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About the Author

Raffi Krikorianisan unapologetic TiVo lover and digita plumber. If you look hard enough, you can usudly find him
putting together a hack for some random and stray ideathat sidetracked him from the last project or stray idea. He
fredy admitsthat his serioustelevison addiction is probably getting between him and hisgod of findly graduating
from MIT for the second time, dthough he claimsit's getting better. When hel's not studying or watching TV, you can
find him wandering around or trying something new. In whatever timeis|eft, he tendsto hiswasted bitson his
weblog, http://www.bitwaste.com/wasted-bits/.
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Preface

Forget dl you think you know about watching televison. Throw out the concepts of channels and lineups. VCR+
codes, your daily paper's TV ligtings, even the ubiquitous TV Guide need not gpply. Primetimeisaghost of
televison's past.

Secede from the tyranny of the TV grid. Gone are the Sunday evenings scouring program listings, mapping out the
viewing week ahead. An end to nightly feats of conflict resolution, balancing sStcoms and series againgt footbal games
and specids. A mind free of cryptic codes, formerly the only way of distinguishing between new and repest, origind
and syndicated. No worries about that show you forgot to record; chances are your recorder didn't. No longer do
your viewing habits dictate your socid life. And, best yet, never lay eyes upon avideo tape again.

TheTiVoisapersona video recorder (PVR), and it represents a sea change in television, far beyond the mere
V CR-replacement suggested by itsmoniker. In addition to its recording capabilities, TiV o boasts the following
abilitiesand fegtures:

Control "live" TV

PV Rs are always recording whatever you happen to be watching. Rewind to catch aline missed during aparticularly
loud sneeze, or pause for aleisurely visit to the bathroom rather than crossing your legs and dashing during a
commercid break. Thisis probably the most popularized, yet least interesting, festure of PVRs.

Time dipping

Watch your favorite shows when you want to, rather than being subjected to the network executives assigned,
network-alotted time dot. Line up an evening's programming for your own persond "primetime.”
Thetelevision firewall

Focus your children'stelevision habit on interesting, educational, and age-gppropriate shows, rather than whatever
happensto flow past on any one particular channd. Skip those commercias or, better yet, choose programming from
commercid-free channels. Lock out inappropriate channels and shows.

Season Passes

Tell TiVoto record every episode of your favorite show, no matter when or where it appears. Choose to include
reruns, or ignore dl but the freshest episodes.
Intelligence

VCRs are stupid creatures. Changesin programming lineup, available space, preferences for what to keep and what
to ditch, and so forth go straight over their heads. The TiV o records the show, not thetime dot. If your favorite show
Isairing a adifferent night thisweek or a adightly different time, TiVo will catch that.

WishLists and searching

TiVo'sWidhLig functionality alowsyou to find and record something even when you don't quite know what it
is—actor, director, partia title—you're looking for.
Record without videotape

Reclaim drawer and closet space by ridding your household of the bushels of midabeled, half-chewed video tapes.
Plus, VCR recording qudity isawful. PVRs encode digitaly, offering either tunable qudity or encoding at the highest
qudity available to them from the cable or satdllite. While PV Rs do indeed have a space limit, you'll ssldom find
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yourself worrying about recording space when you go out of town for aweek and don't want to miss your soaps.
And, of course, that space limit isn't ahard limit, thanks to hard drive upgrades.

"It will change the way you watch TV!" istherdlying cry of the evangelica group of TiVo fanatics. Y ou bump into
these people at parties and get-togethers, trying to convince othersthat they haveto get aTiVo, or inviting perfect
srangersinto their homesjust to give ademonstration on how it dl works.

But hacking the TiVo? Hacking a closed box that just Sitsunder my televison? Why would | ever want to do that?

Or, more importantly, how do | go about doing that? That question is best answered by explaining what is under the
hood.
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What IsaTiVo?

Y ou can think of the TiVo as a carefully tweaked desktop computer with atelevision tuner card. Instead of a
Pentium or an Athlon, the original TiVoisan IBM PowerPC 403GCX-based embedded system. It uses standard
IDE hard drives, with cussom MPEG-2 encoding/decoding hardware, amodem, and an IR receiver. On theinside,
it'srunning aLinux kernd. Everything the TiV o does, save the televison channd tuning and the video encoding, is
donein software. Everything you see on the screen, dl the interactivity through the remote, and the recording
scheduling isdl defined in code.

But not dl TiVosarethe same. The original TiVo, the Series 1, isthe most hackable TiVo out there; it'sabox
thrown together with commodity parts. The TiVo code is running on open hardware. If you fed likeit, you can throw
that TiVo software out the window and just home brew your own code from the bottom up. That might be alittle
excessve, but you get my drift.

The Series 2 TiVo, the most commonly sold TiVo today, unfortunately is not as open. To lock down the platform,
TiVo, Inc. has started to add some "secrets' under the hood. While TiVo is not against people hacking their platform,
they do have amedia serviceto run, and they don't want peopleto fredy play around with some of the stuff they
intend to make money on down the road.
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How to Use This Book

Hacks are generally considered quick-n-dirty, pragmatic solutions to hardware and software problems, or interesting
techniquesfor getting atask done. TiVo, being just ashiny PC with a generalized operating system and expandable
viaadl-but off-the-shelf parts, has proven eminently hackable.

Communities of TiVo hackers have sprung up on the Internet, the most well-know being the TiVo Forum (
http:/Amwww.tivocommunity.comy). In this book, I've collected and written up some of the more useful, interesting, and
cool hacks I've found. There are hardware hacks, requiring you to pop the top off your TiVo and fiddle about with
theinnards. There are software hacks, requiring alittle less manual dexterity but no less of a sense of adventure. And,
for thefaint of heart, there are remote control hacks you can do from the comfort of your favorite armchair.

Don't worry, I'll guide you. Many of these hacks stand on their own, but more of them require you to do one of the
other hacks first, whether it be to get you inside the box or just to enter a series of codesinto a Search by Title fidd.
If there's aprerequisite, therell be across-reference to guide you to the appropriate hack. Fed freeto flip around,
following whatever interests you. I'll try to keep the map clear of obstacles.

But acouple of fair warnings before we continue. There are two types of hacks, explicitly, that you won't find in this
book. The first are those that circumvent having to pay for TiVo. There are afew open source projects out there, like
MythTV (http://mythtv.sourceforge.net), that do the same things the TiV o does, but you don't have to pay amonthly
feeor asgnglelifetimefeeto get to useit. Instead, this service queries the Internet for those vauable tidbits of
informeation on when and what channel your television shows are on. While people have tried—and may of
succeeded—to use these same techniques for the TiVo, I'm not going to talk about them. In fact, most TiVo hackers,
including those that you find mentioned in this book, are not going to talk about the subject. Bypassing the TiVo, Inc.
service to get televison programming information into your TiVo without paying the appropriate feesis one of those
shunned topics. TiVo, Inc. has built afabulous combination of hardware, software, and service. They've embraced
TiVo hacking and coexist peacefully with the hacker community. But they do need to make aliving, leaving it up to
every TiVo hacker to reciprocate by paying their dues and helping TiV o maintain this openness and hackability.

The second type of hacks you won't seein thisbook involve getting to the software insides of that new and shiny
Series 2 box. Most TiVo hacking has been and continues to be done on the older and more open Series 1 boxes.
There are those who've managed to gain access to the internals of the Series 2 TiVo, opening it up to many of the
hacks available for the Series 1. Unfortunately, the methods to do so are beyond the scope of this book, are tricky,
and are of questionable legdlity. Series 2 owners wishing to go beyond the remote control hacks and hard drive
upgrades will most likely find newer hacksfor Series 2 TiV os gppearing online over time,
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Caveat Hacker

Y ou've not doubt noticed the " Do not open or you will void your warranty" sticker emblazoned across the back of
your TiVo box. Well, that istrue. If you open your box, you will not be ableto send your TiVointo TiVo, Inc. if a
problem develops.

If thisisof little concern to you, you can ssomach the possible consequences, or your TiVo is more than ayear old
and out of warranty anyway, then open her right up! Thereissmply no way around it for the lion's share of hacksin
thisbook. If you're going to add anew hard drive, add networking to a Series 1 TiVo, or get acommand-line
prompt going, you are going to need to pull that box gpart and put it back together again.

So, how hardisit redly? If you are dready pretty comfortable poking around inside a PC, then you should have no
problem asalot of those skills apply to what you will need to do. If not, don't worry, you're probably aquick study.

On the hardware end, about the only oddity is the need for a Torx-10 screwdriver—available a most fully stocked
hardware stores—to unscrew those star-patterned screws and pop off the case. On the software end, the only price
of admission isabasc working knowledge of, or willingnessto learn, alittle about the Unix operating system that is
TiVo'sbran.

All that said, let me add afew caveats before you divein:

TiVo sports amassve power supply that, even when unplugged, could ddliver anasty shock.

The edges of the case are mighty sharp, so mind your head, shoulders, knees, and toes.

Back up your TiVo before and between hacks. We put in substantial time and effort to make sure the
directionswe give are pretty clear, but that doesn't mean mistakes can't happen.

