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DEVELOPMENT AGREEMENT

and effcctive as of. Jaﬁum} 1, 2{112, bctwwn x(,a,i.ox LLC, baving its offices at 500 West Monroe, Suife
2630, Chicago, IHineis 60661 (“Customer™), and LDA '1"ecbnoiogics LLC, having iis offices at 65-10460
Mo, 3 Road Richmond, BC V74, Canada (* Customer and Developer are hercinafter
colectively referred as *Parties” and individually as Fait

RECITALS

WHEREAS, an affiliate of Customer, CMT US Holdings LLC, entered into Term Sheets with
Developer as of Movember 17, 2010, May 27, 2011, September 1, 2011, and December 1, 2011 (the
sheets™ under which Dewimu developad certain softy 'mc,'zmcl}ewdaf proparty for CMT US
Holdmm 11.C;

WHEREAS, CMT US Holdings LLC and Developer jointly owned the sofiware developed
under the Term Sheets and have or will each transfer and assign all of their respective right, title, and
interest in such software (o Customer;

WHEREAS, Cuostomer now intends to engage Developer as an independent contractor fo
develop software amd hardware mutually agreed upon by the Parties (such: (i) software — including
without Hmitation, computer programs, applications, and interfaces, whether in sowree code or object
code, and all related documentation, developer’s tools, and vser and operational guides and manuals —
and other material, including documentation, information {including technical information and
confidential information), data, formulas, methodologies, materials, domain names, trademarks, service
marks, trade dress, mventions, invention disclosures, original works of authorship, developmems
concepts, improvemenis and itrade secrets developed pursuant to this Agreement; and (ii) hardware
including without Hmitation, HDL and Verilog code and physical cireuitry developed pursuant to this
Agreement, with such “software” and “hardware” being collectively ref emeﬁi to herein ag the “Product”)y
and

WHEREAS, Developer desires to develop the Product for Customer on the torms and conditions
set forth in this Agreement.

NOW THEREFORE, the Parties agree to be legally bound as follows.

1. SCOPE OF THE SERVICES.

{a) The Parties agree that the Product will be developed in separate “projects” {collectively,
the “Projects”™). Each Project will be added to Exhibit A and Developer agrees to implement sach such

PlOEth in the phases and according to the milestones set forth in Exhibit A, Developer and Customer
agree that Developer may work on multiple Projects sinmulianecusly.

() The Parties agree that they will meet on a monthly basis to discuss the Projects (the
“Monthly Mesatings™). At each Monthly Meeting, Developer apgrecs to present and discuss completed
milestones, and Developer and Customer will mutually sgree upon milestones for the next month,

{c} The Parties agree that they will also have a “spocial meeting” in December of each year
in order to discuss anticipated Projects and fees for the following vear.

(d) The Product shall be subject 1o acceptance testing and acceptance by Customer;
Developer shall correct and re-perform any Product that is not acceptad.
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Z. OWNERSHIP OF PRODUCT,

{a) Customer shall own the exclusive right, title, and inierest in and {0 the Product and any
other materials developed pursuant to this Agreement or any of the activities contemplated hereby or
carricd out pursuant horeto or that is incorporated into any of the foregoing, and all intellectual property
and other proprictary rights in and to the foregoing {(collectively, the “Deliverables”). To the extent that,
notwithstanding the foregoing, Developer obtains any right, title, or inferest in or to any Deliverable,
Developer hereby assigns to Customer all of Developer's vight, title, and interest in and to any and all
Deliverables. Developer further acknowledges that all original works of authorship which are made by
Developer and included in the Deliverables and which arc proteciable by copyright are “works made for
hire,” as that term 15 defined in the United States Copyright Act.

