH�VHUYLFHV�FRPSXWH�JULGBHQ�

KWWSV���ZZZ�OU]�GH�VHUYLFHV�FRPSXWH�JULGBHQ�JULG�PLGGOHZDUHBHQ�JOREXVBJXLGHBHQ

6LWH�6SHFLbF�,QVWUXFWLRQV

,QVWUXFWLRQV�IRU�JHWWLQJ�RQ�6XSHU08&

,QVWUXFWLRQV�IRU�JHWWLQJ�RQ�361&

,QVWUXFWLRQV�IRU�JHWWLQJ�RQ�67)&

,QIRUPDWLRQ�DERXW�&RP3DW�UHVRXUFHV

6XSHU08&�5HVRXUFH�,QIR�361&�5HVRXUFH�,QIR�67)&�5HVRXUFH�,QIR
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KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL� 3ULQWHG�RQ�����������������

)URP�
KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL����(((�:LNL

3HUPDQHQW�OLQN�
KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL�GRNX�SKS"LG XVHUBPDQXDO

/DVW�XSGDWH������������������



���������������� ��� 6XSHU08&�,QVWUXFWLRQV

(((�:LNL���KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL�

6XSHU08&�,QVWUXFWLRQV

6HQG�DQ�HPDLO�ZLWK�WKH�SHUVRQDO�LQIRUPDWLRQ�WHPSODWH�IURP�EHORZ�dOOHG�LQ�WR�JULG�VXSSRUW#OU]�GH�WR
UHTXHVW�DQ�DFFRXQW�RQ�6XSHU08&�

,I�\RX
UH�D�0DF�RU�/LQX[�XVHU��\RX�FDQ�H[WUDFW�\RXU�'1�IURP�\RXU�FHUWLdFDWH�ZLWK�WKH�IROORZLQJ
FRPPDQG��WKH�SRLQW�RI�WKH�3\WKRQ�VFULSW�LV�WR�DXWRPDJLFDOO\�FRQYHUW�WKH�'1�WR�WKH�ULJKW�IRUPDW��

RSHQVVO�[�����LQ�a��JOREXV�XVHUFHUW�SHP��QRRXW��VXEMHFW�_�S\WKRQ��F��LPSRUW
V\V��SULQW�
�
�MRLQ�UHYHUVHG�V\V�VWGLQ�UHDG���VWULS��>��@�VSOLW�
�
�>��@���

7HPSODWH�(PDLO�5HTXHVW

'HDU�JULG�VXSSRUW�

,�ZRXOG�OLNH�WR�UHTXHVW�DQ�DFFRXQW�RQ�6XSHU08&�DV�SDUW�RI
WKH�&RP3DW�SURMHFW�

0\�SHUVRQDO�LQIRUPDWLRQ�LV�DV�IROORZV�

$FDGHPLF�7LWOH��LI�DQ\��
)LUVW�1DPH�
/DVW�1DPH�
1DWLRQDOLW\�
2IILFH�$GGUHVV�
7HOHSKRQH�QR�
(PDLO�DGGUHVV�
&HUWLILFDWH�'1��GLVWLQJXLVKHG�QDPH��DOVR�FDOOHG�VXEMHFW���

0DQ\�WKDQNV�LQ�DGYDQFH�

%HVW�UJGV�
<RXU�QDPH

*HWWLQJ�RQ�6XSHU08&

7R�JHW�RQ�6XSHU08&�\RX�ZLOO�QHHG�JVLVVK�ZKLFK�LV�SDUW�RI�WKH�*OREXV�7RRONLW���'RZQORDG�DQG�LQVWDOO�WKH
YHUVLRQ�IRU�\RXU�RSHUDWLQJ�V\VWHP��2Q�D�0DF�LW�ZLOO�EH�SXW�XQGHU��/LEUDU\�*OREXV�ELQ��<RX�ZLOO
ZDQW�WR�DGG�LW�WR�\RXU��EDVKBSURILOH�SDWK��<RX�ZLOO�ZDQW�WR�VHW�XS�\RXU�WUXVW�URRWV�E\�UXQQLQJ
P\SUR[\�JHW�WUXVWURRWV��E��V�P\SUR[\�OU]�GH��S�����$OVR��\RX�QHHG�WR�FUHDWH�D�SUR[\��D
VKRUW�OLYHG�FRS\��RI�\RXU�FHUWLdFDWH�E\�UXQQLQJ�JULG�SUR[\�LQLW�DQG�W\SLQJ�\RXU�FHUWLdFDWH
SDVVSKUDVH��$IWHU�WKDW�\RX�FDQ�ORJ�RQ�E\�UXQQLQJ�JVLVVK�JULGPXF�OU]�GH��S������

<RX�FDQ�SXW�\RXU�LQWHUPHGLDWH�UHVXOWV�RQ��6&5$7&+�DQG�XVH��:25.�WR�VWRUH�\RXU�GDWD�DQG�VRIWZDUH�

2SWLRQDO��<RX�FDQ�FUHDWH�GLUHFWRULHV�XQGHU��:25.�DQG�PDNH�WKHP�UHDGDEOH�ZULWDEOH�E\�WKH�&RP3DW
SURMHFW�JURXS��SU��JH��WR�VKDUH�VRIWZDUH�RU�GDWD�ZLWK�\RXU�FROOHDJXHV��8VH�WKH�FRPPDQG�FKPRG
J�UZ��:25.�



/DVW�XSGDWH������������������ VXSHUPXFBLQVWUXFWLRQV KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL�GRNX�SKS"LG VXSHUPXFBLQVWUXFWLRQV

KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL� 3ULQWHG�RQ�����������������

7R�JHW�GDWD�LQ�DQG�RXW�RI�6XSHU08&�\RX�FDQ�XVH�*ULG)73�FRPPDQG��JOREXV�XUO�FRS\��U
��ILOHWRXSORDG�W[W�JVLIWS���JULGPXF�OU]�GH�a��WR�FRS\�IURP�\RXU�PDFKLQH�WR�\RXU�KRPH
RQ�6XSHU08&���U�PHDQV�UHFXUVLYH�DQG�DOVR�FRSLHV�GLUHFWRULHV���2U�XVH�RU�WKH�FRQYHQLHQW�*OREXV�2QOLQH
ZHEVLWH�

7R�XVH�*OREXV�2QOLQH�IROORZ�WKH�LQVWUXFWLRQV�EHORZ�

&UHDWH�D�*OREXV�2QOLQH�DFFRXQW�KHUH����
*R�WR�KWWSV���ZZZ�JOREXV�RUJ�DSS�WUDQVIHU�DQG�FKRRVH�*OREXV�,'�DV�\RXU�RUJDQLVDWLRQ��DQG��
FOLFN�1R�WKDQNV��FRQWLQXH�ZKHQ�LW
V�DVNLQJ�LI�\RX�ZDQW�WR�XVH�DQ�H[LVWLQJ�DFFRXQW�
:KHQ�XVLQJ�WKH�*OREXV�2QOLQH�ZHE�DSS�\RX�QHHG�WR�VSHFLI\�JULGPXF�DV�\RXU�HQGSRLQW���

8SORDG�D�SUR[\�FHUWLdFDWH�WR�D�P\SUR[\�VHUYHU��:H�UHFRPPHQG�XVLQJ�P\SUR[\�OU]�GH��
DQG�\RX�FDQ�GR�WKLV�E\�UXQQLQJ�P\SUR[\�LQLW��O�XVHUQDPH��V�P\SUR[\�OU]�GH��
S�����7KLV�XVHUQDPH�FDQ�EH�IUHHO\�FKRVHQ�DQG�LV�QRW�UHODWHG�WR�DQ\WKLQJ�HOVH��:KHQ
DVNHG�IRU�P\SUR[\�SDVVSKUDVH�LQYHQW�D�QHZ�SDVVZRUG�VSHFLdF�WR�P\SUR[\�
,Q�WKH�*OREXV�2QOLQH�ZHEVLWH�VHOHFW�*ULG08&�DV�RQH�RI�WKH�HQG�SRLQWV��-XVW�W\SH�*ULG08&��
LQ�RQH�RI�WKH�VHDUFK�dHOGV�DQG�LW�VKRXOG�SRS�XS�
,Q�WKH�*ULG08&�HQGSRLQW�ORJ�LQ�ZLQGRZ�VSHFLI\�WKH�XVHU�QDPH�DQG�SDVVZRUG�\RX�XVHG�LQ��
WKH�P\SUR[\�LQLW�FRPPDQG��6FUHHQVKRW

7R�VHW�XS�WKH�RWKHU�HQGSRLQW�\RX�QHHG�WR�LQVWDOO�*OREXV�&RQQHFW�3HUVRQDO�E\�IROORZLQJ�WKH�VWHSV��
RXWOLQHG�RQ�WKH�ZHEVLWH��%(:$5(��WKHUH�VHHPV�WR�EH�D�EXJ�LQ�WKH�/LQX[�YHUVLRQ�RI�*OREXV
&RQQHFW��$IWHU�IROORZLQJ�WKH�XVDJH�LQVWUXFWLRQV�\RX�ZLOO�UHFHLYH�D�YHU\�QRQ�GHVFULSW�HUURU
PHVVDJH��<RX�FDQ�LJQRUH�LW��MXVW�FOLFN�2.���EXW�\RX�KDYH�WR�TXLW�*OREXV�&RQQHFW�DSSOLFDWLRQ�DQG
VWDUW�LW�DJDLQ�EHIRUH�\RX�FDQ�FRQQHFW�
,Q�*OREXV�2QOLQH�VSHFLI\�WKH�QDPH�\RX�FKRVH�DERYH�DV�WKH�RWKHU�HQGSRLQW���
,I�\RX�GLG�HYHU\WKLQJ�ULJKW��WKH�WUDQVIHU�ZLQGRZ�VKRXOG�ORRN�VRPHWKLQJ�OLNH�WKLV���

([WHQVLYH�LQVWUXFWLRQV�RQ�XVLQJ�6XSHU08&�FDQ�EH�IRXQG�RQ�WKH�/5=�ZHEVLWH�

*HWWLQJ�RQ�6XSHU08&

8VLQJ�/RDG/HYHOOHU�RQ�6XSHU08&

6XSHU08&�FXUUHQWO\�XVHV�/RDG/HYHOOHU�DV�LW
V�EDWFK�V\VWHP��<RX�FDQ�dQG�VRPH�FRPPRQ�XVDJH
VFHQDULRV��TXHXH�GHVFULSWLRQV�DQG�RWKHU�LQIRUPDWLRQ�E\�IROORZLQJ�WKH�OLQN�EHORZ�

KWWSV���ZZZ�OU]�GH�VHUYLFHV�FRPSXWH�VXSHUPXF�ORDGOHYHOHU�

$FFHVVLQJ�WKH�6KDUHG�'LUHFWRU\

7R�DFFHVV�WKH�VKDUHG�GLUHFWRU\�WKDW�FRQWDLQV�WRROV�DQG�GDWD�WKDW�DUH�PHDQW�WR�EH�VKDUHG�EHWZHHQ�WKH
&RP3DW�JURXS��RQFH�ORJJHG�LQ�WR�6XSHU08&��GR�

FG��:25.
FG����GL��SXO

7KLV�LV�WKH�VKDUHG�GLUHFWRU\��7KH�DJUHHG�XSRQ�GLUHFWRU\�WUHH�VWUXFWXUH�LV�

GL��SXO�



���������������� ��� 6XSHU08&�,QVWUXFWLRQV

(((�:LNL���KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL�

��$VWUR�
��%LR�
��&RPPRQ�
��)XVLRQ�

<RX�VKRXOG�SXW�FRPPRQO\�XVHG�WRROV��1$0'��086&/(���$086(��c��LQ�WKH�&RPPRQ�VXEGLUHFWRU\�

)URP�
KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL����(((�:LNL

3HUPDQHQW�OLQN�
KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL�GRNX�SKS"LG VXSHUPXFBLQVWUXFWLRQV

/DVW�XSGDWH������������������



���������������� ��� $FFHVV�WR�361&�3/*ULG�UHVRXUFHV

(((�:LNL���KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL�

$FFHVV�WR�361&�3/*ULG�UHVRXUFHV

7R�FUHDWH�DQ�DFFRXQW�DQG�WR�JHW�DFFHVV�WR�3/*ULG�LQIUDVWUXFWXUH�SOHDVH�IROORZ�WKH�SURFHGXUH�EHORZ�

&UHDWH�DQ�DFFRXQW

JR�WKH�WKH�KWWSV���SRUWDO�SOJULG�SO�SDJH��<RX�ZLOO�EH�UHGLUHFWHG�WR�WKH�ORJ�LQ�SDJH��DW�WKH�ERWWRP�RI�WKH
ORJ�LQ�SDJH�SOHDVH�FOLFN�e1LH�PDV]�NRQWD"�=DUHMHVWUXM�VLHf��'RQ
W�KDYH�DQ�DFFRXQW"�5HJLVWHU�

)LOO�LQ�WKH�TXHVWLRQQDLUH�

,PLH���)LUVW�QDPH���
1D]ZLVNR���/DVW�QDPH���
/RJLQ���7KH�SURSRVHG�XVHU�QDPH��,W�KDV�WR�VWDUW�ZLWK�fSOJg�SUHj[�DQG�PXVW�KDYH������OHWWHUV��,W��
FDQQRW�VWDUW�ZLWK�fSOJULGg�VWULQJ�
+DVOR���3DVVZRUG��0LQ����FKDUDFWHUV��DW�OHDVW���GLiHUHQW��DW�OHDVW���GLJLW��FDQQRW�FRQWDLQ�jUVW��
QDPH��ODVW�QDPH�DQG�ORJLQ��LW�PXVW�KDYH�DW�OHDVW�RQH�FDSLWDO�OHWWHU�DQG�VPDOO�OHWWHU�
3RWZLHUG]�KDVOR���&RQjUP�WKH�SDVVZRUG���
$GUHV�H�PDLO���(PDLO��D�UHDO�RQH��D�FRQjUPDWLRQ�PHVVDJH�ZLOO�EH�VHQW�WR�LW����
7HOHIRQ���3KRQH��\RX�FDQ�FKHDW�KHUH����
&]\�MHVWHV�]DUHMHVWURZDQ\�Z�ED]LH�1DXND�3ROVND���$UH�\RX�UHJLVWHUHG�LQ�3ROLVK�6FLHQFH��
'DWDEDVH���FKRRVH�f1LHg���1R�
:DUXQNL�NRU]\VWDQLD�]�,QIUDVWUXNWXU\�3/*ULG���3/*ULG�XVDJH�UXOHV���VHOHFW�f$NFHSWXMH��
ZDUXQNLg����,�DFFHSW��
&]\�MHVWHV�5RERWHP"�$UH�\RX�D�URERW"���DQVZHU�DFFRUGLQJ�WR�WKH�UHDO�VWDWH����

3UHVV�e:\VOLM�IRUPXODU]�UHMHVWUDF\MQ\f���6XEPLW�D�UHJLVWUDWLRQ�IRUP�

&RQgUP�UHJLVWUDWLRQ

*R�WR�WKH�PDLOLQJ�ER[�\RX�SURYLGHG�GXULQJ�WKH�UHJLVWUDWLRQ�DQG�FRQjUP�WKH�UHJLVWUDWLRQ�E\�FOLFNLQJ�WKH
jUVW�OLQN�LQ�WKH�PDLO�\RX�JRW

$GG�DhOLDWLRQ

/RJLQ�WR�WKH�KWWSV���SRUWDO�SOJULG�SO�XVLQJ�\RXU�FUHGHQWLDOV��
&OLFN�$gOLDFMH��$kOLDWLRQV��RQ�WKH�OHIW�VLWH��FRQjUPDWLRQ�RI�WKH�UHJLVWUDWLRQ�LV�QHHGHG�IRU�WKDW���
SUHVV�'RGDM��$GG��EXWWRQ��
'RGDZDQLH�$gOLDFML���$GGLQJ�DkOLDWLRQ��$E\�GRGDF�DgOLDFMc�Z\ELHU]�VZbM�VWDWXV���WR�DGG��
DkOLDWLRQ�VHOHFW�\RXU�VWDWXV
6HOHFW���3RGRSLHF]Q\�SUDFRZQLND�MHGQRVWNL�QDXNRZHM���f&KDUJHg��SHUVRQ�LQ�VRPHRQH�HOVH��
FDUH�
7ZRM�RSLHNXQ���\RXU�VXSHUYLVRU��

,PLH���jUVW�QDPH���7RPDV]��
1D]ZLVNR���ODVW�QDPH���3LRQWHN��
H�PDLO��SLRQWHN#PDQ�SR]QDQ�SO��



/DVW�XSGDWH������������������ SVQFBLQVWUXFWLRQV KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL�GRNX�SKS"LG SVQFBLQVWUXFWLRQV

KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL� 3ULQWHG�RQ�����������������

2UJDQL]DFMD�QDXNRZD���VFLHQWLjF�RUJDQL]DWLRQ��
-HGQRVWD���8QLW���3ROVND�$NDGHPLD�1DXN��3ROLVK�$FDGHP\�RI�6FLHQFH���VWDUW�W\SLQJ��
3ROVND�DQG�\RX�VKRXOG�JHW�KLQW
3UHVV�e'RGDM�SRGMHGQRVWNHf���$GG�VXE�XQLW��
SURYLGH�,QVW\WXW�&KHPLL�%LRRUJDQLF]QHM��,QVWLWXWH�RI�%LRRUJDQLF�&KHPLVWU\���7\SH��
f,QVW\WXW�&g�WR�JHW�KLQW
6WURQD�LQWHUQHWRZD��ZHE�SDJH����ZZZ�PDQ�SR]QDQ�SO��
1D]ZD�$gOLDFML��QDPH�RI�WKH�DkOLDWLRQ����361&��
']LHG]LQD�1DXNL���6FLHQFH�GRPDLQ��
.DWHJRULD���&DWHJRU\���VHOHFW�f1DXNL�LQ]\QLHU\MQH�L�WHFKQLF]QHg��
3RGNDWHJRULD���VXEFDWHJRU\���FKRRVH�VRPHWKLQJ��
']LDO���'HSDUWPHQW���FKRRVH�VRPHWKLQJ��

e=DXIDQ\�DJHQWe���WUXVWHG�DJHQW��OHDYH�e1LHf���1R���
'DWD�:HU\gNDFML�$gOLDFML���$kOLDWLRQ�([SLUDWLRQ�'DWD���OHDYH�WKH�GDWH�SURSRVHG�E\�WKH��
V\VWHP��<RX�ZLOO�EH�DEOH�WR�SURORQJ�LW�ODWHU
3UHVV�e:\VOLM�$gOLDFMH�GR�ZHU\gNDFMLf��6HQG�DkOLDWLRQ�IRU�YHULjFDWLRQ����

3OHDVH�VHQG�D�PHVVDJH�WR�SLRQWHN#PDQ�SR]QDQ�SO�DQG�ZDLW�XQWLO�\RXU�DkOLDWLRQ�ZLOO�EH�FRQjUPHG�E\
PH���\RX�VKRXOG�EH�LQIRUPHG�E\�WKH�PDLO�

$SSO\LQJ�IRU�VHUYLFHV

/RJLQ�DJDLQ�WR�WKH�KWWSV���SRUWDO�SOJULG�SO�RQ�WKH�OHIW�VLGH�FOLFN�e8VOXJLf��6HUYLFHV���
3UHVV�WKH�JUHHQ�EXWWRQ���=DU]DG]DM�8VdXJDPL��0DQDJH�6HUYLFHV���<RX�ZLOO�EH�UHGLUHFWHG�WR�WKH��
$SSOLFDWLRQV�DQG�6HUYLFHV�&DWDORJXH�VHUYLFH�
8VH�WKH�e6]XNDMf��6HDUFK��(GLW�WR�VHDUFK�IRU�e*OREDOQ\�'RVWcS�4RV&RV*ULGf��*OREDO�$FFHVV��
WR�4&*�
$SSO\�IRU�4&*�E\�SUHVVLQJ�WKH�e$SOLNXMf��$SSO\�IRU��EXWWRQ��
,03257$17��7R�KDYH�ORFDO�DFFHVV�WR�361&�FOXVWHUV��RSWLRQDO��SOHDVH�DSSO\�DOVR�IRU�e/RNDOQ\��
GRVWcS�GR�NODVWUbZ�3&66f�

5HTXHVWLQJ�IRU�WKH�FHUWLgFDWH��QHHGHG�WR�XVH�4&*�

JR�EDFN�WR�WKH�SRUWDO�SOJULG�SO�DQG�FOLFN�e&HUW\gNDW\f��&HUWLjFDWHV��OLQN���
6LPSOH&$���SUHVV�e:\JHQHUXM�FHUWLgFDWHf���*HQHUDWH�&HUWLjFDWH��
3RGDM�KDVOR�GR�NRQWD���SURYLGH�DFFRXQW
V�SDVVZRUG�DQG�SUHVV�e*HQHUXMf��*HQHUDWH���
=DSLV]�FHUW\gNDW�QD�G\VNX���VDYH�RQ�GLVN��

5HTXHVWLQJ�IRU�WKH�WHVWLQJ�JUDQW

LQ�WKH�SRUWDO�SOJULG�SO�RQ�WKH�OHIW�VLGH�SOHDVH�FOLFN�f*UDQW\g���<RX�ZLOO�EH�UHGLUHFWHG�WR�WKH�%D]DDU��
V\WHP��
LQ�WKH�%D]DDU�SOHDVH�VHOHFW�f*UDQW\�WHVWRZHg��RQ�WKH�OHIW�SDQHO��MXVW�EHORZ�f*UDQW\g���
SUHVV�JUHHQ�EXWWRQ�f:OcF]�JUDQW�WHVWRZ\g��DSSO\�IRU�WHVWLQJ�JUDQW����
WR�PDNH�WKH�WHVWLQJ�JUDQW�WKH�GHIDXOW�RQH�SOHDVH�VHOHFW�f*UDQW\g��2Q�WKH�OLVW�RI�JUDQWV�SOHDVH��
FOLFN�WKH�RQH�ZKLFK�QDPH�LV�fSOJ�86(5!�FXUUHQW�\HDU!�D�RU�E!��2Q�WKH�JUDQW�SDJH��WRS�ULJKW
FRUQHU��FOLFN�f8VWDZ�JUDQW�MDNR�GRP\eOQ\g��VHW�JUDQW�DV�GHIDXOW��
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(((�:LNL���KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL�

0DNH�WKH�FRPSDWSVQF�JUDQW�WKH�GHIDXOW�RQH

LQ�WKH�SRUWDO�SOJULG�SO�RQ�WKH�OHIW�VLGH�SOHDVH�VHOHFW�*UDQW\h0RMH�*UDQW\��*UDQWVh0\�JUDQWV���
jQG�WKH�FRPSDWSVQF�JUDQW�RQ�WKH�OLVW�DQG�VHOHFW�LW��
RQ�WKH�JUDQW�SDJH�LQ�WKH�WRS�ULJKW�FRUQHU�FOLFN�f8VWDZ�JUDQW�MDNR�GRP\VOQ\g�EXWWRQ��6HW�DV��
GHIDXOW��

$127+(5�,668(6

5H�FUHDWLRQ�RI�WKH�FHUWLgFDWH

6WDUWLQJ�IURP������ZHE�EURZVHUV�ZLOO�QRW�DFFHSW�6+$���FHUWLjFDWHV��ROG�W\SH�RI�FHUWLjFDWHV���%HFDXVH
6LPSOH&$�FHUWLjFDWHV�ZHUH�6+$���DOO�WKH�XVHUV��ZKR�FUHDWHG�WKHLU�FHUWLjFDWHV�EHIRUH���$XJXVW������
DUH�UHTXHVWHG�WR�UH�FUHDWH�FHUWLjFDWHV�IROORZLQJ�WKH�SURFHGXUH�

JR�WKH�WKH�3/*�SRUWDO��SRUWDO�SOJULG�SO���
RQ�WKH�OHIW�VLGH�VHOHFW�fFHUW\jNDW\g���FHUWLjFDWHV��
LQ�WKH�f6LPSH&$g�VHFWLRQ�SUHVV�f8VXdg��UHPRYH��EXWWRQ��
LQ�WKH�VDPH�VHFWLRQ�SUHVV�f:\JHQHUXM�FHUW\jNDWg��*HQHUDWH�FHUWLjFDW��EXWWRQ���
SURYLGH�SDVVZRUG�WR�\RXU�SOJ�DFFRXQW��f3RGDM�KDVOR�GR�NRQWD��DQG�SUHVV�*HQHUXM��JHQHUDWH����
VWRUH�\RXU�FHUWLjFDWH�DQG�XSORDG�WR�EURZVHU�LI�\RX�ZDQW���

,03257$17��7KH�NH\�RI�WKH�FHUWLjFDWH�ZLOO�EH�HQFRGHG�ZLWK�WKH�VDPH�SDVVZRUG�DV�\RX�KDYH�WR�WKH
3/*ULG�SRUWDO��3UHYLRXVO\�LW�ZDV�SRVVLEOH�WR�KDYH�YDULRXV�SDVVZRUGV�IRU�SRUWDO�DQG�FHUWLjFDWH�

352%/(06

3/($6(�5(3257�$//�352%/(06�72�TFJ#SOJULG�SO

'R�QRW�EODPH�XV�IRU�SRUWDO�VWDELOLW\�DQG�IXQFWLRQDOLW\��,W�ZDV�ZULWWHQ�E\�&\IURQHW�WHDP�IURP�&UDFRZ�

)URP�
KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL����(((�:LNL

3HUPDQHQW�OLQN�
KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL�GRNX�SKS"LG SVQFBLQVWUXFWLRQV

/DVW�XSGDWH������������������



���������������� ��� 67)&�,QVWUXFWLRQV

(((�:LNL���KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL�

67)&�,QVWUXFWLRQV

,Q�RUGHU�DFFHVV�+DUWUHH�&HQWUH�V\VWHPV�\RX�PXVW�eUVW�UHTXHVW�DFFHVV�WR�RXU�VHUYLFH�DGPLQLVWUDWLRQ
V\VWHP�
6$)(
��\RX�FDQ�GR�WKLV�E\�FOLFNLQJ�RQ�WKLV�OLQN�

KWWSV���XP�KDUWUHH�VWIF�DF�XN�KDUWUHH�

<RX�WKHQ�QHHG�WR�DVVRFLDWH�\RXU�DFFRXQW�WR�WKH�&203$7�SURMHFW�c+&((&����&203$7d�ZLWK�3,�1HLO
0RUJDQ��7R�WKLV�SXUSRVH��SOHDVH�DVN�1HLO�0RUJDQ�IRU�D�SDVVZRUG�

1HLO�0RUJDQ#VWIF�DF�XN

'HWDLOV�RI�RXU�PDFKLQHV�DQG�DOO�DVVRFLDWHG�XVHU�JXLGHV�FDQ�EH�IRXQG�KHUH�

KWWS���FRPPXQLW\�KDUWUHH�VWIF�DF�XN�ZLNL�VLWH�DGPLQ�KRPH�KWPO�JXLGH

$Q\�LVVXHV�VKRXOG�EH�UDLVHG�YLD�D�VXEPLVVLRQ�RI�D�WLFNHW�WR�WKH�+DUWUHH�+HOSGHVN�YLD�WKLV�HPDLO
DGGUHVV�

KDUWUHH#VWIF�DF�XN

)URP�
KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL����(((�:LNL

3HUPDQHQW�OLQN�
KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL�GRNX�SKS"LG VWIFBLQVWUXFWLRQV

/DVW�XSGDWH������������������



���������������� ��� (((�0RGXOHV�DQG�&RQYHQWLRQV

(((�:LNL���KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL�

(((�0RGXOHV�DQG�&RQYHQWLRQV

7KH�IROORZLQJ�LQVWUXFWLRQV�FXUUHQWO\�RQO\�DSSO\�WR�6XSHU08&��KRZHYHU�DOO�VLWHV�VKRXOG�HYHQWXDOO\�VWLFN
WR�VLPLODU�FRQYHQWLRQV�

*HWWLQJ�6WDUWHG

$GG�WKH�&RP3DW�PRGXOHV�GLUHFWRU\�WR�WKH�02'8/(3$7+�HQYLURQPHQW�YDULDEOH�E\�DSSHQGLQJ�WKH
IROORZLQJ�OLQH�WR�\RXU�a��EDVKBSURILOH�

H[SRUW�02'8/(3$7+ �02'8/(3$7+��JSIV�ZRUN�SU��JH�GL��SXO�0RGXOHV

7KHQ�UXQ�PRGXOH�ORDG�FRPSDW�

(QYLURQPHQW�9DULDEOHV

7KH�FRPPDQG�EHORZ�ZLOO�WDNH�\RX�WR�WKH�VKDUHG�GLUHFWRU\�RI�WKH�&RP3DW�SURMHFW�

FG��&203$7B6+$5('