Backing up isfor wimps, you say? | can't emphasi ze enough how important it is. Y ou do not want to end up
with a$400 lemon if something goeswrong. Although you probably could find somebody out there that can
give you software to restore your TiVo if something goeswrong, why should you go through dl that hasdeto
find someone to help? Just think of backing up as an insurance policy and take the few minutesto make one
of your own when we say o, and save the living on the edge for surfing or rock climbing.

Hacksthat you ingtall may or may not be permanent. Y our TiVo cals hometo the TiVo service once aday
and, during that time, TiVo might send an operating system update for the box that has a good chance of
undoing whatever hacks you have ingtdled. Thisislittle more than aminor irritation, but just be warned that
you might haveto reingtal your hacks every oncein awhile. All that hard work, down the drain.

Y ou may think that one way of preventing thisisto stop operating system updates from ingtaling, but you
might be missing some rather useful fixes, updates, and new features. When | bought my first TiVo, it did not
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have a Season Pass Manager until it magically showed up in one of the system updates one morning.
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How This Book I's Organized
Chapter 1

Explore what the TiV o can do even before you pop the lid. This chapter is devoted to taking alook around the TiVo
and discovering what tricks you can get it to do even without rearranging the internd bits.

Chapter 2

Onceyou becomeaTiVo addict (and you quickly will), you are quickly going to want more hours on your box. Y ou
are going to want to record more television shows, and sometimes save an episode or two for along period of time.
This chapter detail s upgrading the storage capacity of your box.

Chapter 3

While you have that lid open, why not try enabling a Bash prompt? Command-line access means your TiV o becomes
that much more like any other PC in your home. Thetext interface and blinking cursor dramaticaly aterswhat you
can twiddle and thus do with your TiVo.

Chapter 4

Your TiVo should be part of your home network. Y our desktop computer should be talking to and making requests
of your TiVo. Y our office computer, acouple of miles down the road, should be doing the same. Bringing the
Internet al the way to your TiVoisnot asdifficult asit sounds. This chapter will show you how and someinteresting
thingsto do once you have your TiVo online.

Chapter 5

Two solutions provide access to, and manipulation, of your TiVo over the Web: the officid TiVo Home Media
Option (HMO) and the open source TiVoWeb project. The former alowsfor remote programming and manipulation
of your TiVo over the Web with al the smplicity you've cometo expect from TiVo. Thelatter provides so much
more than smple web accessto your TiVo; it's aplatform for Web-based TiV o-centric applications, extensble to
your heart's content.

Chapter 6

Regular TiVo users smply record their television showsto V CR tapes when they want to save something. But by this
chapter you will no longer bearegular TiVo user, so let'stalk about pulling and pushing video from and to your
TiVo, archiving showsin full digital solendor on your home PC or burning themto DVD.

Chapter 7

What if you want to write your own software for the TiVo? Hereés a crash-course in writing programsfor TiVoin Tcl
and in C—and afew nifty examplesaong theway.
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Conventions Used in This Book

Thefollowing isaligt of the typographica conventions used in this book:
Italic

Used to indicate new terms, URLS, filenames, file extensons, and directories and to highlight commentsin examples.
For example, apath in the filesystem will appear as /Devel oper/Applications.
Congtant width

Used to show code examples, the contents of files, commands, or the output from commands.
Constant w dth bold

Used in examples and tables to show commands or other text that should be typed literaly.
Constant width italic

Used in examples and tables to show text that should be replaced with user-supplied values.
[RETURN]

A carriage return ([RETURN]) at the end of aline of code is used to denote an unnaturd line break; that is, you
should not enter these astwo lines of code, but as one continuous line. Multiple lines are used in these cases due to
page width congraints.

Menu symbols

When looking at the menusfor any application, you will see some symbols associated with keyboard shortcutsfor a
particular command. For example, to open an old chat iniChat, you would go to the File menu and select Open. . .
(File=>Open . ....), or you could issue the keyboard shortcut, 38-O. The 88 symbol corresponds to the 38key
(also known as the "Command" key), located to the left and right of the spacebar on any Macintosh keyboard.

Pay specid attention to notes set apart from the text with the following icons:

k Thisisatip, suggestion, or genera note. It contains useful supplementary information about
thetopic a hand.

@ Thisisawarning or note of caution.

The thermometer icons, found next to each hack, indicate the relative complexity of the hack:

i I |

beginner moderate expert
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The TiVo remote control buttons are used asfollows:

& TiVo button o Play

@ Advance (jump) button 0 Pause

<) Instant Replay button o Sow

& Thumbs Up o Rewind

& Thumbs Down ] Fast Forward
o Record
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How to Contact Us

We have tested and verified the information in this book to the best of our ability, but you may find that features have
changed (or even that we have made mistakes!). Asareader of this book, you can help usto improve future editions
by sending us your feedback. Please et us know about any errors, inaccuracies, bugs, mideading or confusing
satements, and typosthat you find anywhere in this book.

Please a0 let us know what we can do to make this book more useful to you. We take your comments serioudy
and will try to incorporate reasonable suggestionsinto future editions. Y ou can write to us at:

O'Rellly & Associates, Inc.1005 Gravenstein Highway NorthSebastopol, CA 95472(800) 998-9938 (inthe U.S.
or Canada)(707) 829-0515 (international/local)(707) 829-0104 (fax)

Y ou can aso send us messages eectronically. To be put on the mailing list or to request a catalog, send emall to:
info@orelly.com

To ask technica questions or to comment on the book, send email to:
bookquestions@oreilly.com

Theweb stefor TiVo Hackslists examples, errata, and plansfor future editions. Y ou can find this page at:
http:/Aww.orellly.com/catd og/tivohks

For more information about this book and others, see the O'Reilly web site:
http://Mmww.oreilly.com

Hack on! at:
http://hacks.orellly.com
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1.1 Hacks#1-19

Before we talk about popping open your box, let's focus on what we can get the TiV o software to do. Right out of
the box, TiVo's software sports some hacks of its very own, which comein threeflavors:
Shortcuts

TiVo hasadew of remote control shortcuts—sequences of button presses on your TiV o remote control—for
navigating the TiVo menu system & high velocity.
Easter eggs

Thereisacult of pridein software development, often manifested in Easter eggs—silly surprises hidden Strategicaly
for chance discovery and amusement. Think of Easter eggs as hidden treasure, buried by the programmer for other
programmers, and exploring usersto find and admire. Easter eggs are traditionaly benign, so you should fed
comfortable playing with and passing on any you might find.

Backdoor hacks

The reasonsfor the existence of so-caled "backdoor" hacks are not fully known, but a common theory isthat they
areingalled so that the TiV o boxes can be fully tested while at the factory. They may aso provide hooks for future
development. Backdoor codes can fundamentally change how TiV o behaves, and they are sometimes so powerful
that they render TiVo inoperable. Be very careful when using these hacks, and be sure to back up [Hack #24]
before giving some of the more questionable onesawhirl.

Discovering TiVo's built-in hacks was by no means easy. Peoplelike "Otto" (awell-known member of the TiVo
hacking community) have repestedly poked and prodded at their remote controls to unvell these special sequences.
Onceasingle codeisdiscovered, dl permutations aretried to see if any variants exist, and everything is painstakingly
documented at http://mww.dbsforums.conv/cgi-bin/ultimatebb.cgiubb=get topic& f=14&t=003197. Please refer to
that web page for the most up-to-date list, as Otto updatesit quite frequently.

This chapter isacompilation of the remote control sequences and backdoor hacks discovered by the TiVo
community thusfar. There are afew documented key codes that we do not discussin this chapter, just because
nobody is exactly sure what the hacks do. All we can do is encourage you to explore—but explore carefully!
Perhaps you should read about backing up your TiVo [Hack #24] fir.
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1.2 Remote Control Hacks

The remote control hacks not only require avery specific sequence to enter on your remote control, but the context
(what ison your TiVo screen) when you enter the sequence also mattersalot. For these hacks, go to any TiVo menu
screen (except Live TV or watching arecorded program), and press the appropriate buttons in sequence on your
remote control.

Note, however, that not al these hacks work on dl varieties of TiVo. The automatic TiVo OS updates add further
complications; any change in the software on the Persona Video Recorder (PVR) itself may prevent ahack from
operating. Also, there are differencesin the software that runson the TiVo Series|, DirecTiVo Seriesll, etc., and
these differences adso prevent certain remote control hacks from working properly. Wewill do our best to note when
ahack might not work on al TiVos, but keep in mind that things may have changed since the time of thiswriting.

4 Previous MHaxt b

Top



This document is created with the unregistered version of CHM2PDF Pilot

4 Previous Mext b

1.3 Backdoor Hacks

Backdoors are the key to accessing dl the thingsthat TiVo can do but are not, by default, exposed through the
menus or through the remote. Most of these features were probably installed for testing and were not enabled in the
menu system, because they were deemed either not redlly user friendly nor particularly useful. But who needs user
friendly, anyway, when you can hack in some more advanced functiondity?

All these backdoor hacks can be entered via the remote in the same way as dl the other hacks. We do, however,
need to convince TiVo to pay attention to these otherwise-disabled sequences.

@ All the remote control hacksin this book require you to enable backdoor mode [Hack #8]
enabled. In norma operation—with backdoor mode disabled—TiVo will summarily ignore

the special codes.
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Hack 1 Swinging TiVo

I

Take awak down memory lane with the first-time-power-up "Tarzan" video sequence.

