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MESSAGE FROM 
STANLEY KAROLY 

(stkar@ieee.org)  
 
When I was a student 
I  frequently heard 
from the previous 

generation a desire to return to “the good old 
days”. But when you’re young there’s no such 
thing as the “good old days”, only the present and 
the future. Nowadays I sometimes catch myself as 
I am about to say “in the good old days” because I 
do not have a desire to return to the “good old 
days”, since I believe that in most cases the 
“current” days are better than “the old” days, es-
pecial ly when you consider the quality of health 
and the availabil ity of medical care, and the ad-
vances made in technology. 

But, in many ways, at least to me, l ife has be-
come more complicated. For instance, in “those 
days” we did not have cordless phones, cell 
phones,  PDAs, Blackberry devices, personal com-
puters, calculators and other devices that seem to 
demand so much of our t ime and a great deal of 
our attention. 

As an engineer I admit that where it  once may 
have taken three hours, using a sl ide rule, to 
solve a particular circuit problem; using a pro-

grammable calculator reduces that t ime to let’s 
say f ifteen to thirty minutes, which is undoubtedly 
a great saving of t ime. In addit ion, where we once 
had to refer to text book appendices and CRC ta-
bles to get tr igonometric values such as sine, co-
sine and tangent of angles,  we now click a button 
on our calculator and voila - there it is. Note, I 
know that some readers may not know what CRC 
tables are, but just ask any “old t imer” and I’m 
sure he or she wil l  love to explain what the CRC 
tables are, and they are also wil l ing to show you. 

In any case, my purpose is not to crit icize our 
current technological tools or to compare them 
with the tools of yesteryear.  Rather I believe that 
young engineers should sti l l  be taught how to use 
the sl ide rule and be famil iar with reference tables 
because it wil l  make them better engineers. Using 
a sl ide rule requires you to have an idea of where 
the “decimal point” wil l  be, or what the approxi-
mate value is that we are looking for, before you 
actually do the calculation.  

Knowing of reference tables, I believe, gives 
you an appreciation for the beauty of these tables 
and an insight in what i t  took to develop them. 
Making things easier is excellent, but appreciat ing 
the history of the path traveled to make things 
easier is equally important.  

As always, thanks for reading the IEEE NY 
Monitor and for l istening to me.  Let me know what 
you think, the New York Section Executive Com-
mittee welcomes your comments.◙  
 
Stanley Karoly 
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MESSAGE FROM THE EDITOR 

A s the new managing editor of the NY Moni-
tor I want to thank the executive committee 
for their vote of confidence. As you should 

know, the team is entirely made up of volunteers 
and our previous editor, Victor Butler had to re-
sign because his current job demands much of his 
t ime. I thank Victor for making the transit ion an 
easy one. He wil l  st i l l  serve as the webmaster for 
the NY Monitor.  
I  am very lucky in that I have been joined by a 
terrif ic group of people, al l  of whom are wil l ing to 
work at making the coming issues interesting and 
useful. Jean Redmond, Systems Engineer — Ma-
jor Projects — at Johnson Controls Inc. (JCI) wil l  
continue to be the events calendar and e-notice 
editor. Jithendra Yogarasa, Assistant Electrical 
Engineer with MTA — New York City Transit, wi l l  
continue to create eye catching front covers and 
wil l  spruce up the events poster pages. Author 
Amitava Dutta-Roy who is the secretary of the NY 
Life Member Aff i l iate group — who once again 
contributed an excerpt from his upcoming book on 
Cable Modems — wil l   be in charge of the new 
Life Member section, and start ing with the March 
issue wil l  also be in charge of a book and product 
review section. Balvinder Blah, Westchester Sub-
station Supervisor for Con Edison, and chair for 
student events of the NY Section already l ived up 
to her promise for active support to the student 
section (see the articles start ing on  page 5 and 
page 12.)  

As I read the message from the chair, I was 
reminded of my own experience learning about the 
sl ide rule. In one of my drafting classes at New 
York City Technical College of CUNY our profes-
sor used a creative way to teach us about the 
sl ide rule, which was not in the curriculum any-
more. He did not al low us to use our calculators 
on the f inal exam, but he let us use a sl ide rule 
instead, in addit ion to giving us copies of the CRC 
tables. You bet the whole class learned how to 
use the sl ide rule in record t ime.  

I found more support for Stanley Karoly’s sen-
t iment in “the Sand Dollar and the Slide Rule; 
Drawing Blueprints from Nature” by Delta Wil l is. 
She talks about Henry Petroski, a professor at 
Duke University who argues “that the absence of 
decimal points on the slide rule forces the user to 
maintain a cerebral grasp of magnitude.” I can 
hearti ly recommend the book, which I think should 
be required reading for al l upcoming engineers 
and IEEE professionals. I invite you to send in the 
t it le of your recommendation to our  “must” read-

ing list for engineering students. 
In this issue we print a paper on the 

“ModChip” and its influence on the Xbox, written 
by Thomas Cheniyan Jr.,  who recently graduated 
from City College of CUNY. In our next issue we 
wil l  cover the legal issues that are connected with 
reverse engineering. We hope you wil l  take part in 
a further discussion on this topic. 

As February 18—24 is Engineers Week, we 
were glad to receive a letter from Thomas Horan 
who talks about his mentoring experiences.  