{b) Dieveloper agrees to assist Customer, or its designee, at Customer’s expense, in every
proper way fo sccure Customcer’s rights in the Doliverables and any copyrights, patents, or other
inteliectual property rights relating thereto in any and all countries, including the disclosure to Customer
of all pertinent information and data with respeot thereto, the execation of all applications, specifications,
oaths, assignments, and other instruments which Customer shall deem necessary in order o apply for and
obtain such rights and in order to assign and convey to Customer, s successors, assigns and nominees the
sole and exclusive rights, title and interest in and fo such Deliverables, and any copyrights, patents, or
other intellectual property rights relating thercto. If Customer is unable because of Developer’s mental or
physical incapacity or for any other reason to secare Developer’s signature to apply for or to pursue any
application for any United States or foreign palents or copyright or trademark registrations covering the
Deliverables or original works of authorship assigaed to Custower as above, then Developer frrevocably
designates and appoints Customer and ifs duly authorized officers and agents as Developar’™s agent and
attorney in fact, to act for and in Developer’s behalf and stead to execute and file any such applications
and to do all other lawfully permitted acts to firther the prosecution and issuance of lelters patent or
copyright or frademark registrations thercon with the same legal force and effect as i executed by
Developer. Developer shall not at any time hereafter claim or purport to claim directly or indirectly in
any manner whataoever any right, title, interest into, over or upon the Deliverables. Developer shall not
take any action to jeopardize, encumber, limit, or interfere in any manner with Customer’s ownership
rights with respect to the Dieliverables, or any derivative work thereof,

(¢} Beveloper shall (and shall cause its applicable affiliaie(s) to) enter into written
agreements with each affiliate, emploves, agent, consultant, representative, or other person that 18
involved with the development of the Deliverables (collectively, “Authorized Persons™) that incorporates
the terms of this Section 2 50 that each such Authorized Person is bound by such terms in the same
manner that Developer is bound. Developer shall make Customer an express third-party beneficiary of
each such agreement with such Authorized Person. Upon Customer’s request, Developer shall provide
Customer with copies of each such agreement with the Authorized Persons; provided that Developer may
redact appropriste financial information,

(d) Developer is not granted any Heense or other right to use or explait all or any portion of
the Deliverables, other than for the sole purpose of performing its obligations under this Agreoment.
Developer may request a partial or full license to use the Product, which such license may or may not be
granted in the Customer’s sole discretion.

b
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8. DWNERSHIP OF BACKGROUNE TECHMNOLOGY ! DEVELOPER
BREPRESENTATIONS AND WARRANTIES,

{a) Beveloper represents and warrants that i owns or holds a license to use and sublicense
various preexisting development fools, routines, subroutings, and other programs, data, code, information,
and any other material that Developer may include in the Deliverables. This material shall be referred to
as “Backeground Techaplogy.” Developer retains all right, title, and interest, including all copyright,
patent rights, and trade secvet rights in the Background Technology., Subject to the payment of the fees
set forth in Exhibit A, Developer hereby grants to Customer a non-exclusive, rovalty-free, perpetual,
irrevocable, sublicensable, worldwide license to use, reproduce, create derivative works of, adapt, and
distribute the Background Technology in the Product developed for and delivered to Customer under this
Agreament, and all updates and revisions thereto,

{b} Developer represents and warrants that (i} the Deliverables delivered hercunder does not
ov shall not infringe, misappropriate, or conflict with any intellectual property or other right of any thivd
party; (i) the Dieliverables transferred and assigned hereunder is Developer’s original work and
Developer has the power and authority to assign all right, ttle and interest in and to the Deliverables to
Customer in accordance with this Agreement; (il) Developer has no knowledge of any third-party
intellectual property infringement claims, lawsuits, or demands arising under or in connection with the
Dicliverables; (iv) Doveloper has the right, authority, and power to enter into this Agreement; {v) no third-
party consents, assignments, or licenses are necessary to perform under this Agreement or use or
otherwise exploit the Deliverables; and {vi) Developer has no obligations to any employer (whether by
law or by contract) that could in any way prohibit Developer from assigning the Deliverables to the
Customer. Developer aprecs fo imwnediately notify Customer in writing i any facts or circwnstances
arise that woold make any of the representations In this Agreemont inacourate in any way.
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{ Executed facsimile or pdf signature pages of this Agressnent and any related documents
shall have the samz legal force and effect as executed originals.