Most likely, you gtill remember thefirgt time that you powered up your TiVo. It went through some setup screens,
asking you what phone numbersit should usefor the daily call, whether you use cable or satdllite, what channelsyou
receive and watch, and the initid—seemingly endless—downloading of guide data. But the most memorable screen
for most userswasthat initia video sequence fegturing a Tarzan-like TiV o swinging deftly through amaze of ducts.

Want to watch it again?

On your remote control, press ] —0(i.e, pressthe ] button, releaseit, pressthe 0 button, and releaseit), and
up the video comes (see Figure 1-1).

Figure 1-1. Our hero, swinging through a maze of dots
w
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Hack 2 Must-Skim TV

I

Slide through boring basebal games, pausing only for crowd-pleasing catches and game-tying errors. Cram that
unnecessarily lengthy redlity show into ascant 15 minutes of onscreen viewing.

TiVoredly is"TV your way." Most people assumeit'sjust about pausing live televison to vist the restroom, or
watching your shows when you're good and ready to do so. But there are more tidbits to be incorporated into your
televison-watching modus operandi. Here are afew | find rather useful for reducing downtimein potentidly engaging
shows.

Sliding Straight to the I nstant Replay

While the networks do afinejob of highlighting notable sports plays, it just doesn't help if you're out of the room
fetching a cold one or more pretzels for your friends. If you're asports fan and TiVo fanatic, you've no doubt
discovered the @ button. With aflick of the thumb, you've skipped backward afew seconds to catch the splash of
that San Francisco homer. Flick it again and you're back at the wind-up.

But did you know that the @ button, when combined with @, can reduce an entire game to just minutes—without
missing asingle crowd-pleasing catch or game-tying error? Y ou won't even have timefor that cold one! Heréswhat
you do...

Select agamefrom TiVo's Now Playing List and start it playing. Hit the @ button on your TiVo remote three times
to zip through the game at high speed. Now keep your eye on the network's overlaid onscreen scoreboard, while
keeping your thumb hovering over the @ button on your remote. The second you notice ascore change, click @ once
or twice and you're right therein the action. Repeat as necessary.

Sure, it takesatrained eye, but you'll get it in no time. Forget Sports Center's take on the best plays of the
day—make your own.

The 10-FF40-10 Solution

With project shows like Trading Spaces and Junkyard Wars and redlity shows like Survivor al the rage these days,
theré's no end to the number of hours you can waste watching other people fixing what you should be fixing or doing
what you'd never in amillion years (or for amillion dollars) actudly do yoursdf.

The shows—in case you hadn't noticed—are rather formulaic:
1.

Introduce the " problem.”
2.
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Watch teams get frustrated and panic for about 30 to 40 minutes.
3.

Applaud as things come together or fall gpart, depending on the show.

Thereésanicerecipefor thiskind of "Must-Skim TV*™:
1.

Watch the first 10 minutes at normal speed, skipping commercias [Hack #4] of course.
2.

Fast forward at the highest possible speed (hit @ three times) through the next 40 minutes, keeping one eye
on the green play-bar at the bottom of the screen, the other on the action, in case thereisany.

Watch the last 10 minutes—finished rooms, pounded bots, voting off theidand, etc.—at normal speed,
skipping commercids.

With minor variations on thisrecipe, you can compress Antiques Roadshow to about 15 minutes without missing any
of the"action." Or, reduce Trading Spacesto just 30 minutes and improve its quality drasticaly by watching
Changing Rooms, the origina BBC version—but that's more advice than ahack. ;-)

Speed Reading

Loca newscasters speak just too dowly for words? Want to skim the cream off that State of the Union Address
without waiting for the morning paper to summarizeit for you?

Turn on Closed Captioning [Hack #42], and hit @ once. Y ou'll cruise through at twice the speed (speeding up to
three @ sfor commercials), and the Closed Captioning will keep up. Closed Captioning is perfect for skimming the
news or cramming two or three of those redlity shows into one hour of viewing without missng asingleword. Or, if
you're embarrassed, you can just claim you're working on your speed reading.

—Rael Dornfest and Cory Doctorow
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Hack 3 Navigation Shortcuts

i3

Remote control shortcuts mean cruising through the TiVo menu system a high velocity.

Typica TiVo menu navigation is serid, moving step-by-step from one window to another using the Next and
Previous buttons. While its menu system is rather well laid out and designed for ease of use, after spending a
sgnificant amount of timewith your TiVo and itsremote control, the travel time and number of button presses can
prove rather tedious.

Thankfully, aset of navigation shortcuts are built right in allowing you to leap between mgor menuitemsinasingle
bound—that is, a single button press. Table 1-1 lists known remote control shortcuts and their associated menus.

Table 1-1. TiVo remote control shortcuts

Button sequence Menu displayed
¥ Now Fla
ow Playi
1or ﬁ — ﬁ g
[ JEN
2 ToDolLis
N
3 WidhLigs
-
4 Browse By Name
N
5 Browse By Channd
[ JN
6 BrowseBy Time
[ JEN
7 Record Time/Channel (manud recording)
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N

8 TiVo Suggedtions

- JEN

9 Network Showcases
& — 0 Messages and Setup
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Hack 4 The 30-Second Skip

iz

Forget about fast forwarding through commercias; blaze through in just three to five clicks of your remote.

One of the rdigious differences between TiVo and Replay TV ownersis how they fast forward through commercias.
While TiVo's @ button will get you through those intrusive breaks soon enough, it requires some trained skill to
manipulate those @ and '@ buttons while keeping akeen eye and trusting your instincts to anticipate the end of the
commercials. Replay TV, on the other hand, has a 30-second skip button, timed specificaly for skipping through
commercias. Sincetelevison commercids are traditionaly amultiple of 30-secondslong, Replay TV ownersjust hit
the 30-second skip button three to five times to render commercias only aminor annoyance.

Thisfeatureis S0 effective that it has stirred up quite abit of controversy with the networks, who are getting their
hackles up, labeling commercid skipping as theft and even taking Replay TV to court.

Don't you wish TiVo had a30-second skip? It does, thanksto alittle Easter egg magic.

The @ button on the TiVo remote will bring you to the end of aprogram, or if you are at the end, it will bring you to
the beginning. If you are fast forwarding, the & button will skip you to the next tick mark. Thishack isall about
repurposing that button to act as the 30-second skip.

Bring up any recorded program or Live TV. Then, enter the following sequence on your remote:
Sdect = ©@ = Sdect =3 =0 = Sdect

Y ou'll know the combination worked when TiV o rings out three Thumbs Up sounds—that chiming "bling!" sound

TiVo makeswhen you pressthe % button on your remote control. Your & button will now skip forward by 30
seconds.

Note that this hack is not permanent. If at any time your TiVo needs to be rebooted—after becoming unplugged or
asaresult of apower failure—the hack will go away and you will haveto regpply it.
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Hack 5 An Onscreen Clock

s

Turnyour TiVointo aglorified and expensive clock.

Watching TV isan amazingly effective way of losing track of time. One minuteit's 8 p.m. and you're watching
Friends; the next thing you know, it's midnight and David Letterman is hurling apencil a the camera (if you are till
watching livetelevison, thet is).

Perhaps you even have a clock in the same room as your televison s, but it's off in the corner and you never think
to avert your gaze from the tube. This hack embeds aclock right there into your line of sight, at the bottom-right of
your screen.

Enter the following sequence on your TiVo remote:
Sdect = ©@ = Sdect =9 — Sdect

You will hear TiVo bling with a thumbs-up sound, and afloating white-on-black clock will appear at the bottom-right
of your screen, asshown in Figure 1-2. On someversons of TiVo, you not only get theloca time, but also how far
you are into the show, in minutes and seconds—assuming, of course, you're watching arecorded show.

To removethe clock at any time, smply reenter the sequence and visit any TiVo menu. If you do not go to amenu,
the clock will just St there happily until you do so.

Figure1-2. TheTiVo clock
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Hack 6 Making the Play Bar Disappear Faster

IES

Reduce the amount of timethe play bar lingers on the screen.

So, you are aspeed fresk. Not only have you mastered the @ button, but you also itch it to make everything faster.
The onething that particularly annoys you isthat after you fast forward, then hit @ | the play bar—that green line
showing where you are in the current recording—hovers on the screen for alittle longer than you redly want it to.

There are two types of TiVo users: those who want as much output on the screen as possible, and the rest of uswho
want our screensto be as free of superfluous readout as possible. If you'rein the latter category, this hack'sfor you.

To reduce the amount of time the play bar appears on the screen, enter the following remote control sequence:

Sdect — & — Sdect — O — et

Now giveit awhirl; fast forward through ashow and then push @ . That bar should disappear right away. Undo the
hack a any time by entering the sequence again.
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Hack 7 What's Your TiVo Doing?

7

Out of the corner of your eye, you see TiVo'sred light flicker on. Ever wonder just what your TiVoisup to?

Thered light on the front of the TiVo box aways raises some curiosity. " Just what isit doing? 1 didn't think therewas
anything on right now it should be recording.”

The most obviousway to find out isto go to your Now Showing screen to check out what's being recorded,
sgnified by thered "recording” light next to a particular show. But that meansinterrupting what you're currently
watching. To most of us, that hardly seemslike aworthwhile thing to do.