Our mandate is to serve the members of the 
NY Section with t imely event notices and art icles 
of interest. So tel l us what you are interested in. 
Feel free to disagree or take issue with anything 
we publish, we welcome intell igent dialogue. If 
you can contribute in any way to the new catego-
ries that we wil l  add in the coming issues, please 
feel free to get in touch. ◙  
 
STAFF BOOKMARKS 

In this corner we share some of our favorite web 
pages. If you have one that your think is really useful, 
relevant or just plain good, send yours to: 
nymonitor@ieee.org 
 
http://www.hopstop.com  
Most of us at one t ime or another have used the 
directions generated by MapQuest or Google. But 
these directions are invariably meant for four-
wheelers. For the environmentally conscious 
among us I recommend http://www.hopstop.com. If 
you want to go from Point A to Point B in the cit ies 
of New York, Boston, Chicago, San Francisco or 
Washington D.C., and you have access to the 
Internet, go to http://www.hopstop.com, type in the 
start ing and end destination addresses and select 
your mode of transport: Bus only, Subway only, 
Subway and bus, and walking only. That’s it .  The 
result is a  l ist complete with the train or bus num-
bers and a l it t le map. I f ind the web site great.  
(Amitava Dutta-Roy, LF) 

www.taswegian.com/TwoHeaded/UniVirtual/
UniVirtual.html 
I moved to Far Rockaway some time ago, and 
many of my packed possessions are sti l l  packed. 
So when I went looking for my sl ide rule I was un-
able to locate it .  A simple search on the internet 
came up with the “univirtual” sl ide rule. If  you 
have java installed on your machine, you have 
access to a working sl ide rule.  
(Marlen Waaijer) 
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CALENDAR OF EVENTS   
(mark your calendar) 

 

 Saturday, February 10, 2007 —  6:30 pm 
 The 2007 NY Section Awards Dinner Dance honoring the Section's Awardees 
 All information on the back page 
 

 Wednesday, February 14, 2007 —  6:00 pm - 8:00 pm 
Electronic Devices Society (EDS) - Introductory Meeting to petition for a new chapter! 
"New Dielectrics for Sub-45nm CMOS Devices" by Professor Durga Misra of NJ Institute of Technology 
Location: The Interschool Lab, 750 Shapiro, Columbia University, 530 W 120th St, New York, NY 10027  
RSVP required: Contact Bertil Lindberg, b.lindberg@ieee.org or izidor@nyc.rr.com 

 

Thursday, February 15, 2007 —  5:30 pm - 7:00 pm  
Signal Processing Society (SPS) - Introductory Meeting to petition for a new chapter! 
"Speech and Language Processing for Communication and Entertainment" by Mazin Gilbert,  
 Executive Director of Technical Research, AT&T Labs 
Location: Steinman Hall T-161, City College of New York - CUNY, Convent Avenue  
 between West 140 & 141 Streets, New York, NY 10031 (www.ccny.cuny.edu/aboutus/campus/index.htm) 
RSVP required:  Bertil Lindberg, b.lindberg@ieee.org or izidor@nyc.rr.com 

 
Thursday, February 15, 2007  —  7:00 pm - 9:00 pm, refreshments at 6:00 pm  

Metropolitan Engineering Societies Council (MESC) "Engineers Week Celebration" 
"Preparing for New York City's Katrina" by Dr. Malcom J. Bowman from Stony Brook University & 
 Dr. Douglas Hill from Stony Brook Storm Surge Group 
Location: Polytechnic University, Dibner Library, Brooklyn, NY  11201 
Cost: $50 received by February 9, 2007 — One (1) PDH credit for this meeting (pending approval) 
Further information:  Contact Wasyl Kinach, info@mescnyc.org, 212-669-2203 
 

Tuesday, March 6, 2007 —  6:00 pm 
The Institute of Engineering & Technology (IET) New England Network, an IEEE Sister Society 
“IPTV (Television over IP)” by Alan Young, Chief Technology Officer of SES Americom 
Location:  Faculty Lounge of Cooper Union, Cooper Square, New York, NY 10003 
Further information:  Contact Tony McGrail at tonymcgrail@theiet.org 

FIRST ROBOTICS INSPIRES KIDS TO AIM HIGH AND 
WORK SMART IN SCIENCE AND TECHNOLOGY 
 

Letter from Thomas Horan, horant@coned.com 
Current Volunteer and Mentor Consolidated Edison and 
Frederick Douglas Academy Team 1660, Harlem Knights 
 

W hat better way to celebrate Engineers 
week than to celebrate competit ive ex-
cellence and engineering conscien-

tiousness. It is New Years day as I write this letter 
about students reaching high expectations by 
staying out late, surfing the web, and communicat-
ing over the air all hours of the day. If I have pre-
sented a paradox, well, read on. By the t ime you 
read this the 2007 FIRST Robotics Competit ion 
(FRC) season is well on its way. On  Saturday 
January 6, students, mentors, and schools pre-
pare for the unveiling of yet another FIRST chal-
lenge. The FIRST robotics community wil l  be 
faced with an intensely engaging, high energy, 
and l ife changing challenge that wil l  span the six 
weeks ahead. Kids wil l  crowd auditoriums around 

the globe to witness the release of this year ’s 
game. Just l ike all  the hype and furry in H.G. 
Wells “The Star”; “ i t  is nearer”. I have been in-
volved as a coach and mentor for the past six 
years and have seen how readily students connect 
to the concept of building a robot that performs a 
set of tasks in two minute rounds; both through 
wireless human control, and autonomous brain 
power. After al l ,  who hasn’t been fascinated by the 
Roomba vacuum? The project however is more 
than just bolt ing together a kit or connecting a few 
batteries. Students start off with identical kits with 
parts that consist of windshield wiper motors, gear 
boxes, pneumatic pumps and cylinders, a com-
puter programmable robot control ler, among other 
components. Accompanied by a host of specif ica-
tions and procedures, students wrestle with tech-
nical jargon, most of which must be followed to 
the letter. As the teams progress through the short 
“build” season, they learn how engineering princi-
ples are applied to a 120lb platform that wil l  wind 
its way through a f ield of obstacles three months 
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later. They also learn how to navigate the endless 
amount of information before them, as they pre-
sent their decisions and choices before peers, and 
learn how to plan the execution of their design. 
They also perfect t ime management skil ls; staying 
with the project - sometimes unti l  the early hours 
of the morning - through its high points and mo-
ments of contemplation. Each year, mentors ex-
pect more from the students. In the earl ier years, 
the main focus  was  just to  have something run-
ning. But this year, the expectation is to present 
one’s experience, both from an empowering per-
spective and from a technical viewpoint. Students 
are given the challenge to learn about machine 
design through applying engineering and physics 
rigor to a real l ife problem. Through poster pres-
entations and robot demonstrations, the young-
sters on Frederick Douglas Academy Team 1660, 
Harlem Knights   have faired well over the past two 
years, receiving recognit ion and merit by winning 
the UL Safety Award, for exhibit ing safe behav-
iors, and exemplary work practice throughout the 
three day competit ion. They also received the GM 
Design Award, recognizing how their design form 
met the intended function. In 2005 they won sec-
ond place in the New York City regional by com-
peting as an all iance partner on a team of three 