24, RETROACTIVE BFRECT. The Parties agres that this Agreemfmt shall have retvoactive effect
frony January 1, 2012,

o s ok o

IN WITNESS WHEREQOF, THE PARTIES HAVE EXECUTED AND DELIVERED THIS
AGREEMENT ON THE DATE FIRST ABOVE WRITTEN

LBA Tech ﬁﬁﬁ&gm LLO

o 57

“Nimg ' Bargey Sardaryan

T
Tile: Qﬂwawm Sl

200NN
RSN RES

Name: Vahan Sardaryan
Title: o
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N WHVE«&& WHIREOF, THE PARTIES HAVE EXECUTED AND DELIVERED THIS
AGREEMENT ON THE DATE FIRST ABOVE WRITYEN

sCelor LLLE

By: GTO LLC

d & fan Dsiglu»d %

\T“ﬁ“’%ﬁi Iv smber of GTO LLC

By:

, /»ﬁuam, S¢ oif A Casio
Title; Managing Member of GT0 LIC

10
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EXHIBIT A

Projects
Project Eges Description /Milestones
January and 335,000/ paidon | 1. Build a platform on Arista switch FPGA. FPGA image should be
February 1/26/12 and able to use dedicated wemory and wark with 10 gigabit Ethernet ports
2012 $35,000/ paid on | connected to the FPGA.

277 47
af i /.. &
2. Embedded operating system should be running on the FPGA, like
it is done on Virtex 6 platforms,

3. Embedded operating system should buplement a TCP/IP stack,
and must be visible from external devices,

4. Communication between FPGA and main switch should be
investigated, It could be either PCI Bxpress, or Ethernet
cominunication, This deliverable rmust ensure Customer has means to
vetrieve irportant information from switch, such as routes, and/or
Customer has possibilify to store data on switeh's storage device,

March 2012 $71,000/paid on Market feed developrosnt:
3/28/12
1. Made Niche TCF stack work with Customer’s platform

2. Started porting of embedded software part of market feed
handler

3. UDP muliicast handler porting 80% done

4, Started research on book building algorithm on FPGA.

TCP evaluation:

1. Made changes to run the existing 1P on Stratix 1V board {PLDA
evaluation platfora

2. integrated TOE into Customer's [P, Pound couple of bugs in TOE
that are reported to PLDA. Waiting for fixes

3. Started developnient of exchange connectivity protocols on FPGA
GUCH protocol login part almost done

4. Made good progress with siraulation envirorament for both
exchange protocols, and PLDA latency measurement

April 2012 $71,000/paidon | Market feed development:
5/8/12
1. Memory controllers on the switch optimized; now the memory
access speed is comparable with Xiling implementation.

4. Muiticast handling and business logic porting mostly done

3. Embedded software porting 7% done

4. MASDAQ native re-broadcast feed geperator designed,
implementation started

5. Bookbuilding in FPGA algorithm being designed; shortlisted
some ideas, need prototyping to choose the right ones

6. Controd software on Avista bost operating system 58% done;
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poried existing configuration part, CLI interface stid TBD
7. Preliminary ideas on proprietary ve-broadcasting protocol; TBD
during Sergey’s visit to Chicago

TCP svaluation:

1, implemented NASDAQ OUCH protocol on TOE; no orders, opens
connection and beat beating for whele day

2. Simulation environiment finalized. TPE latencies measured, fully
suitable for use in future products

3. Thereis a small outstanding task for May: receive fully-functional
TOE from PLDA and run tests again, plus measore its fotprint on
FPGA; we'll do them in paraliel with other development

May 2012 $74,000/paid on NASDAQ re-broadcaster on Arista switch:
5/31/12
1. Embedded software gmrtim almost finished. GLIMPSE warking,
configuration received through PCY Express bus, Stll pending some
new features: broadcast address configuration, symbol groups, ete.