Y ou can aso pesk into the mind of your TiVo. This hack overlaysyour currently playing show with asmal
information bar on the screen, which saysthings like InputO: InputRecording* 40 || Mode: COMPLETED
(PlayRecording) when TiVoisrecording—in this case, channel 40.

Sdect — @ — Sdect — @ — Hect

Aswith the clock hack [Hack #5] , reenter the button sequence, and visit any TiVo menu or live televison to make it
disappear again.
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Hack 8 Opening the Backdoor

HACGK
I
Open TiVo to backdoor hacks to reveal some configuration settings and features that the "untouched” TiV o does not
normally alow accessto.

Backdoors are the fun remote codes—the onesthat require alittle more knowledge to get into. Y ou're not going to
stumble upon these by accident; you have to know what you're looking for.

To use any of the backdoor remote control codes, wefirst have to ask TiVo to enable the as-yet-inactive backdoors
code.

The one complication in enabling thismodeisthat it fully depends on the verson of the TiVo OSyour TiVois
running. To find out the version of your TiVo OS, go to the Messages & Setup menu and sdect System Information
. You'll seealigting for " Software Verson" that |ooks something like 3.0-01-1-010; that'swhat you're looking for! In
thiscase, TiVoisrunning OS Verson 3.0—thefirs two digits are the sgnificant bits you're looking for.

Opening the Backdoor on TiVo OS 3.0 or Earlier

If your TiVo OSversonis 3.0 or earlier, then armed with that verson number and thelistingsin Table 1-2, head to
the Browse By Name or Search by Title screen—the one that provides you with an adphanumeric list by which to
enter |etters and numbers. Using the arrows and Select button on your TiV o remote control, enter the appropriate
backdoor codein the same way you'd usudly enter the name of a show you'relooking for.

@ Y ou must enter each of these backdoor codes verbatim, so pay close attention to the
spaces. Y ou can enter a pace by choosing SP from the Search by Title or Browse By
Name aphanumericlig.

Table 1-2. Backdoor codes for TiVos running OS 1.3 through OS 3.0

TiVo operating system version Backdoor code

0S13intheU.S.and1.500r 1.51inthe U.K. oviT

0OS15.2intheU.K. 10J0M
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0S20 20TCD
0S25intheU.S.and 255intheU.K. BD25
0S25.2for DirectTiVo BMUS1
0S3.0 30BC

Follow thisby pressing the & button. Youwill hear three thumbs-up blings, and your TiVo will briefly display
Backdoors enabled!. If you check out your System Information screen, you'll also see a Backdoors: ENABLED!
line at thetop. At thispoint, you arein like Hynn.

The only way to disable backdoors (currently) isto reboot your TiVo.

If your TiVoisrunning aversion of the operating system newer than 3.0, then I'm afraid you'll haveto do alot more
work to open that backdoor.

Opening the Backdoor on TiVo OS 3.1 or Later

More recent versions of the TiV o operating system have started making it alittle more difficult to enable backdoor
mode. The previous keys were discovered by poking around TiVo'sfilesystem and seeking out the backdoor code
itsdlf, usualy smply noted somewhere. Unfortunately, the more recent versions do not store the backdoor code "in
the clear”; instead, they store aone-way, irreversible hash (read: scrambled) of the backdoor code. When you enter
apotentia code via Browse By Name or Search by Title aswe did above, TiVo applies aspecid function to what
you have entered and tests to seeif the two hashes match up. The problemis, since the hash function is one-way,
smply knowing the hash of backdoor code tells us nothing about what it isin the clear.

But it doestell usthat if we know what kind of hash function the backdoor code uses (in the case of the TiV o, it uses
the SHA-1 hash), then we can replace the existing hash with anew hash derived from text we do know. How about
the hash of an empty string? Thankfully, Steve White has authored a utility, backdoor pw (

http://prdownl oads.sourceforge.net/tivoutils/backdoorpw.gz?download), that doesjust that.

Applying this hack isalittle more complicated than the other hacksin this chapter and is going to require afew
workarounds from Chapter 2. Download White's backdoor program, copy it on to afloppy disk, boot your PC
using Kazymyr's bootdisk [Hack #26] with TiVo's hard drive connected [Hack #22] , and then mount the floppy disk:
# nkdir /mt/fl oppy

# mount /dev/fd0 /mmt/fl oppy

Decompressthefile:
# cd /mt/fl oppy
# gzip -d backdoor. gz


http://prdownloads.sourceforge.net/tivoutils/backdoorpw.gz?download
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Then run the backdoor application on your TiVo's hard drive. Assuming that your TiVo's drive is mounted asthe
secondary magter, use the following code:
# ./ backdoor /dev/hdc

Don't worry about any damage occurring to your drive at this step. The code has a paranoiaflag that, when set
(whichitisright now), prevents changes from being written to the drive.

Running the program should provide output very smilar, but not identica, to the following:

Cood! This is a Ti Vo drive

Openi ng MFS Application Region partition: /dev/hdclO..

searchi ng of fset OxOfffd800

I was unable to find any occurrences of the backdoor hashes on /dev/hdcl0
Openi ng MFS Application Region partition: /dev/hdcl2..

searchi ng of fset 0x0e3fdc60

Found 96F8B204FD99534759A6C11A181EEDDFEB2DF1D4 at 0x0e4la29c

searchi ng of fset 0xOf Of da58

Found 61508C7FC1C2250E1794624D8619B9ED760FFABA at 0xO0f 1eb342

Found 61508C7FC1C2250E1794624D8619B9ED760FFABA at 0xO0f 27a2f 4

searchi ng of fset OxOfffd850

Found 3 backdoor hashes on /dev/hdcl2. These will now be changed.

Patch #1 at offset 0x0e4la29c

data at 0x0e4l1la29c is currently '96F8B204FD99534759A6C11A181EEDDFEB2DF1D4'
data at 0x0e4l1la29c woul d be changed to

' EEA339DA0D4B6B5EEFBF5532901860950907D8AF i f we weren't paranoid

Patch #2 at offset OxO0f 1eb342

data at OxOf 1eb342 is currently '61508C7FCLC2250E1794624D8619B9ED760FFABA
data at OxOf 1eb342 woul d be changed to

' EEA339DA0D4B6B5EEFBF5532901860950907D8AF i f we weren't paranoid

Patch #3 at offset OxO0f 27a2f 4

data at O0xOf27a2f4 is currently '61508C7FC1C2250E1794624D8619B9ED760FFABA'
data at 0xO0f 27a2f4 woul d be changed to

' EEA339DA0D4B6B5EEFBF5532901860950907D8AF i f we weren't paranoid

I f everything appeared okay, please rerun the programw th the follow ng args:

. I backdoor /dev/hdc y

The backdoor program will detect two or three hashes. In the previous output, these are the hashes:
data at Ox0e4la29c is currently ' 96F8B204FD99534759A6C11A181EEDDFEB2DF1D4'

data at OxOf 1eb342 is currently ' 61508C7FCLC2250E1794624D8619B9ED760FFABA

data at OxOf27a2f4 is currently '61508C7FC1C2250E1794624D3619B9ED760FFABA

The number of hashes variesfrom TiVo to TiVo, but you shouldn't have more than three, unless your box has gone
through agreat deal of upgrades recently. It doesn't really matter, just o long as the backdoor program detects at
least two hashes. Also, the offsets (e.g., 0x0ed41a29c) will certainly be different, so there's no need to worry about
that either.

What you should pay attention to isthe format of the value ingde the single quotes (e.g.,
96F8B204FD99534759A6C11A 181EEDDFEB2DF1D4). Make sure this value looks like the SHA hash—all
uppercase, congsting of the numerals 0 through 9 and letters A through F. If the value inside the single quotes
contains anything el se, do not proceed any further, asyou will most likely corrupt your TiVo'sfilesystem.

Provided everything looks good, rerun the program, telling it to actualy write empty strings to the hash locations, like
S o)
# ./ backdoor /dev/hdc y
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Theadditiond y flag will turn off the paranoia checks, this time writing changed hashesto the drive. Output should
look something likethis:

Good! This is a TiVo drive

Openi ng MFS Application Region partition: /dev/hdclO..

searching of fset 0xOfffd800

I was unable to find any occurrences of the backdoor hashes on /dev/hdcl0
Openi ng MFS Application Region partition: /dev/hdcl2..

searching of fset OxOfffd878

Found 3 backdoor hashes on /dev/hdcl2. These will now be changed.
Patch #1 at of fset 0x0e4la29c

Patch #2 at of fset OxOf 1eb342

Patch #3 at of fset OxOf 27a2f4

Success! You may now put the drive back in your TiVo.

To enabl e backdoor node, go into 'Search by Title' and press thunbsup.

The backdoor hash has been changed to an empty string. Put the drive back into your TiVo [Hack #27], revisit the
Search by Title screen and smply pressthe  button on your remote to open the backdoor.
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Hack 9 Italicizing Everything

IS

If danted typeisyour thing, this hack will italicize your TiVo'smenus.

Maybe you are enamored with itaics. Perhgpsyou're just in the mood for something different. Either way, after
enabling backdoors [Hack #8] and entering the following sequence:

LR T e

Clear onaTiVobox running OS Verson 3.0 or later will cause dl the fontsin the menusto display initalics (see
Figure 1-3).