7KH��&203$7B6+$5('�GLUHFWRU\�LV�VWUXFWXUHG�DV�IROORZV�

�&203$7B6+$5('�
���$VWUR
���%LR
���&RPPRQ
���)XVLRQ
���0RGXOHV

$YDLODEOH�0RGXOHV

8VH�PRGXOH�ORDG�QDPH�WR�ORDG�WKH�PRGXOH�E\�QDPH�DQG�PRGXOH�KHOS�QDPH�WR�VHH�LQIRUPDWLRQ
DERXW�WKDW�PRGXOH��8VH�PRGXOH�XQORDG�QDPH�WR�XQORDG�WKH�PRGXOH�DQG�XQGR�WKH�FKDQJHV�WR�WKH
HQYLURQPHQW�

7R�VHH�DOO�&RP3DW�PRGXOHV��PRGXOH�DYDLO�FRPSDW

0RGXOH 'HVFULSWLRQ
FRPSDW :LOO�ORDG�WKH�VWDQGDUG�&RP3DW�HQYLURQPHQW�
FRPSDW�FRPPRQ�UXE\ 5XE\
FRPSDW�FRPPRQ�PXVFOH� 086&/(�
FRPSDW�FRPPRQ�DPXVH $086(
FRPSDW�FRPPRQ�QDPG 1$0'



/DVW�XSGDWH������������������ PRGXOHV KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL�GRNX�SKS"LG PRGXOHV

KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL� 3ULQWHG�RQ�����������������

)URP�
KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL����(((�:LNL

3HUPDQHQW�OLQN�
KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL�GRNX�SKS"LG PRGXOHV

/DVW�XSGDWH������������������



���������������� ��� 3HUIRUPDQFH�,QGLFDWRUV

(((�:LNL���KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL�

3HUIRUPDQFH�,QGLFDWRUV

<RX�FDQ�VHH�DQ�RYHUYLHZ�IRU�WKH�SHUFHQWDJH�RI�WKH�WLPH�HDFK�VHUYLFH�ZDV�IXQFWLRQLQJ�SURSHUO\�GXULQJ
D�JLYHQ�WLPH�SHULRG�E\�JRLQJ�WR�WKH�OLQN�EHORZ��0RGLI\�WKH�OLQN�WR�UHcHFW�WKH�GDWHV�\RX�ZDQW�

KWWSV���QDJLRV�FRPSDW�GUJ�OU]�GH������SHUIRUPDQFH����������������������

)URP�
KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL����(((�:LNL

3HUPDQHQW�OLQN�
KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL�GRNX�SKS"LG SHUIRUPDQFH

/DVW�XSGDWH������������������



���������������� ��� 6RIWZDUH�5HTXHVWV

(((�:LNL���KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL�

6RIWZDUH�5HTXHVWV

&XUUHQWO\��WR�UHTXHVW�VRIWZDUH�WR�LQVWDOO�RQ�VLWHV�WKDW�DUH�SDUW�RI�WKH�(((�\RX�KDYH�WR�cOO�LQ�WKH�IRUP
JLYHQ�EHORZ��<RX�ZLOO�QHHG�WR�DXWKHQWLFDWH�XVLQJ�\RXU�*ULG�FHUWLcFDWH�

6RIWZDUH�5HTXHVW�)RUP

)URP�
KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL����(((�:LNL

3HUPDQHQW�OLQN�
KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL�GRNX�SKS"LG VRIWZDUHBUHTXHVW

/DVW�XSGDWH������������������



���������������� ��� 0DLQWHQDQFH�'DWDEDVH�$3,

(((�:LNL���KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL�

0DLQWHQDQFH�'DWDEDVH�$3,

7KH�PDLQWHQDQFH�GDWDEDVH�TXHU\�DQG�XSGDWH�VHUYLFH�UHVLGHV�RQ�SRUW������RI�WKH�QDJLRV�
FRPSDW�GUJ�OU]�GH�VHUYHU��$XWKHQWLFDWLRQ�LV�GRQH�XVLQJ�*ULG�FHUWLeFDWHV��<RXU�'1�KDV�WR�EH�PDQXDOO\
DGGHG�WR�WKH�JULG�PDSeOH�RQ�WKH�VHUYHU��7R�WHVW�DXWKHQWLFDWLRQ�\RX�FDQ�H[HFXWH�WKH�IROORZLQJ�

FXUO���FHUW�a��JOREXV�FHUWLILFDWH�SDVVZRUG
KWWSV���QDJLRV�FRPSDW�GUJ�OU]�GH������WHVW

,W�ZLOO�UHWXUQ�HLWKHU�^cDXWKHQWLFDWLRQd���cVXFFHHGHGd`�RU�^cDXWKHQWLFDWLRQd���cIDLOHGd`�ZLWK�+773�FRGHV
����DQG�����UHVSHFWLYHO\��GHSHQGLQJ�ZKHWKHU�\RX�SURYLGH�D�YDOLG�FHUWLeFDWH�

$3,�'RFXPHQWDWLRQ

85/ 0HWKRG 'HVFULSWLRQ
�GRZQWLPH *(7 :LOO�SURGXFH�D�FRPSOHWH�OLVW�RI�FXUUHQW�GRZQWLPHV�
�GRZQWLPH 3267 :LOO�DGG�D�QHZ�VFKHGXOHG�GRZQWLPH�WR�WKH�GDWDEDVH��5HWXUQ�LW
V�LG�
�GRZQWLPH��LG! '(/(7( 'HOHWH�WKH�UHFRUG�VSHFLeHG�E\��LG!�
�XSFRPLQJ *(7 :LOO�UHWXUQ�DOO�XSFRPLQJ�GRZQWLPHV�
�FXUUHQWBDQGBXSFRPLQJ *(7 :LOO�UHWXUQ�FXUUHQW�DQG�XSFRPLQJ�GRZQWLPHV�

'DWD�IRUPDW

>
����^
���������KRVWQDPH����VWULQJ�
���������VWDUWBGDWH����WLPHVWDPS�
���������HQGBGDWH����WLPHVWDPS�
���������GHVFULSWLRQ����VWULQJ
����`�
�������
@

([DPSOHV

��FXUO���FHUW�FHUWLILFDWH�SDVVZRUG���GDWD
�VWDUWBGDWH ����	HQGBGDWH ����	GHVFULSWLRQ DEFG�
KWWSV���QDJLRV�FRPSDW�GUJ�OU]�GH������GRZQWLPH�TFJ�LQXOD�PDQ�SR]QDQ�SO

)URP�
KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL����(((�:LNL

3HUPDQHQW�OLQN�
KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL�GRNX�SKS"LG PDLQWHQDQFHBGEBDSL

/DVW�XSGDWH������������������



/DVW�XSGDWH������������������ PDLQWHQDQFHBGEBDSL KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL�GRNX�SKS"LG PDLQWHQDQFHBGEBDSL

KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL� 3ULQWHG�RQ�����������������



���������������� ��� &RP3DW�8VHU�'1V

(((�:LNL���KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL�

&RP3DW�8VHU�'1V

& 3/�2 *5,'�2 361&�&1 7RPDV]�3LRQWHN
& 3/�2 *5,'�2 361&�&1 3LRWU�.RSWD
& '(�2 *ULG*HUPDQ\�28 /HLEQL]�5HFKHQ]HQWUXP�28 9(5�&1 6WHSKDQ�+DFKLQJHU
& '(�2 *ULG*HUPDQ\�28 0D[�3ODQFN�*HVHOOVFKDIW�28 5HFKHQ]HQWUXP
*DUFKLQJ�&1 'DYLG�&RVWHU
& '(�2 *ULG*HUPDQ\�28 0D[�3ODQFN�*HVHOOVFKDIW�28 5HFKHQ]HQWUXP
*DUFKLQJ�&1 2OLYLHU�+RHQHQ
& 8.�2 H6FLHQFH�28 8&/�/ (,6'�&1 XOI�VFKLOOHU
& '(�2 *ULG*HUPDQ\�28 0D[�3ODQFN�*HVHOOVFKDIW�28 5HFKHQ]HQWUXP
*DUFKLQJ�&1 $OEHUWR�%RWWLQR
& '(�2 *ULG*HUPDQ\�28 0D[�3ODQFN�*HVHOOVFKDIW�28 5HFKHQ]HQWUXP
*DUFKLQJ�&1 %UXFH�6FRWW
'& RUJ�'& WHUHQD�'& WFV�& 1/�2 8QLYHUVLWHLW�YDQ�$PVWHUGDP�&1 6�$��$ORZD\\HG
VDORZD\�#XYD�QO
& 8.�2 H6FLHQFH�28 :DUZLFN�/ 82:�&1 NHHUDQ�EUDED]RQ
& 8.�2 H6FLHQFH�28 :DUZLFN�/ 82:�&1 GLUN�VFKXEHUW
& '(�2 *ULG*HUPDQ\�28 0D[�3ODQFN�*HVHOOVFKDIW�28 5HFKHQ]HQWUXP
*DUFKLQJ�&1 2QQLH�/XN
& '(�2 *ULG*HUPDQ\�28 /HLEQL]�5HFKHQ]HQWUXP�&1 9\WDXWDV�-DQFDXVNDV
& 8.�2 H6FLHQFH�28 8&/�/ (,6'�&1 MDPHV�VXWHU
& 8.�2 H6FLHQFH�28 8&/�/ (,6'�&1 GDYLG�ZULJKW
& 8.�2 H6FLHQFH�28 8&/�/ (,6'�&1 URELQ�ULFKDUGVRQ
& 8.�2 H6FLHQFH�28 :DUZLFN�/ 82:�&1 ROLYHU�SHUNV
& 86�2 1DWLRQDO�&HQWHU�IRU�6XSHUFRPSXWLQJ�$SSOLFDWLRQV�&1 $QGUH�0HU]N\

)URP�
KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL����(((�:LNL

3HUPDQHQW�OLQN�
KWWS���FRPSDW�HHH�ZLNL�GUJ�OU]�GH�GRNXZLNL�GRNX�SKS"LG FRPSDWBGQV

/DVW�XSGDWH������������������
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