robots that successfully stacked tetrahedrons on 
goals resembling a t ic-tac-toe game. They also 
received the Judges Award for their excellent ex-
planation of the torques on the robot arm. Most 
importantly, the students have walked away with 
the perspective that a career in science and engi-
neering is a reachable goal. Looking ahead, this 
year ’s competit ion itself wil l  grow twofold by mov-
ing to a new venue, the Jacob K. Javits Center. 
Approximately sixty teams are scheduled to com-
pete with the support of hundreds of local volun-
teers. Spectators are welcome and I encourage 
you to attend on March 16-18, 2007. For more in-
formation please go to www.usfirst.org. The next 
section is a brief history and more information on 
the FIRST organization.▲  
To volunteer, please contact New York Ci ty FIRST re-
gional di rectors,  Ms. Ana Mart inez, or Mr.  Randy 
Schaeffer at ht tp:/ /nycnjf i rst .nj i t .edu or through the re-
gional of f ice numbers: New York Ci ty: 718-260-3383 
New Jersey: 973-596-3234 

 

INFORMATION ABOUT FIRST 
FIRST (For Inspirat ion and Recognit ion of Sci-

ence and Technology) was founded by inventor 
Dean Kamen to inspire young people’s interest 
and participation in science and technology. 
Based in Manchester, N.H., FIRST is a public 
charity organization incorporated in the State of 

Robot 1660 stacking tetras (photograph by Mr. Surgeon) 
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New Hampshire. 
A vo lunteer -dr iven or-

ganization, FIRST is built on 
partnerships with individuals 
as well businesses, educa-
tional institutions, and gov-
ernment. Some of the world’s 
most respected companies 
provide funding, mentorship 
t ime and talent, and equip-
ment to make FIRST’s mis-
sion a reality. There are over 
45,000 committed and effec-
t ive volunteers who are key 
to introducing 100,000 youths 
to the joy of problem solving 
through engineering. FIRST 
provides two well-known pro-
grams, the FIRST Robotics 
Competit ion (FRC) for high 
school - aged young people 
and FIRST LEGO® League 
(FLL) for 9 to 14 year-olds. 
Recently added is the Junior FIRST LEGO® 
League (JFLL) program for 6 to 9 year-olds. The 
pilot program, FIRST Vex Challenge (FVC), is a 
mid-level robotics competit ion that offers students 
the tradit ional challenge of a FIRST Robotics 
Competit ion but with a more accessible and af-
fordable robotics kit.  

Since 1992, the FIRST Robotics Competit ion 
(FRC) has challenged high school students —
working with professional mentors — to solve an 
engineering design problem in an intense and 
competit ive way. The program is a l i fe-changing, 
career-molding experience — and a lot of fun. In 
2006, the competit ion reached more than 28,000 
students on 1,133 teams in 33 regional competi-
t ions and one Championship event. Our teams 
come from Brazil, Canada, Ecuador, Israel, Mex-
ico, the United Kingdom, and every U.S. state 

FIRST Robotics Competit ion (FRC) relies on 
volunteers and mentors for its l ife and breath. Our 
teams and their mentors are unparalleled. Each 
team has its corps of adults guiding and instruct-
ing the kids through timelines, team building, 
safety cautions, brainstorming, fundraising efforts, 
CAD instruction, award submissions, and T-shirt 
design, while teaching and nurturing gracious pro-
fessionalism throughout. Oh yes, then there’s the 
small matter of robot design, robot building, robot 
testing, troubleshooting, and re-design. And did I 
mention improving work ethics to a “nose to the 
grindstone” frenzy and oh so many long days and 
late nights? 

In FIRST, one of the most straightforward interpre-
tations of gracious professionalism is that we 
learn and compete l ike crazy, but treat one an-
other with respect and kindness in the process. 
We try to avoid leaving anyone feeling l ike they 
are losers. No chest thumping barbarian tough 
talk, but no sticky sweet plat itudes either. Knowl-
edge, pride and empathy comfortably blended. 
Understanding that gracious professionalism 
works is not rocket science. It is, however, miss-
ing in too many activit ies. At FIRST, it is al ive and 
well.  If  one becomes a professional, and uses 
knowledge in a gracious manner, everyone wins. 
“…to create a world where science and technology 
are celebrated… where young people dream of 
becoming science and technology heroes.” ◙  
Dean Kamen, Founder, FIRST  

Awards for the 2005 competition: Second place finalist and Judges award winner for presenting 
and explaining engineering concepts: Thomas Horan, bottom right with student team and their 
admirers with fellow mentor Marilyn Berenguer for Rice High School second from left front. 
( photograph by Ms. Horan) 

IEEE Computer Society  
Web Programming Competition  

CHC61  - Unsung Heroes 

 

T h e  C o m p u t e r  S o c i e t y ' s  W e b  P r o g r a m -
ming Competit ion, CHC61, requires a team of 
four undergraduates to construct a website in 
Engl ish that covers a topic in the history of 
computing.  
 
T he  app l i ca t i on  dead l i ne  f o r  CHC 6 1  i s  15 
March 2007. The final date for the submission 
of URLs is 14 July 2007 .The winning team 
wil l  be announced on 1 October 2007.  
 

