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1. Objectives

The objective of IPRO 313 is to create a hrqh performance data tlcker system—r‘-er—er:uE

Ideally, Ihethe data trcker plant has to have a sustarned optlmal throughput of three mrllron prlce
guotes per second — the current industry state of the art - and-minimize-with minimal latency-while
maintain-specific-constraints. Toward this end, the team will create a proof-of-concept data ticker
plant that processes real data. The initial system will be used as a baseline on which

opt|m|zat|ons to speC|f|c components WI|| be made Ihe—treke#plant—aggregates-s#eammg—da{a

IPRO 313, Spring, 2008, builds on work done in the previous semester. Last Fall, IPRO
313 conducted background research on the market data systems and outlined a basic design and

performance metrics for our system. Our—goal-withPRO-313during—the-Spring—2008-This

semester, we will —is—to-resume system development, implement-and work on performance

eptrm&e—a—basrc—market—da{a—treker—systemrmprovements enhanced functronalrtv. and more

detarled benchmarks _

The team has set forth the following objectives:

Explore competitors' solutions and available technology
- Know what is currently on the market
- Know what new technology is available for implementation
- Understand what works and what does not

* Develop a functioning ticker plant system

- Analyze ticker protocols used in previous semester

- Redesign and refine the ticker plant architecture

- Code a working system

e Improve system performance

- ldentify performance bottlenecks in the system

- Design and implement performance optimizations

- Record performance improvements

* Determine hardware requirements
- Test off-the-shelf hardware for system
- Design custom hardware configurations
- Compare each solution

e Update the technical user manual

* Create a website contain every information regarding this projectpleb-site?]
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No change has been made to the objectives
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2. Result to date

Development team
- Successfully created a decoder for standardized packet (OPRA’s)
- Successfully created UDP client/server to send/recieve OPRA data
- Ported last semesters code to be cross-platform
- Created programs that measure metrics(Such as messages/second)

Research/Optimization team
- Different hashing functions have been reasearched
- CRC32 was chosen for its flexibility and for the fact that Townsend Analytics
also uses it.
- Basic metric was tested.

IPRO/Web Design team
- Each deliverables was delivered by deadline without fail.
- A website design and content management system has been chosen
- Web hosting space has been allocated.

The current IPRO 313 results are closely following the project plan the team set forth. By
successfully implemented a packet decoder, the team is set in ensuring that the final product can
process standardized messages. Statistical data has been collected from the real world data and
a data feeder that is capable of sending out messages following the real world data flow is being
created.

There had been a slight delay in achieving the objectives set forth in the project plan due to
difficulties encountered in decoding OPRA message packet (see section 5). Because different
team members depended on others’ result, the whole team’s plan was delayed. However, after
the decoder was successfully created, the process was brought up to speed and the team caught
up with the plan again. In fact, the decoder for FAST data has been completed two weeks ahead
of estimated deadline.

Since the team caught up with the plan already, there is no deviation and no corrective plan
at the moment.

3. Revised task/Event schedule

The team is currently following the schedule originally proposed in the project plan with a few
minor changes (noted under each team’s section).

Development team
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Task Date | end date | L6

1. Data Generator 2/06/08 4/12/08 Kenny
1.1 | Obtain OPRA data. 2/06/08 2/08/08
1.2 | Implement code to stream OPRA data into RAM 2/06/08 4/15/05

2. Head End 2/06/08 Jose
2.1 | Create a Decoder for OPRA FAST data 2/06/08 3/20/08
2.2 | Create a template for our data to send out 2/11/08 2/20/08
2.3 | Create UDP socket connection to receive data from CD
24 Get timing metrics on UDP receiving speed and CODEC

speed

3. Last Value Cache 2/06/08 2Jong Su
3.1 | Provide ability to use different hash algorithms 3/03/08 3/10/08

4. Data Distributor 2/06/08 Lance
4.1 | Separate subscription from LVC 2/12/08 3/12/08
4.2 | Interface subscription with Head End 2/18/08 2/25/08

5. Client Application 2/06/08 Jong Su
5.1 | Improve JAVA client and monitor application 2/17/08 2/24/08
o2 | g e
5.3 | plug hashing functions into LVC module

Baseline End Date | 5/2/08
Section 5:

5.1 Convert Client into C++

5.2 Convert monitor application into C++

(from the Project Plan) were removed for the team has made the decision to stay with Java on
these component.