Enter the same sequence again to changeit al back.

Figure 1-3. Theitalicized TiVo Central screen

Watch Live TV
Showcases
Pick Programs to Record

Messages & Setup
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Hack 10 Sorting the Now Playing List

o

If you want the sorting abilities of OS 4.0 while till using OS 3.x, then this hack isfor you.

One of the mgjor new features of TiVo OS 4.0 isthe ability to sort the Now Playing list in more waysthan just the
default reverse-chronologica order. OS 4.0 dso dlowsyou to sort theitemsin thelist by expiration date or in
aphabetical order.

This sorting ability isactualy built into OS 3.0 too; you'l just need to enable the backdoor hack. To enable sorting,
enter the following remote control sequence at the Now Playing screen:

C—
0—0— &

After the three thumbs-up rings, amenu bar at the bottom of the Now Playing list will appear, sating "PressENTER
for sort options.” When you press Enter, your TiVo will zoom to a Now Playing Options screen, presenting you
with the ability to sort by Newest (by record date), Expiration (by expiration date), or Alphabetical (by program
name). You can dso smply hit 1, 2, or 3 a the Now Playing screen as a shortcut to sort by those same options.
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Hack 11 Turning Off Overshoot Protection

i

Turn off the overshoot protection to put fast forwarding completely under your own control.

Part of TiVo'scharmisthat it triesto protect you from yourself. It takes care of scheduling changesinthetdevision
shows, records new shows that you might have forgotten to request, and makes sure you don't fast forward too far
when trying to get through acommercia break. But what if you want to have unmediated control over your fast
forward? Well, now you can. This hack turns overshoot protection off.

The dilemmawith fast forwarding isthat you never know precisely whereto stop. Y ou find yoursaf zooming along
through the commercids and watching the screen like a hawk, waiting for your program to start. Unlessyou're
blessed with superhuman hand-eye coordination or have spent way too many hours playing twitch-reflex video
games, you see your program come with the end of the commercias on the screen, inevitably overshoot by afew
seconds, and therefore command your finger to hit @ amoment too late to catch the beginning of your program.
Thankfully, the TiVo creators anticipated this problem and introduced over shoot protection; when you hit @ after
fast forwarding, TiVo backs up ever so dightly, usudly just enough to bring you to where you thought you should be.

But if youreadie-hard TiVo user, you might find overshoot protection akin to an automatic transmission when you'd
rather prefer to drive astick. Y ou've probably picked up on a pattern in the way that commercias are ordered;
usudly right before the television show starts, the network ether puts up an advertisement for itsalf or for one of its
upcoming shows. Y ou have the timing down to an art and just want to move overshoot protection out of theway. To
do so, enable backdoors [Hack #8], then pick up your remote and enter:

Clear — Enter —Clear —5

Reenter the sequenceif you decide automatic isfor you after all.
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Hack 12 Controlling Over shoot Protection

iz

Rather than turning off overshoot protection, fine-tuneit to suit your fancy.

So you turn off overshoot protection [Hack #11] and find thereé's some value to having TiVo do some of thedriving
for you. You'l be happy to know there's a middle ground. Instead of turning off overshoot protection entirely, you
can adjudt itsgranularity.

Using the Node Navigator [Hack #16], carefully navigate to node number 1 and select it to access overshoot settings.

The Set Over Shoot Value menu, shownin Figure 1-4, shows exactly how much control your TiVoisgoing to give
youl.

i gure 1-4. The Set Over Shoot Value menu

ve Set Over Shoot Value

@€

Speed of -6000

Speed of -1800
Speed of -300
Speed of 1800

When you are fast forwarding or rewinding, and you hit @ again, your TiVo reversesthe direction for aspecific
number of seconds and starts playing there—that's your overshoot. The faster you are moving through the program,
thelarger your overshoot is set, by default.

Inthe Set Over Shoot Value menu, there arefive different speeds that your TiVo has overshoot set to. If you hit &
once, you zip backwards at " Speed -300". The second and third times you hit &, you go back at " Speed -1800"
and " Speed -6000", respectively. Likewise, if you hit @ twice, you zoom ahead at " Speed 1800", and the third
speed is" Speed 6000". If you play with your TiVo'sremote, you'll seethat thereis no overshoot protection for fast
forwarding just once.
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To st the overshoot value for each speed, scroll down to the speed you want to change, use your remote to typein
the value, and hit Enter to commit the value. Setting any one of these speedsto O will turn off overshoot protection,
and every 1000 in the value set is one second of overshoot. For example, with " Speed 6000" set to 48000, if you
are going through the program after hitting @ threetimes, hitting @ will rewind the stream 48 seconds before playing

agan.

If you change your values and forget the originas, don't just hope areboot will fix it; these changes arefairly
permanent. Just refer to Table 1-3 for the default vaues.

Table 1-3. The default values for overshoot protection in TiVo OS 3.0

Speed value Default overshoot value
-6000 41000
-1800 14000
-300 01435
1800 15226
6000 48000
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Hack 13 Pushing Fast Forward to Eleven

s

If TiVo'sdefault fast forward isjust not fast enough for you, this hack will satisfy your need for speed.

Now you might have made the play bar disappear quickly [Hack #6], but what if your speed desires have not yet
been satisfied? Say you want to be able to blaze minutes ahead through amoviein just seconds. Or perhapsyou're
more the turtle and prefer to crawl forward. This backdoor hack will let you set fast forwarding to just about any

speed you prefer.
After you enable backdoors [Hack #8], find yoursdlf at the Search by Title screen and enter:

Enter = Enter = 1

Y ou should see a Speedl: prompt (see Figure 1-5), and the record LED on the front of your TiVo should belit.
speed

Figure 1-5. Prompting for fast-forward
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Search By Title

| Speedl:

Use the amows to move around the letter
grid and press SELECT on the first few
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Then press RIGHT amow to go to the
program list and press SELECT to record
a program.
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Enter your preferred speed. The last two digits of the number must be 00 for an integer-multiple speed. The digitsto
theleft of the 00 indicate how many times faster than norma playing speed the scan isrunning. 300 (whichis3x) is
the default Speed1 scan speed; avaue of 1issuper dow motion (0.01x speed).

Sat the change into motion by entering:
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Enter —Enter —* 1

Y ou will noticetherecord LED turn itsaf off.

Of course, TiVo alowsyou to press @ up to three times, each time increasing the fast-forward speed by some
factor. Set the Speed? of the second Fast Forward press by entering:

Enter = Enter =2

And set Speed3 for the third with:

Enter — Enter — 3

The same numericd schemeisused for dl three SpeedX: prompts. The default for the second fast forward is 2000
(or 20x), and 6000 (or 60x) isthe default for the third.

TiVo will revert back to default speedswhen it is rebooted.
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Hack 14 Viewing Suggestionsin the To Do List

iia

TiVo hasawandering eye and is dways on the lookout for what you may not have explicitly ask it to record, but
which it thinks you might enjoy anyway. This hack showsyou what TiVo hasin mind.

Much of TiVo'smagic liesin the way it watcheswhat you watch and makes some independent decisions on other
shows you might like but may not yet have noticed or thought about recording. While you might think the To Do List
isTiVo'slist of what to record, it'sredly TiVo'slist of what you've asked it to record. This hack makesthe To Do
List reflect TiVo'slist of what it intendsto offer you.

To seewhat interests TiV o, enable backdoors [Hack #8] , then enter the following backdoor hack sequence on your
remote control from the To Do List:

P QU7 N, YN

g While you can remove these suggestions from the To Do List, this doesn't necessarily
cancel the recording. The suggestion may be added back or the program may record

anyway.

Regpply this hack to remove those suggestions from the lit.
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Hack 15 Viewing " Hidden" Recordings

s

Display previews, Showcase content, and advertising in the Now Playing lig.

TiVo holds more than just your preferred programming; it also records content for its Showcase and the
advertisementsthat periodicaly show up onthemain TiVo Central screen. TiVo, Inc. contracts with some cable
companiesto provide this content late at night, and then ingtruct your TiVo to record it.

Thishack ligts this haf hour or o of programming as" Teleworld Paid Program” in the Now Playing lig.

E Remote control hacks are often context-sengtive. If you paid attention carefully, you'l

* noticethat this sequence of remote button presses is the same as the sequence used to
display TiVo'ssuggestionsinthe To Do List [Hack #14] . The sequence has an entirely
different effect when applied on the Now Playing screen.

From the Now Playing screen, enter:
P—l—i—0

to see the "hidden" recordings listed in the Now Playing lig.

Undo this hack by smply regpplyingit.

Y ou can, dternatively, see ahidden menu called Clips on Disk by entering:

Fy 2y 7y @
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Hack 16 Activating the Node Navigator

s

Surf through dl TiVo's menus—even afew you can't usually see—viathis backdoor menu system.

Perhaps you want fine-grained control of overshoot protection [Hack #12] . Or maybe you want to access the

advanced functiondity in the WishLists [Hack #17] . To get to either of these means poking about into menus where
the sun doesn't usudly shine.

Thisisthe ultimate rabbit hole through the system; thisis TiVo'sinternd representation of where everything is. Every
menu screen in the system, whether standard or otherwise hidden, is represented by a menu node. Each one of the
menu nodes you seein Figure 1-6 will zip you straight to its repective menu screen on the system. What makesthis
particularly difficult isthat the nodes are numbered, not named, which may cause you to end up in the wrong node.
More than just anuisance, this can actually make dterations to the way your TiV o software works.