For more information go to  
http://www.ieee.org and search for CHC61 
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The following is a second preview of the manuscript for 
the book “Cable Modem: Technology and Applications.” 
The first preview was published in the November 2006 is-
sue of the NY Monitor. The book will be published by John 
Wiley and Sons, Inc. 
STANDARDIZATION OF CABLE MODEM  
By Amitava Dutta-Roy  (a.dutta-roy@ieee.org) 

T he fol lowing excerpt describes, in a chrono-
logical order, the efforts made by various in-

stitut ions to standardize the physical operations of 
cable modems. Now the entire technology is domi-
nated by a standard known as the Data-Over-
Cable-Service-Interface- Specif ications (or DOC-
SIS) and Euro-DOCSIS (where the bandwidth for 
CATV is 8MHz whereas in the U.S.A., and in many 
other parts of the world it is 6MHz). The present 
versions of DOCSIS (v. 1.1, 2.0 and 3.0) were de-
veloped by CableLabs, Louisvil le, Colo., an inter-
national consortium of cable TV operators. The 
bandwidths in DOCSIS networks are shared by 
modems that are online at any given instant of 
t ime. DOCSIS specif ications have been ratif ied by 
Society of Cable Telecommunications Engineers 
(SCTE), Exton, Pa., American National Standards 
Institute (ANSI), Washington, D.C., and the Ge-
neva-based International Telecommunication Un-
ion (ITU), an agency of the United Nations. The 
much-touted IPTV, developed by Microsoft, uses a 
different technology and is suited for Telco net-
works in which each subscriber gets a dedicated 
bandwidth. 

IEEE 802.14 
In early 1990s, when the Internet just started 

to be accessible by the public, the cable TV indus-
try in the United States felt  a pressing need for 
binding standards for cable modem technology. 
The reader may recall that there was a similar 
urge for the standardization of local area networks 
or LAN in the early 1980s. At that t ime the Insti-
tute of Electrical and Electronics Engineers 
(IEEE), an independent, globally recognized and 
commercial ly neutral professional society was 
then elected by the local area networks commu-
nity to develop the standards. The series 802.XX 
LAN standards, now universally accepted, were 
the outcome of this project. The IEEE’s success 
with the standards for local area networks led the 
burgeoning cable modem industry to give a char-
ter to the Institute for start ing the standardization 
process for cable modems in November 1994. The 
work would be done under the auspices of a Work-
ing Group and the number 802.14 was assigned to 
the project. Numerous interesting proposals 
poured in; many of them were centered on the 

technology of Asynchronous Transfer Mode (ATM), 
the trend du  jour  for the telecom industry. Dis-
agreements, however, mainly among the develop-
ers of chips, about the details in the Media Access 
Control (MAC) layer i prolonged the deliberations 
and f inally threw the process into disarray. The 
IEEE 802.14 Working Group no longer has any on-
going project for developing cable modem stan-
dards. 

MULTIMEDIA CABLE NETWORK SYSTEMS PARTNERS LTD.  
In the meantime, in early 1996, four big cable TV 
operators — Time Warner Inc., Cox Communica-
t ions Inc., Tele-Communications Incorporated  
(TCI) and Comcast Corporation — frustrated by 
the slow progress of IEEE 802.14 committee and 
prompted by John Malone of TCI — decided to 
accelerate the process of the standardization of 
cable modem technology and they formed their 
own group to do so. (TCI was later acquired by 
AT&T Corporation before being resold to Com-
cast.) This pioneering group was incorporated as 
Mult imedia Cable Network Systems Partners Lim-
ited (MCNS). The consult ing f irm of Arthur D. Lit-
t le, Inc. was contracted to manage the project. 
Later, CableLabs Inc., Continental Cablevision 
Inc., and Rogers Cable Systems of Canada also 
signed up for the MCNS init iative. CableLabs as a 
cable TV industry consortium represented the in-
terests of its members inside the MCNS coalit ion. 
The principal objective was to develop a set of 
open and interoperable standards for the cable TV 
industry that would foster and facil itate bi-
directional f low of communications and, as much 
as possible, over the existing infrastructure and in 
mult i-vendor environments.  The suite of specif i-
cations developed by MCNS was labeled as Data-
Over -Cab le-Serv ice In ter face Spec i f i cat ions 
(DOCSIS) i i. It is worthwhile mentioning here that 
DOCSIS specif ications address only the delivery 
of data from one point to another, using radio fre-
quency communications channels in a cable mo-
dem network. How that data then is handled by 
the software in the receiving computer is not the 
responsibil i ty of DOCSIS.     

Two crit ical factors init ial ly motivated the de-
velopment of DOCSIS: low risk for new investment 
and a short t ime-to-market i i i.  This meant that the 
specif ications would have to be based on the ex-
perience of the operators that had already been 
providing a commercially successful service. A 
paramount requirement at MCNS was that “the 
technology would meet the market needs for the 
f irst three to f ive years of service.”  Thus, three 
American companies, Broadcom Corporation, 
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General Instrument Corporation (now part of Mo-
torola) and Bay Networks Inc. (that had earl ier 
acquired LANCity), played important roles in de-
veloping DOCSIS v.1.0, since they were the prin-
cipal suppliers to the early providers of cable mo-
dem service and thus were in an advantageous 
posit ion to advise the specif ications setters.  

In March 1997, MCNS released the interim 
specif ications of DOCSIS 1.0 that was accepted 
by the CableLabs  (Broadcom, GI and Motorola 
are vendors of equipment and it was their respon-
sibi l ity to develop the standards for the products, 
naturally with help from the operators.) CableLabs 
holds the copyright to the acronym DOCSIS, some 
authors sti l l  prefer to refer to version 1.0 of the 
specif ications as MCNS-DOCSIS even though 
MCNS was disbanded several years ago. How-
ever, for the specif ications to be accepted in a 
larger market it was essential that DOCSIS be ap-
proved by off icial ly designated standard bodies. In 
the U.S.A. the charter of the Society of Cable 

Telecommunications Engineers (SCTE) i v,  that was 
formed to foster development of CATV and edu-
cate engineers in the relevant technologies dec-
ades before the advent of cable modems, author-
izes the organization to submit specif ications re-
lated to communications via cable to off icial stan-
dard bodies. Hence, soon after the release of 
DOCSIS 1.0, MCNS lobbied SCTE for off icial sub-
mission of the specif ications to the American Na-
tional Standards Institute (ANSI) and the Interna-
tional Telecommunication Union (ITU), for delib-
eration and ratif ication. CableLabs, as an industry 
consortium, continues to be responsible for devel-
oping future versions of DOCSIS and test, cert ify 
or qualify the compliance and interoperabil ity of 
vendors’ devices. In later chapters, we shall dis-
cuss the specif ications of DOCSIS and its evolu-
t ion to versions 1.1 and 2.0 in detail . Work on 
DOCSIS 3.0 is in progress at CableLabs. 