2. Additionally: implemented GLIMPSE through PLDA TCF oifload
engine. Now switch is able to start in legs than 1 second, vs. 5+ seconds
with software stack This was also a good test for TOE itself. itis our
chodce whether to use software or hardware-accelerated GLIMPSE {in
fatter case we most purchase a licenge from PLDA)

3. Al 3 native rebroadcast strategies now work and can be observed
on capture files

4. We continue research on book building algerithins and
praprietary re-broadeast feed. No final answer yet, but looks like we
should do some “high-frequency-specific” symbols, which can be built
in FPGA at the same speed, or faster than on general CPU. In generic
case, ifwe count all possible stocks, including for example, A-shares of
big companies, we'll slow down dramatically, Final decision willbe
communicated soan

5. We redesigned the buffering logic on Customer’s feed handlers,
The reason is that switch muost be more robust than the cards; if 1
channel loses a packet, all others should continue working normally.
This feature is not particularly important on NASDAG {unless
customers do BX in parallel}, but will become critical with ARCA, BATS
and Direct Edge. Also this feature gives a small speed-up in processing.
When done, 10 gig cards will also get this improvement.

CME feed:

6. Initial feed analysis in progress

7. Started designing configurable FAST de-compressor (rules
published by CME in special configuration file)

&  Started implementation of mudticast support for CME (many
channels, schemas different from what we had before}

3. Derivatives APl design in progress

fune 20412 $74,000/paid Arista rebroadeast solution is done, the following milestones will be
77912 completed during Judy:
2
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1. We found a very good hook building alzorithm in FPGA! On most
symbols {excluding welird ones like BRE.A, price ~ 100K} ithas the
same performance as newest CPU, or even better, S¢, we'll have a good
proprietary rebroadcast format as well, and we can create custom
ticker plants if customers need them, nplementation still in progress
2. Arista CLlin Python

CME feed handler:

1. Written a ot of code to parse CME feed in FPGA. Simulation in
prograss, will be putting it to real FPGA soon

2. First draft of derivatives support AP created.

3. Peed analysis in progress to define best decompression strategy.

july 20172 $82,000 Stratix V cards:

1. Ported all Stratix V from Arista switch to the new 10 gig cards

2, APIlibrary changes to transparently support new cards, Will
eliminate all necessary porting work if Customer decides to replace
some of its 1 gig cards by 10 gig, but keep others

3. Replaced costly operating system and Interniche TCP/IP stack by
free SuperLoop compenent and older version of the same stack
licensed by Altora: 35,000 savings in licensing costs, The changes will
work on Arista switch as well

4. Optimizations done to increase the speed of NASDAQ Glirapse
connection, Achieved speeds make the use of TCP offivad engine
unnecessary even on switch: when Customer begins selling Arista
switches, savings on licensing fees will be really big.

5.  Completely replaced IP protections schema, dus to Altera’s
inability to deliver full 1P encryption package. Current one is
polynomial-based and protects Customer from customers who want
buy empty cards and replicate contents,

6. Redesipned the method of firraware joading: due to oritical
differences in design of new boards from PLDA. Now we load the image
through PO Express, card starts in fraction of second

7.  Made PCI Express work with new Altera 1P cores. Potentially it is
PCie 3 veady, but currently Altera has problens and we're using it in
P(le Z mode.

=
t
[

O

CME feed handler:

1. Implementation and simulation in progress for various FAST
decompression routines in hardware

2. Protocol designed to describe the FAST decompression scheina
from software /CME's config files to hardware. This is basically a
custom instruction generator that will allow FPGA to parse the
messages and be independent on CME's daily changes to compression
schemas

3. Networking part 80% done: line arbitration between Aand B
chanunels, configuration fram CME's XML file, ete,

4. Good prograss n AP! Hibrary development,

Other matters:

1. Developed alerts in AP library and 1 gig FPGA cards, Castoraer

LS
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still not running them, upgrade planned for next week

2. Upgraded all ARCA FPGA cards in Mahwah to bave secure hoot
feature {no cold boot nesded). Cartprop06 and chiprop03 nat
upgraded yet to allow IT team handle Aurcva migration. FPGA upgrade
can be finished any time

Auguost 2012 $18,220 36 hours - MASDAG/CFN project. Malie Arista switch work in Aurora
and collect the data pecessary for NASDAQ project.

24 hours ~ AP] changes for Wolverine to deliver sequence numbers.

86 hours - Wolverine support, Twinax cable not working, Identified the
problens, tried to develop the solution, proven to Wolverine that the
problem is cable length. Escalated to Altera for a permanent solution,
xCelor customers will want to use these cables in future.
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