Figure 1-6. The power ful—and potentially danger ous—Node Navigator

Node Navigator

dil~ @ 0 & w R =g
L 4

For example, if you found the menu to set your ZIP code, but left without setting it, your programming lineup would
be decimated during the next daily caling, causing your TiVo to reboot every timeyou tried to watch Live TV. If you

do find yoursalf somewhere you dare not tread, hit the ¥ button to back out.

@ I'll say it again. The Node Navigator can be dangerousto play with. Simply wandering
into the wrong numbered nodes on the screen could dter the TiVo software, leaving it in an
unusable state and requiring arestore from backup [Hack #25] .
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Fine-tuning these values actudly requires alittle bit of bravado and some fine remote-control-handling skills, so don't

dip. To bring up the Node Navigator menu, enable backdoors [Hack #8] , then enter the following sequenceon
your remote control:

Clear = Enter = Clear —*6
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Hack 17 Enabling Advanced WishLists

iz

Advanced WishLigts dlow you to specify combinations of actors, titles, and so forth for TiVo to find and record.

TiVo'sWishLigts, while being pretty powerful, arelimited in how granular you can get. Y ou can ask for shows only
by actor, title, director, category, or keyword—not a combination of two or more. Advanced WishLists bring the
"and" to WishLigts, alowing you to specify moviesdirected by so-and-so, starring what's-his-name.

It'snot clear why TiVo exposesthe Advanced WishList system—perhaps because it cannot be explained in the two
to three sentences the make-it-smple philosophy the TiVo requires.

To activate the Advanced menu off the Search Using WishLists menu, start the Node Navigator [Hack #16],

carefully select node 30, and select the expert interface for creating WishLigts. Hit the ] button to jump out of the
navigator.

Now, if you go to the WishList menu, the lagt item in the list should be Advanced WishList (you might haveto scroll
down past the screen). From here you can creste aWishList that is any combination of actors, directors, keywords,
and genres. Be as specific as you want to be. Nice, isnt it?

The Advanced WishLists hack will remain in effect after areboot.
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Hack 18 Turning Off the TiVo Software
HACGK
Il
Turn off the software that makesyour TiVoaTiVo, turning it into a$300 lemon. More precisdy, you'll have anicely

packaged, a most-specia-purpose Linux box.

It's not clear why you would ever want to turn off the very software that makes your TiVo aTiVo. Without the
myworld program, the heart of TiVo, it'salemon.

Either way, if you are curious, then the following smple sequence should do it:

Clear — Enter — Clear — &7

The only way to reactivateit after turning it off isto either pull the plug on it and power it back up, or reboot it. Once
you do that, your system will return to being anorma TiVo again. Or, if you have a Bash prompt on your TiVo [Hack

#30], you can manually type:
nyworl d &

at the prompt and your television screen—and TiVo—will come back to life in acouple of seconds.
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Hack 19 Applaud the TiVo Team

s

Give credit where credit isdue.

If you ever redlly wanted to know the names of all the people who gave their blood, sweat, and tearsto TiVo, hereis
your chance meet them—virtually at lesst.

If you have atelevision with Closed Captioning (or have accessto the tivovbi to smulate Closed Captioning [Hack
#42]), turnit on and surf your way to the Browse By Name or Search by Title menu. Enter SHAGWELL asthe

name of the show you're looking for and pressthe  button,
Stand up and applaud—if you're so inclined—as the names of the developers scroll by (see Figure 1-7).

Figure 1-7. Thenamesof TiVo developers
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Thisisactudly arather common so-caled "Easter egg,” asilly surprise hidden by a programmer or programming
team for chance discovery. You'l find Easter eggs sporting the names of developersin about any computer operating
system or software product—even, in the case of the origina 1984 Macintosh, molded into the interior plastic shell of
the computer.
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Chapter 2. Adding More Hours
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2.1 Hacks #20-28

Adding hoursto the TiVois no doubt one of the oldest and most obvious of dl the TiVo hacks. Thefirst TiVoto be
released, the Philips HDR110 (renamed HDR112), could store amere 14 hours of recordings at basic quality. The
first technophilesto crack open their $1,000 boxes noticed right off that their units contained not only space for a
second hard drive, but also a power connector and dangling ribbon connector to boot.

That was 1998. And, no, nothing much has changed since then.

No guide to adding hours would be complete without mentioning Bill "Hinsdale" Regnery, compiler and maintainer of
the consummate online resource for TiVo upgraders. Y ou can find the most up-to-date version a
http://Amww.newrd easesvideo.comvhinsda e-how-to.

If this chapter seemsaat al daunting to you, or if you'd smply prefer someone elseto take care of someor dl of the
nitty-gritty detailsfor you, there are afew companiesthat will do just that. Ask around on
http:/Aww.tivocommunity.com for recommendations, or search Google for "tivo upgrade’. Just be sure you pick a
reputable firm; thisis your beloved TiVo you'refiddling with, after all.

M This chapter was written mostly by the folks at WeaK nees ( http://mwww.weaknees.com),
sdlersof upgrade kits and pre-upgraded TiVo units.
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2.2 Basic Assumptions

Although dl TiVo upgrades rely on the sametools, thereis by no means one universal set of upgrade ingtructions.
Instead, there are many variablesthat drive an individua upgrade. On top of these variables, there are also at least
four different internal TiV o architectures. some of these PV Rs come with two drives from the factory, some contain
power cables and | DE ribbon connectors for a second drive, some have a bracket that can only hold asingle drive,
and some TiVo models may require special power management devices.

To add more to the mix, the software that powers various TiVosis not interchangeable; they may dl appear to bethe
same, but the upgrade process varies depending on your specific model.

We're going to try to cover as many mainstream upgrades as we can, but first—because of the seemingly endless
combinations—let'slay out afew specific assumptionsjust to reign in the scope of this chapter:

Well assumethat you are starting with a TiVo that has never been upgraded. Thisway we don't haveto
figure out how to get around what you've aready done.

Well also assumethat your TiVoisfunctioning and that itsdrive is not corrupt. Although replacing ahard
drive can solve many TiVo allments, such asthe dreaded " Sever Error has Occurred” (ak.a the"Green
Screen of Death'), it is not possible to replace a defective drive unless you have ardiable backup of the
TiVo software. And while it may be possible to search high and low to find somebody who can provide you
with abackup, making one yoursdlf isnot generdly possibleif your origind driveis not functioning. If your
TiVoismishehaving, check http:/Amww.wesknees.comvtivo _repair.html and
http:/Amww.weaknees.convtivo_powering_up.html for more help.

Well assumethat you are working with and backing up a software version that is at least TiVo OS 2.5.

Lagtly, were not going to address drive-replacement upgrades that also involve the preservation of existing
recordings and settings. We hope you're not entirely wed to whatever is already recorded on your TiVo;
while thereis achance that when you finish this process your recordings will till be there, thereare no
guarantees.

Don't worry if your upgrade-to-be veerswidely from these assumptions; most assuredly, there are till options open
to you. Just try out the WeaK nees interactive guide at http://tivo.upgrade-ingructions.com for more varieties.
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2.3 Gathering Some I nfor mation

Beforediving right in, it'sbest to lay out al the options and figure out exactly what you are going to be doing. This
way you are not making decisonswhile your TiVo isdtting open on your bench. Be aboy scout: always be
prepared.

What TiVo Model Do You Have?

Most of you probably know exactly what model you have; you're probably the type that memorized everything about
your TiVo while you were waiting for it to finish its setup for thefirst time. But if you don't know, you can find the
information right on the back of your TiVo recorder itsdf. Plus, on some TiVos, themodd iseven listed at the top of
the System Information screen. While mine doesn't list itsmodel number in the System Information screen, by
looking at the back | found out that my TiV o-branded 60-hour Series 2 is model TCD140060.

Asof thiswriting, TiVo unitscomein four varieties of internd architecture. These four configurations determine both
the parts you'll need to complete your upgrade and aso the physicd ingtdlation procedure. Although removing,
replacing, and adding drivesis roughly the same for each model within agiven architecture, the software ingtdlation
ingtructions can vary even between TiVo modds with the same internd architecture. For example, even though the
Hughes GXCEBOT and the TiVo TCD140060 are from the same layout family and employ smilar methodsto
physicaly upgrade, when it comesto software, the ingtructions vary. The four internd architectures are:

Type 1: PhilipsHDR series and Sony SVR-2000

These model s have space for asecond drive, but only the HDR312 and HD612 come equipped with a bracket for
the second drive. In apinch, you can probably get away with smply cable-tying the hard drive down, but to play it
safe you'll probably want to secureit abit morefirmly. These TiVos do, however, include an I DE cable and a power
cable at the ready for asecond drive.

Type2: Sony SAT T-60, Hughes GXCEBOT, Philips DSR6000, TiVo TCD140060, and AT& T TCD130040

All these modd s can accommodate a second drive and may aso include power and IDE cables for asecond drive,
depending on modd and manufacture date.
Type 3: TiVo TCD240040, AT& T TCD230040, TiVo TCD240080, Hughes HDVR2, and Philips DSR7000

Unlike the previous two TiVo families, these modd s require custom-designed brackets, new IDE cables, and

Y -power splittersfor a second drive. On top of these requirements, some Series2 standalone models (e.g., 240040,
230040, and 240080) may also require apower management solution like the PowerTrip.