 
(Continued on page 10) 
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Efforts by Digital Audio and Video Council/Digital 
Video Broadcasting 

In the United States, the thrust so far has 
been on the design of a “hybrid f iber coaxial” 
(HFC) infrastructure in which the cable modem by 
itself has played a central role but is separate 
from the set-top box that selects the television 
entertainment channels and unscrambles signals. 
In contrast, the design philosophy of European 
groups Digital Audio and Video Council/Digital 
Video Broadcasting (DAVIC/DVB) has been to put 
everything in the same box. It has also been the 
intention of the DAVIC/DVB group to develop a 
technology that wil l  enable the transmission of 
messages that can ride on an out-of-band (OOB) 
channel - other than the one being used for watch-
ing a specif ic channel of television. For example, 
a viewer can watch a television program and at 
the same t ime view the stock market t ickers or 
weather maps on the same screen. The market 
data are send over the out-of-band channel. The 
stock quotes or weather forecasts continue to be 
visible on the screen even if  the entertainment 
channel is changed. Furthermore, the philosophy 
of the DAVIC/DVB group is that the consumer is 
better served by more simple devices that can be 
used for mult iple tasks. According to DAVIC/DVB a 
more user-fr iendly operation, could rapidly pro-
mote the simultaneous acceptance of digital tele-
vision and data communications. The target mar-
kets for DAVIC/DVB products are located in 
Europe and other countries that follow the Euro-
pean television standard. It was clear from the 
outset that some European cable operators want 
to support products developed in Europe rather 
than purchasing products designed in America.   

In spite of the efforts of DVB/DAVIC to pro-
mote European technologies, CableLabs and its 
members did not let the European market slip 
away. CableLabs and vendors from both conti-
nents (the f ight was principally between American 
and European companies and consortia) suc-
ceeded in developing the EuroDOCSIS specif ica-
t ions compatible with PAL and SECAM systems. 
There are three standards for TV broadcasting — 
The National Television Systems Committee 
(NTSC) standard used in North America and some 
other parts of the world, the Sequintiel Électro-
nique Couleur A Mémoire (SECAM) standard that 
is used mostly in the France and some countries 
in Africa; and several f lavors of Phase Alternating 
Line (PAL) in the U.K. and in many other countries 
of Europe, Asia, Africa and Latin America. In 
2000, the EuroCableLabs merged with the Euro-
pean Cable Communications Association (ECCA). 

Many American technology companies manufac-
ture equipment compatible with DAVIC/DVB speci-
f ications and compete with the European vendors.  
Commercial interest and polit ics have a tremen-
dous influence on the development of any technol-
ogy.  

The specif ications for the f low of digit ized 
downstream (of forward) audio and video data, 
from the CATV headend (cable industry’s equiva-
lent to the central off ices of telephone companies) 
to the customers, in al l cable modem networks 
were conceived around the compression algo-
rithmsv standardized by Motion Pictures Experts 
Group (MPEG)vi . The MPEG-2 data format data is 
now universally accepted and used in downstream 
directions. For the upstream (i.e., from the cable 
modems to the head-end) DAVIC/DVB specif ica-
t ions recommend fixed-sized data cells similar to 
those used in Asynchronous Transfer Mode (ATM). 
The design of DOCSIS upstream (or return) path 
is different and we shall discuss it in detail later in 
this book.◘  

 
Notes: 
iMAC layer protocols help in moving data from one computer to 
another across a network. They also make sure that data gener-
ated by various sending machines traveling along the same cable 
do not collide. Every computer or peripheral has a unique MAC 
address. 
iiDOCSIS is always spelled with capital letters. CableLabs  holds 
the copyright. To avoid a legal conflict the Society of Telecommuni-
cations Engineers (SCTE) uses the term DOCS for the same set of 
standards. The abbreviation DOCS is a SCTE copyright. 
iiiSPECS: New From CableLabs, “Cable Industry Issues Specifica-
tion for High-speed Data Delivery,” vol. 9, No. 1, January/February 
1997.  
ivThe reader will perhaps notice that there are two organizations 
under the same name of the Society of Cable Telecommunications 
Engineers. One of them is based in the U.K. and the other in the 
U.S.A. These are two entirely separate entities. The U.S.A.-based 
SCTE is much more involved with the standardization of DOCSIS-
based cable modem technology by interacting with ANSI and ITU.  
The SCTE has a huge repertoire of standards that includes stan-
dardization of specifications of cables used in CATV and manage-
ment of network powering.  
vCompression algorithms help in considerably reducing the storage 
space (in number of bytes) and bit rates necessary for the storage 
and smooth transfer of video pictures by removing redundant digi-
tal information contained in those frames. For example, if the same 
background appears in successive frames the information on back-
ground could be given only once and not repeated in every frame 
until the it happens to change.    
viMotion Picture Experts Group (MPEG) was formed in 1988 to 
standardize the compression algorithms. The specifications for 
formatting compressed data were formally standardized as MPEG-
2 in 1995. Though compression algorithms have gone through 
various later version the formatting of MPEG-2 is still universally 
used. All digital data in CATV systems including that of CM are 
broadcast in MPEG-2 format. 
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I N T R O D U C T O R Y  M E E T I N G  O F  T H E  
 

IEEE Electronic Devices Society 
(to petition the forming of a New York Chapter) 

 
Thursday, February 14, 2007  

6:00 PM — 8:00 PM 
 

Columbia University  530 W 120th Street, New York, NY 10027  
The Interschool Lab, 750 Shapiro 

(near Amsterdam Ave) 

 

Professor Durga Misra 
New Jersey Institute of Technology 

 
 
 

“New Dielectrics for sub - 45nm CMOS Devices” 
 
 

During this meeting we will make a formal petition for a new chapter. 
We will nominate and elect a chapter chair, a vice chair, a treasurer 
and a secretary for the new chapter.  