Research/Optimization team

Week

1 2/17/08 - 2/24/08 | - In depth view of ADLER32 and CRC32

2 2/24/08 - 3/02/08 | - Get code to decode OPRA data
- Test hash functions using the metrics chosen(time &reliability)
- Select a hash function

3 | 3/02008 - 3/09/08 | - Implementation of the chose hash function in to the LVC
- Possibly, presentation on partitioning data sets

4 | 3/09/08 - 3/16/08 | - presentation on Distributed and parallel processing
- Hardware support

5 3/16/08 - 3/23/08 | - Presentation on hardware support — necessary hardware structure?
- Analysis of real workloads

6 3/23/08 - 3/30/08 | - Presentation on analysis of workloads
- Handling system failures

7 3/30/08 - 4/6/08 | - presentation on handling system failures

There is no change.

IPRO/Web Design team

Week Task

02/17/08

Finalize project plan and Code of Ethics - Starting web developement
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deliverables
02/24/08 | Midterm presentation creation - Establish basic webspace
03/02/08 | Collect materials for Midterm Report deliverable | - Research options and design
03/09/08 | Finalize and reivise midterm report - Layout
03/16/08 - Basic text content ~Layout
03/23/08 -Basic text-content
03/30/08 Web - Graphics
Development —Finalize and-ready-for updates
04/06/08 from-other-teamiiwaya}- Final
adjustments and updates
04/13/08 | Collect materials for IPRO Day and Final report
. Power point, poster, information
04/20/08 | IPRO day materials ready booklet, CD
04/27/08 | Presentation practice
There is no change.
Detailed information available upon request
Updated budget
Experimental server $1000.00
IPRO Day $200.00
Miscellaneous $200.00
TOTAL $1400.00

There is no change.
4. Updated Task Assignments and Designation of Roles

The team’s organization is the same and no change has been made in the organizational
structure.

Team Leader:
Oluwaseun Shonubi

Minute Taker:
Jose Acuna-Rohter

In charge of recording decisions made during meetings including task assignments or changes
under consideration.

Agenda Maker:
Tarun Anupoju

Responsible for creating an agenda for each team meeting. This provides structure to the
meetings and offers a productive environment.

Time Keeper:
Tarun Anupoju

Responsible for making sure meetings go according to agendas.

Master Schedule Maker:
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Khanh Duong

Midterm Report

Responsible for collecting schedules from all the team members and developing a master
schedule, which tells the team when the members are available and how to contact them.

Name Role Major Other

Khanh Duong Master schedule maker CPE Web design experience
Jose Acuna-Rohter Minute taker CSs IPRO experience
Tarun Anupoju Agenda maker, Time keeper CPE

Lance Cooper €S \(/:VL(—:I) design experience
Martin Kolodziej EE Web design experience
Konstantin Roytman Cs

Oluwaseun Shonubi Team leader EE

Jing Kai Tan EE

Jong Su Yoon Cs Project experience

Wai Gen Yee Professor ;;)f;es

Ben Van Vliet Advisor Advisor

the system.

Development (programming) Team
Developing the software and hardware for the system. Responsible for design and implementing

Name

Role

Responsibilities

Konstantin Roytman

Sub-team leader

Overall, data generator

Jong Su Yoon

Client application

Lance Cooper

Data distributor

Jose Acuna-Rohter

Head end

Research/Optimization team

Look at the base system developed, research for solutions to improve and optimize the system
for maximum reliability and performance.

Name

Role

Responsibilities

Tarun Anupoju

Sub-team leader

Overall

Jing Kai Tan

Assist and research

IPRO/ Web design team

Responsible for handling the creation of IPRO deliverables and the IPRO 313 Website

Name

Role

Responsibilities

Khanh Duong

Sub-team leader

Overall

Oluwaseun Shonubi

Deliverable research

Martin Kolodziej

Web development
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5. Barriers and Obstacles

The IPRO 313 team had obstacles and barriers similar to all groups during their forming
and storming phases of team building. Due to conflicting schedules, group meeting outside of
class setting has been difficult. To solve this problem, one of the two class period of each week
has been designated to members meeting and working together. Presentations of work and
progress have been grouped together on the other class period.

Also, our IPRO is a continuation of last semester’s project therefore there are problems
of understanding what had been done and what needed to be done. The lack of documentation
caused delays in the team’s progress due to the extra time spent understanding past materials.

A technical difficulty was encountered in the development process. The team had
trouble understanding the standard. This particular issue has been resolved but the team is
expecting more to come in the future. This is a common occurrence in software development.

There is a possibility of barriers or obstacles that can appear during later work. Some of
them could be lack of time, bugs in the system, programming complexity unrealistic, loss of
interest of the members and others. However, we are ready to face them and solve these
problems both independently and as a team.

6. Midterm Presentation Slides
See attachment.