Type4: Sony SVR-3000

The SVR-3000 already includes a bracket for a second drive and, unlike its predecessors, it does not use Torx
screws. It does, however, require new IDE and power cablesto support the additiona drive.

How Many Hard Drives Does Your TiVo Currently Have?

Before you go out and buy anew hard drive for your TiVo, you need to know how many hard drivesyour TiVo
aready hasingalled. TiVos can hold up to two hard drives, soif your box aready has two, your best bet isto
remove both and replace them with one or two larger drives. If you only have one drive, you have the option of
adding asecond drive.
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Inall but two cases, the TiVo model number and Table 2-1 will tell you how many drivesanew TiVo hasinsde. If
you have a Philips DSR6000 or a Sony SAT T-60, the only surefire way to determine whether you have one or two
drivesisto open the unit and take alook.

Table 2-1. The number of drivesingaled in different TiVo modds

TiVomode number Number of drives

HDR312 2

HDRG612 2

DSR6000 Seetext following thistable for more details
SAT T-60 Seetext following thistable for more details

Short of opening the DSR6000 and the T-60, here are two rules of thumb that you can use to help determine the
number of drivesin those modes:
Serial number method

Thismethod is not 100% accurate, but it is reasonably reliable. Locate the serid number of your DSR6000 or your
SAT T-60. For the DSR6000, usualy only those with seria numbersthat begin with 800 ship with dud drives; all
others, such asthe 801 through 805 and possibly higher, comeingtalled with only asingle hard drive. Likewise, for
the SAT T-60, those with serial numbersthat start with 4701 through 4703 have two drives on theinside; the rest
just have one. If you have arefurbished factory unit, al bets are off.

Drive screws method

In atwo-drive DSR6000 and SAT T-60, each of the drives will be secured by four screws. Two of those screw
holes are visble from undernesth by looking through the grills on the bottom of the unit. If you look through the grills
ontheleft Sde of the TiVo (l€ft, that is, when looking at the front) and you see two empty screw holes, you have only
onedrive. If you see screws, again, al bets are off and you are going to have to rely on the serial number method or
opening the box to figure this out. To help you out, WeaK nees has posted someillugtrative pictures at
http://Amww.weaknees.com/directv _tivo_drives.php.

Should You Add to or Replace Your Drives?

If your TiVo currently has two drives, then your only upgrade option isto replace both of those drives. Whileitis
technicaly possible to reuse one of those factory drives, many experts strongly discourageit. In atwo-drive TiVo,
both drives have to be functioning for it to operate properly. If the older, factory-ingtalled drivefails, you will haveto
go back into the box later to replaceit. Plus, if you keep your two factory drivestogether on a shelf somewhere, you
will be able to use them together as abackup if your upgrade drivefails.

On the other hand, if you have aone-drive TiVo, then it's up to you whether you add a second drive, replace your
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single drive with anewer and larger drive, or replace your single drive with two new drives. Table 2-2 should provide
some guidance in making this decision; more details can be found at http://mww.weaknees.com/add_replace.php.

Table 2-2. Adding to versus replacing your TiVo's hard drives

Replacing the hard drive

Adding ahard drive

Y ou will lose your programming and
settings. It is possibleto retain both

Y ouwill retain your programming

TiVo hard drivelifespan

older, factory hard drive and
replacing it with anew one. In
addition, replacing your drive or
driveswill enableyouto retain the
factory drivesasabackup if, for
whatever reason, you need your
new drivesrepaired or replaced
down the road.

Programming/Setings of these, but that is beyond the and settings.
scope of this chapter.
Depending on the age of your TiVo, | After the upgrade, your TiVo will
you may benefit by removing an have two drives—one brand-new

drive and onefactory drive. Because
your TiVo now treats those two
drives as one, they cannot be
separated. If onedrivefals, the
good drive must be reformatted and
reconfigured. By continuing to use
an old factory drive, you increase
the chancefor fallure.

Adding asecond drive using
BlessTiVowill result in performance

driveor drives.

A new replacement drive formatted degradan onthat may be avoided
, using the MFSAdd command
with MFS Tools 2.0 may perform P .
I . ; described in this chapter, except if a
Performance er (In terms of menu > new driveisadded to avery old
etc.) thanaTiVo that has been . . eyoad
. ) . factory drive, or if asecond driveis
upgraded with asecond drive using :
BlexsTiVo. addep_l to alargefaf:tory drive.
Additiondly, the TiVo may not be
unableto recover on itsown from
the green " Severe Error" screen.
Y ouwill not utilize the space Y ou will utilize the space on your
Storage space avalableonthefactory ingdled factory drive, resulting in additiond

storage.
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If you do not back up your primary
drive, then preparing a second drive
takes only afew minutesand is quite
easy. If you do back up your drive,

Replacing your driverequiresa
backup of your exigting drive and/or

Ease of upgrade acopy of theexisting driveto the . .
new drive. This can take 20-30 :gtiﬁgl {;}?rseﬁoagi dg\qlg[(?;? no
minutes solely for the backup. eplacing g

drive. In the end, however, your
programming will be preserved.

If you have aone-drive Series 1 TiVo (HDR series, SVR-2000, DSR6000, SAT T-60, or GXCEBOT), we
strongly recommend that you replace your drive. Series 2 owners should review Table 2-2 and decide based on the
listed factors. However, as Series 2 TiVos age, replacing older drives becomes that much more attractive.

Should You Back Up Your TiVo Before You Upgrade?

The answer isaresounding yes! We strongly recommend that you obtain aworking backup of your TiVo software
before upgrading your TiVo on your own. Although backing up [Hack #24] and restoring [Hack #25] will add at
least an hour or two to the process, having aworking backup will at least prevent you from swegting bullets. Y ou
might consider throwing caution to thewind if you are in a huge rush to upgrade and have decided to add a second
drive; many experts have waked this razor's edge—ingtalling the second drive without the backup—and have come
out just fine. While we can't officialy say we recommend adding a second drive without a backup, we do understand
theurgeto giveit askip.
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2.4 Getting Everything Together

We know you're anxious to pop the top off that box, but it behooves you to take amoment to get everything you'l
need together in one place so that you don't find yoursalf running frantically to the hardware store for a Torx
screwdriver while your TiVo sits dismantled on your bench. Also, what would a hard drive upgrade be without the
hard drive?

A Hard Drive

The most important, and costliest, part of aTiVo hard drive upgrade isthe hard drive itsdf. Although most mgjor
hard drives are generdly reliable, there are anumber of factors—such as price, warranty, noise, and speed—that
you should consider:

Finding the best price

Price comparison sites offer a convenient way to find drive deals and we have found Price Watch (
http://mwww.pricewatch.com) to be the best resource. Y ou might aso try http://Amww.froogle.com. Be careful,
however; drive performance is often sgnificantly hampered due to poor packaging from discounters. Unfortunately,
many discount vendors simply mail out drives wrapped in bubble wrap and tossed into abox of peanuts or shredded
paper. Drive manufacturers universally discourage this. Reputable distributors enclose their drivesin plastic casing or

antistatic bags, surrounded on al sideswith foam cushioning. This provides the best protection for your new drive.
Finding the best warranty

Asof October 1, 2002, most mgjor drive manufacturers—such as Maxtor, Seagate, and Western Digital—cut their
warranty down from three years to one year for most basic EIDE hard drives. Some higher-end drives from these
manufacturers il carry athree-year warranty. In addition, as of now, Samsung still hasafull three-year warranty on
its drives. Just something to keep in the back of your mind asyou search for adrive.

Finding theright drive

A basic search of mogt TiVo community forumswill reved awide array of opinions regarding drives, often with very
little consensus. As drive technology, models, and reliability change frequently, aquick visit to the TiVo community
message boards or other hard drive review siteswould probably be prudent. As of thiswriting, TiVos ship with 5400
RPM drives, and, dthough higher rotationa speeds such as 7200 RPM might be tempting, they may not offer any
additional benefit when ingtalled in your TiVo. The stock TiVo kernel can only use about 170 GB per disk, so don't
bother getting adisk much larger than that. Also, remember to check out how loud the drive you'relooking at is; it
may be aturnoff to watch aromantic moviein your living room whileyour TiVoisloudly dicking and whirring away.

A Spare Computer

No matter what, you're going to need an Intel-based PC that you are willing to pop open and get insde of. That PC
should be equipped with aCD-ROM drive (afloppy drivewill do in apinch) and with as many free IDE dotsas
there are drives you plan to ingtal. Don't forget that your CD-ROM—if you are usng one—needsto remain
connected during al this, so you lose an IDE dot right there.