 
Refreshments will be served 

 
RSVP required:  e-mail Bertil Lindberg  b.lindberg@ieee.org or izidor@nyc.rr.com 

 
 

If you are interested in this new chapter but are unable to attend this meeting, 
please contact Bertil Lindberg by  e-mail b.lindberg@ieee.org to get instruc-
tions for filing a form to support this formal petition. 
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TECHNICAL AND SOCIAL IMPACT OF THE MODCHIPS 
ON THE X-BOX GAMING SYSTEM 
 

By Thomas K. Cheriyan Jr. while a student at he City Col-
lege of New York  ( Professor Fred Moshary ) 
 
INTRODUCTION  

Presen t l y,  Sony  P laySta t i on2 ,  N in tendo ' s 
GameCube, and Microsoft ’s X-Box are the three 
major video game console systems in the gaming 
industry. The console that has become increas-
ingly popular is the X-Box, its popularity is due to 
its technology, architecture, and game perform-
ance. X-Box is distinguishes itself from its com-
petitors by having the abil i ty to install a “modchip”  
- a programmable electronic chip. A modchip adds 
functionality to the console and converts  the X-
Box into a home entertainment system, a server, 
or even a desktop PC. Microsoft  did not intention-
ally design this feature into the system, however, 
i t  has transformed the way consumers buy gaming 
products. This essay focuses on the revolution of 
the modchip for X-Box, and the unintentional tech-
nical and social impact it had on Microsoft and the 
gaming industry. Instead of hurting sales, as Mi-
crosoft claimed, the modchip actually made the 
Microsoft  system more popular because it al lows 
users to modify their X-Box and implement pro-
grams such as Linux , consequently increase 
sales rather than diminish them.  

 
WHAT IS A MODCHIP?  
A “modchip” is an programmable electronic device 
that is instal led onto the motherboard of the X-
Box. Its purpose is to  unlock restricted features 
on the X-Box, that and to add new ones, such as:  
 
1. The abil i ty to  view DVD’s from other regions  
2. The abil ity to copy  games to the hard drive 

and play them off the hard drive instead of 
using the game CD.  

3. The abil ity to view and play AVI, XVID, BMP, 
JPEG, MP3 fi les.  

4. The abil ity to install software such as Linux 
and use the X-Box as a server.  

5. The abil i ty to use the X-Box  as a desktop 
and run basic applications such as word proc-
essing and web browsing.  

6. The abil ity to emulate other gaming systems  
such as Nintendo, Super Nintendo, Sega 
Genesis, Atari, N64, and Mame, to name just 
a few.  

The modchip al lows these modif ications and more 
because the console is essential ly a PC. The 
hardware on the X-Box consists of:   

CPU:  733 MHz chip crafted by Intel   
Graphics Processor:  250MHz custom chip named 
XGPU, developed by Microsoft and nVIDIA  
Total Memory:  The RAM in the X-Box is suppl ied by 
Micron, i t  is 64 MB running at 200MHz DDR (Double-
Data-Rate)  
Memory Bandwidth:  6.4 GB/sec  
Polygon Performance:  125 M/sec  
Sustained Polygon Performance:  100+ M/sec 
( transformed and l i t  polygons per second)  
Micropolygons/particles per second:  125 M/sec  
Particle Performance:  125 M/sec  
Simultaneous Textures:  4  
Pixel Fill  Rate -  No Texture:  4.0 G/Sec (anti -
al iased)  
Pixel Fil l  Rate -  1 Texture:  4.0 G/Sec (anti -al iased)  
Compressed Textures:  Yes (6:1)  
Full  Scene Anti-Alias: Yes  
Micro Polygon Support:  Yes  
Storage Medium:  2-5x DVD, 10GB hard disk,  8MB 
memory card  
I /0:  2-5x DVD, 10GB hard disk, 8MB memory card  
Audio Channels:64 (up to 256 stereo voices)  
3D Audio Support:  Yes  
MIDI DLS2 Support:  Yes  
AC3 Encoded Game Audio:  Yes  
Broadband Enabled:  Yes  
Modem Enabled:  No  
DVD Movie Playback:  Remote control  package re-
quired  
Maximum Resolution:  1920x1080  
Maximum Resolution (2x32bpp frame buffers +Z):  
1920x1080  
HDTV Support:  Yes  
Controller Ports :  4 USB Ports  

Install ing a modchip is easy.  Using a solderless 
modchip shown in  Figure 1, a person would just 

Figure 1: Xodus Xenium SP.ICE Xbox Solderless ModChip 
from www.modchipstore.com  
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have to l ine the contacts from the modchip and 
ensure connectivity to the contact points on the 
motherboard. Xenium is just one of the many mod-
chip companies that produce modchips for X-Box 
and PlayStation 2. Using a PC, you  download dif-
ferent types of BIOSs , such as EvolutionX, and 
f lash * them onto the modchip. After the BIOS is 
f lashed onto the modchip (some modchips al low 
you to f lash more than one BIOS), the chip is in-
stal led on the X-Box Motherboard. Once the in-
stal lation is complete, every t ime you turn on the 
X-Box you can  select which BIOS you want to 
load.  

 

HOW X-BOX WAS INITIALLY HACKED  

According to “hackers” everywhere, the f irst 
person who hacked X-Box successfully was a stu-
dent from MIT named Andrew “bunnie” Huang.The 
first thing that Huang wanted to do was extract the 
BIOS from the X-Box and disassemble it. To do 
this, he had to f ind a way to tap into the LDT bus 
to the code. You can see the LDT bus in Figure 2.  

Huang first step was to build a device to tap 
into the LDT bus. By tapping into the LDT bus, he 
was able to extract the “secret” boot code which is 
contained in the nVIDIA MCPX (the video card). 
The fol lowing is a part of the code that he ex-
tracted, though it is not exact because of the fact 
that it  had to be reassembled:  
The second step to modify the X-Box was to de-

code the Serial EEPROM ( Figure 3), which X-Box 
uses to store its serial number, t ime zone sett ings, 
MAC address, and possibly hard drive and encryp-
tion keys. Huang created a simple device/j ig 
where he was able to extract part of the Hexideci-
mal code stored on the EEPROM chip, which is as 
fol lows:  
  unsigned char K[256]; // 0xFFFFC80 in flash  
  unsigned char S[256]; // 0x10000 in SDRAM  
  
  // initialize keys similar to RC-4  
  for( i = 0; i < 256; i++ ) {  
    S[i] = i;  
  }  
  
  j = 0;  
  for( i = 0; i < 256; i++ ) {  
    j = (j + K[i] + S[j]) % 256;   
    // RC-4 would do j = (j + K[i] + S[i]) % 256  
  
    // swap S[i], S[j]  
    temp = S[i];  
    S[i] = S[j];  
    S[j] = temp;  
  }  

The column to the left shows the address of 
where the code is being stored and each address 
represents a specif ic function. These functions are 
as follows:  
00010000 - S-box  
00400000 - destination of plaintext  
FFF00000 - start of flash  
FFFC0000 - jam tables  
FFFFA000 - beginning of ciphertext (4000h bytes)  
FFFFFC80 - key (256 bytes)  
FFFFFE00 - subroutine to program jam tables  
FFFFFEB4 - subroutine to setup MSRs  
FFFFFFB8 - subroutine to switch to flat mode  
FFFFFFF0 - IA32 boot vector  
0008F000 - S-box temp storage 
00090000 - destination of plaintext (bootloader                  
 - code that decrypts/decompresses a lar
 - ger kernel image from FLASH)  
FFF00000 - start of flash  
FFFC0000 - jam tables  
FFFF9E00 - beginning of ciphertext (6000h bytes / 
 - 24 kbytes)  

By obtaining this information and more exten-
sive research, Huang was able to create a mod-

chip with a simple BIOS on it  and install it onto 

Figure 2: LDT bus on X-Box motherboard  

Figure 3:  EEPROM on the X-Box motherboard  

 
00000000: e31c 5c23 6a58 6837 b712 266c 9911 0d1  ..\#jXh7..&l..0.  
00000010: e23e 4d56 f773 2b73 85fe 7f0a 08ef 53c  .>MV.s+s.......<  
00000020: 77ee 6d4e 932f 28ee f861 f794 171f fc11  w.mN./..a......  
00000030: 0b84 44ed 3130 3535 3831 3131 3430 033  ..D.105581114003  
00000040: 0050 f24f 6552 0000 0a1e 3533 7185 14d  .P.OeR....53q.1M  
00000050: 5912 3848 1c91 5360 0001 4000 0000 0000  .8H..S`..@.....  
00000060: 7561 57fb 2c01 0000 4553 5400 4544 5400  aW.,...EST.EDT.  
00000070: 0000 0000 0000 0000 0a05 0002 0401 002  ................  
00000080: 0000 0000 0000 0000 0000 0000 c4ff fff  ................  
00000090: 0100 0000 0000 0000 0000 0000 0000 000  ................  
000000a0: 0000 0000 0000 0000 0000 0000 0000 000  ................  
000000b0: 0000 0000 0000 0000 0000 0000 0000 000  ................  
000000c0: 0000 0000 0000 0000 0000 0000 0000 000  ................  
000000d0: 0000 0000 0000 0000 0000 0000 0000 000  ................  
000000e0: 0000 0000 0000 0000 0000 0000 0000 000  ................  
000000f0: 0000 0000 0000 0000 0000 0000 0000 000  ................  
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the X-Box. Huang posted his f indings on his per-
sonal website, but after a call from Microsoft, fear-
ing the wrath that Microsoft would bring on him, 
he  took it down. You can l isten to the message 
that Microsoft left  him on his machine at  
http://www.xenatera.com/bunnie/proj/anatak/xboxe
dited.mp3. 
 

INSTALLING LINUX ON X-BOX WITHOUT A MODCHIP  

In January 2003, a group of X-Box security 
researchers in Austral ia was able to run Linux on 
X-Box without using a modchip. They had an-
nounced that they would  publish their f indings if 
Microsoft failed to make contact with them, and 
since they did not hear from Microsoft they even-
tually released their information.  

The procedure is relatively simple but i t   re-
quires some knowledge of hacking using a PC. 
The process is described in elaborate detail at 
http://www.xbox-l inux.org/. The basic idea is to 
get access to the BIOS on the motherboard  using 
a computer connected to the X-Box via a router.. 
The BIOS for the X-Box is the primary operating 
system, which allows the X-Box work and play 
video games.  The key to get access to the BIOS 
is to take advantage of a gl itch in a game called 
James Bond: Agent Under Fire. When loading a 
saved game fi le using that specif ic game, it is 
possible get direct access to the BIOS using the 
buffer that is used when you load the saved 
game,. Using a computer, you tap into the BIOS 
location on the X-Box motherboard, and upload 
the new Bios from the computer. The most com-
mon and popular BIOS used as a replacement for 
the original BIOS on X-Box is called EvolutionX, 
which is an excellent operating system for X-Box,  
because it permits you  to load up any Linux soft-
ware, the most popular being Mandrake Linux. 

Using Mandrake Linux operating system in-
stead of the  original operating system, you now 
have access to many computer applications  in-
cluding Word Processing, Internet -browsing, PC 
games from other game systems, as long as they 
are compatible with Linux, and so on. Your  X-Box 
is transformed from a simple gaming console to a 
ful l featured PC. In addit ion, instead of paying 
over $2000 for a compatible computer at Dell, you 
pay retail ,  currently about $150.  

Microsoft has claims that X-Box sales were 
decreasing, because people were buying fewer 
games and just copying to them the hard drive - 
another feature with a modchip - because of the 
modchips.  However, their claims are wrong. When 
modchips init ial ly hit the market, and soon after, 
the sales of X-Box systems actually increased,  

most l ikely because people who knew what you 
could do with a modchip on an X-Box made them 
want to buy an X-Box.  

To test this theory, I created a simple internet 
survey targeting college students, one of the key 
demographics that Microsoft targets. 147 X-Box 
owners in “my university”  completed this survey. 
Out of the 147 college students who owned X-Box, 
121 had modif ied “modded” their system. Given a 
l ist of reasons why they “modded” their X-Box, 
some of the most common answer was because 
they could “Play imported DVDs”, “Backup 
games,” and “Play AVI and XVID movies”. When 
asked, “If you knew that it  wasn’t possible to mod-
ify your X-Box, would you sti l l  have bought it?” 
Only 34 out of the 104 college students with their 
X-Box’s “modded” said “Yes.” Though this survey 
was not conducted on a national or professional 
level,  i t  gives a glimpse of some of the key moti-
vation of college students who bought an X-Box. ◙  
Note: Al l  code and f igures 2 and 3 in this paper are 
copied from the book: Hacking the X-box by Andrew 
Huang — l icensed under a creative commons copyright.  
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LIFE MEMBER NEWS 

M any Life Members of the IEEE are sti l l  pro-
fessionally active. The fol lowing note by Life 

Member Melvin Olken shows you how some of us 
keep very busy. We would welcome news from the 
active Life Members about their continuing profes-
sional and community activit ies. Share your 
thoughts with us. Please write and we'l l publish. 
Send your text to: a.dutta-roy@ieee.org. We ex-
pect to hear from you! ◘  
Amitava Dutta-Roy 

 

A s the Editor-in-Chief of the IEEE Power & En-
ergy (P&E) Magazine, the core publication of 

the Power Engineering Society (PES), my t ime is 
well occupied. The January issue has been pub-
l ished and it is accessible on the PES web site. 
The March issue, whose theme is High Voltage 
DC, is in the f inal production phase and we are 
reviewing the feature art icles relating to Substa-
t ion Automation which wil l  be the theme of our May 
issue. 

As the Editor of P&E Magazine I am also re-
sponsible for the monthly PES e-Newsletter which 
is posted on the 15th of each month. 

To insure that I stay out of trouble, the Power 
Engineering Society has appointed me to two ad 
hoc groups. The f irst, the Nominations and Ap-
pointment Committee, is responsible for selecting 
candidates who wil l  run for PES President-elect, 
Secretary and Treasurer later this year. The sec-
ond group was recently formed to act as a Search 
Committee in the effort to f ind suitable and quali-
f ied candidates to replace the PES Executive Di-
rector, Robert A. Dent, who has announced his 
impending retirement.  

Truly, the day does not appear to have suff i-
cient hours! ◘  
Melvin I. Olken, Life Fellow 

 
 

W e congratulate Joseph M. Diamond (Life 
Senior Member) from Brooklyn for recently 

publishing the fol lowing: 
 
• A Letter to the Editor on the high-voltage trans-

mission l ines and health issues in the surround-
ing communities, IEEE Instrumentation & Meas-
urement Magazine, December 2006, vol. 9, No.6 

• Proposed Capacitance Bridge using Modern In-
ductance Standard, IEEE Trans. Instrumentation 
& Measurement, October 2006, vol. 55 No. 5◘ 

INTRODUCTORY MEETING  
 

IEEE Signal Processing Society 
(to petition the forming of a New York Chapter) 

 
Thursday, February 15, 2007 

5:30 PM — 7:00 PM 

M a z i n  G i l b e r t  
Executive Director of technical research 

AT&T Research Labs 
 

”Speech & Language  
Processing for  

Communication & Entertainment”  
 

Steinman Hall T-161  

City College of CUNY 
Convent Avenue 

between 140 & 141 Streets 
 

RSVP required: e-mail to b.lindberg@ieee.org 

 
This is a formal meeting to petition for a new 
chapter. We will nominate and elect the chapter 
chair, vice chair, treasurer and secretary during 
the meeting. 

 
 
 
 
 

refreshments will be served 
 
If you are interested in this NY Chapter but are unable 
to attend the meeting, please contact Bertil Lindberg 
by e-mail b.lindberg@ieee.org to get instructions for 
filing  a petition form to support the petition. 
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THE  NEW  YORK SECTION’S 
2007  AWARDS 

DINNER DANCE 

This year, our dinner dance (black tie optional) will be held in the beautiful Trianon Ballroom, located on the 
third level (coat check is on the second) of the New York Hilton Hotel and Towers at Rockefeller Center, 1335 
Avenue of the Americas (between 53rd and 54th Streets). 
  
Festivities will begin at 6:30 P.M. with crudités and cocktails in the Petite Trianon.  Here we will have a chance 
to relax, get acquainted and reacquainted. 
  
You will have the opportunity to pamper your palate with a choice of either a succulent meat or a delicious fresh 
fish steak.  Each gourmet entree will be accompanied by an appetizer, salad and dessert.  There will be a brief 
awards ceremony after dinner and dancing to the sounds of the Dance Fever Orchestra. 
  
For those wishing to spend the night, hotel reservations may be made on-line at various web service providers 
or directly with the hotel at 212-586-7000.  There are no special arrangements made for parking. 
  
Reservations for the affair may be made by completing the coupon below and forwarding it to William Perlman 
at the address indicated before February 1, 2007.  Corporate supporters: Table of 10 at $1850.00 
  

A special non-transferrable rate of $100 for each ticket is available to IEEE members. 
Note that this rate is for the attending IEEE member and a guest only. 

  
Organizations wishing to be Industry Supporters or non-IEEE members 

 may obtain additional information and cost by contacting: 
Ralph Tapino  (718) 761-5104 / raltap@aol.com 

William Perlman  (973) 763-9392 / w.perlman@ieee.org 

 

The 2007 NY Section Awards Dinner Dance honoring the Section's Awardees will be held  
on Saturday evening, February 10, 2007.  

MEMBER  RATE  RESERVATION  FORM  

Send to: William Perlman 
267 Richmond Avenue 
South Orange, NJ 07079 

Please indicate meal selections: 
Meat  ______ 
Fish   ______ 

Name: _____________________________________________ 

Company: _____________________________________________ 
Address: _____________________________________________ 
City: _______________________________ State:   ______ 
Zip Code: ____________  Telephone:  ______________________ 
    
IEEE Member # _________ No. Of Tickets @ $100.00   ________ 
NON-IEEE Member No. Of Tables  @ $1850.00___________ 

No. Of Tickets @ $185.00  ___________ 

Amount Enclosed $______________ 
  

MAKE CHECK PAYABLE TO:   IEEE, NY Section 