If you intend to back up the TiVo's software, you are going to need an I DE hard drive ingtaled in your PC (not one
of the TiVo drives, or soon-to-be TiVo drives) that has a partition formatted as DOS/Windows FAT32—like that of
your average Windows 95/98 ingtall. To be safe, this partition should have at least 1.25 GB free, dthough backups
can be doneinto aslittle as 150 MB. One find cavedt: thisdrive hasto be ingtalled as the primary master on the PC's
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IDE bus.

|

If finding an Intel-based PC sounds alien to you, chances are you're aMac-lover.
Unfortunately, your capabilities are severdly limited. Check out
http:/Amww.macupdate.com/info.php/id/9934, where you can get Eric Wagner'sMacTiVo
Blesser. With it, you can use your Mac to bless a second drive for usein an HDR-series
TiVo, SVR-2000, Philips DSR-6000, Sony SAT T-60, or Hughes GXCEBOT.
Everything said later in [Hack #26] about usng BlessTiVointhe Series 1 TiVosappliesto
theMacTiVo Blesser. You are limited, however, to only being able to add anew driveto
your TiVo, because the software needed to replace one of your PVR's hard drives does
not yet exist. If you just can't bear to touch a PC, check out one of the many upgrade
companiesthat will send you an upgrade drive preformatted with the proper software.

Some Software

All the software required to upgrade your TiVoisfree and publicly available for download. Grab yoursdlf acopy of
the CD-ROM (http://hellcat.tyger.org/ MFS/2.0/mfstools2noJ.iso) or floppy version of Steven Lang's MFS Tools 2.0
(http:/Aww.newre easesvideo.com/hinsda e-how-to/Mfstool S2fl oppy.zip). If you are adding a second drive and not
planning to make a backup, then you can probably get awvay with grabbing BlessTiVo instead; you'l find the CD
verson at http://www.9thtee.com/tbdv2 6i.iso, and afloppy versonisavallable a
http://Amww.sonnik.convtivo/downl oads/upgradeav3.2.zip.

Download the software and burn the CDs using any basic CD-burning software package (Adaptec Easy CD
Creator works well, as does Nero). Configure the CD software to burn asan 1SO image. If you have difficulties, use
datamode 1, block size 2048.

If you've opted to use the floppy versionsinstead, unzip the downloaded file, run MakeDisk.bat, and put ablank
1.44 MB floppy disk in your drive. Follow the prompts to create a bootable floppy.

Other Accessories

Thelast of the hardware you're going to need are some screwdrivers and an assortment of cables and mounting
bracketsfor the TiVoitsaf. Table 2-3 lists TiVo mode s and the accessories needed to complete the upgrade.
Mode numbers denoted with an "(A1)" refer to adding a second driveto aone-drive TiVo, "(R1)" refersto
replacing the drive with anew drive, and " (R2)" refersto replacing the installed drive with two new drives.

Be sureto get everything you need before starting the upgrade.

Table 2-3. Assorted hardware—screwdrivers, cables, and mounting equipment—for each TiVo mode

)

TiVo Drive les 1 I(:VI(;Bree erTrip
TorxT10 | TorxT15 IDE cable | Y-power | bracket (. (recomme
model screws ; equivalent
(optional) nded)
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[1] In some cases.

What are dl those hits and bobs?
Torx screwdrivers

All upgrades (other than upgrades of the Sony SVR-3000) require at least a Torx T-10 screwdriver and, possibly, a
Torx T-15 aswdll. Torx screwdrivers should be available at any hardware store, but if you have difficulty finding an
actual screwdriver, Torx bitsfor cordless screwdrivers are quite common.

IDE cable

If you are considering adding a second drive to your one-drive TiVo (or replacing your drive(s) with two new
drives), then you might need anew IDE cable (see Figure 2-1). If the dlready-installed cable has an extra connector
on it, then anew cableis not needed. Where anew cableisrequired, astandard ATA/66 18" flat | DE cable, spaced
at 0'-12"-18", should work. When purchasing an I DE cable, be sure that al of the connectors have al 40 holes
open. Some connectors have only 39 open holes and one blocked hole. If you do end up with such a cable, you can
often didodge the last hole using a hot safety pin or other sharp object. Keep in mind that if you purchase a standard
18" IDE cable you will dmost always have to reverse the cable to makeit fit properly in your TiVo. In other words,
the blue end of the connector (which istypicaly the motherboard connector) must be attached to the master drive for
the cable to work.

Y-power cable

If you plan to house two hard drivesinsde your TiVo yet do not have afree power port, then you will need apower
Splitter (see Figure 2-1). The splitters are standard 5.25" IDE hard drive power splitters and are available at mgjor
computer stores or online. In addition, some professiona upgraders sall Y -power adapters and IDE cablesthat are
premeasured for usein TiVos.

Drive screws

Certain TiVo models require four standard #6-32 hard drive screws to mount a second drive. Other models require
some other means of mounting the second drive; depending on your mounting solution, you may need different sized
SCrews.

Mounting bracket

Certain models of TiVo do not have mounting hardware for a second hard drive. Mounting brackets for the
HDR-series and the SVR-2000 are available both at http://mwww.9thtee.com and at WeaK nees, while
custom-engineered brackets for models likethe TiVo TCD 240040 and Hughes HDV R2 are currently available only
from WeaKnees, at http://mwww.wesknees.com/twinbreeze.php.

Power management

Certain Series 2 sandalone TiVo models have power suppliesthat have amaximum load of 38W. Hard drivestake
between 20W and 30W to spin up, but they then settle down to an average draw of about 5W. The 38W power
supply in these particular units was not designed to handle the startup of two drives at once. To work around this
power budget, WeaKnees sdlls the PowerTrip (at http://mwww.weaknees.com/powertrip.php, shown in Figure 2-1).
The PowerTrip essentidly delays the startup of the master drive for about 7-10 seconds, thereby reducing the peak
total draw on the power supply.

Figure 2-1. From top to bottom, a Y -power adapter, an | DE cablewith two connector s, and the Power Trip
from WeaK nees.
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Many onlineretailers do sdll upgrade kits that contain tested hard drives, cables, tools, and ingtructions; these kits can
potentidly save you alot of time and heartache. Y ou can il have the fun of ingaling everything yoursdf, but you
don't have to worry that you forgot to buy something in preparation.

However, do some research before you buy ahard drive, amounting bracket, or any other TiVo part. Take aclose
look at what is being sold and make sure it won't make your TiVo look likeit's being held together by duct tape or
otherwise cause it to overheat. Ask around on some TiV o forums and make sure you are making an intelligent
decison.

4 Previous Mext b

Top



This document is created with the unregistered version of CHM2PDF Pilot

4 Previous Mext b

Hack 20 Opening the Box

iz

Pop the top off your TiVo unit.
Now it'stimeto get down and dirty. Let's pop that box open.

Firg thingsfirst: unplug the power cord from your TiVo and wait five minutesfor it to discharge. Do not—I repest,
do not—plug the TiVo back in until you aredl finished.

@ The TiVo, just like any desktop compuiter, has a pretty large power supply mounted inside
its case. No matter how long you leave the TiVo unplugged, it can il hold asizesble
charge. Be careful to avoid it as best you can, trying not to brush astray elbow againd it,
lest you find out just how far you can jump.

In addition to protecting yourself from your TiVo's power supply, be very careful of static eectricity, which can
destroy your TiVo'sinternd parts. A good idea before you begin isto touch alarge grounded meta surface with your
hands to dissipate any eectricity your body has built up. It'savery bad ideato open your TiVo up on acarpet.

Depending on your TiVo'slineage (see Section 2.3.1 earlier in this chapter for the four types of TiVo architectures),
it'll have adifferent number of screws on the back to remove with your screwdriver. TiVosof type 1 have three Torx
screws on the back, type 2s have four Torx screws on the back that are surrounded by the top of the TiVo's case,
and Tivos based on type 3 architecture a so have four Torx screws. The Sony SVR-3000 (the sole member of type
4) isabeast of adifferent color: it hastwo Philips screws on the back, surrounded by silver from the top of the case.
Remove these screws and the two large-head screws on each side of the unit.

Once the screws are removed, you have to remove the lid; this sometimes doesn't actually turn out to be as easy asit
sounds. Thetried and true method isto place the TiVo on the floor and to kned down with your knees at the front of
the TiVo. Place your pams on the top-side edges of the TiV o, toward the middle of the TiVo's cover, and push
toward the back of the TiVo. Start with asmall push, but don't be surprised if you have to use the force of your
entire body to jar thelid loose. If thismethod fails, you can try using aflathead screwdriver or smilar device between
the top-front of the TiVo and thelid. Eventualy, you will jar the cover loose, and it will dide back and then up.
Removethe cover fromthe TiVo.

Andyourein.
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Hack 21 Removing TiVo'sHard Driveor Drives

izt

To accesstheinternas of your TiVo, you're going to haveto pull out its hard drive.

After opening your TiVo [Hack #20], you should clearly see your TiVo's one or two hard drives (depending on your
mode of TiVo). The challenge now isto know how to pull them out. Each one of the TiVo architectures (see Section
2.3.1 at the beginning of this chapter) is subtly different, so just to be sure you're armed with enough information;
well carefully go through how to operate on each.

@ TiVo'shard drivesare usualy pretty close to the power supply. Asyou attempt to remove
the drives, be sure to avoid touching the possibly charged power supply.

RemovingtheHard Drivefrom a Type 1 TiVo

If your TiVo hasonly onedriveingde (see Figure 2-2), you will seeagray I1DE ribbon cable that runsfrom the green
motherboard to a plastic holder on the hard drive. Y ou're going to have to remove that ribbon cable from the hard
drive on thetop left. With atwo-drive TiVo, you will see both hard drives and the single ribbon cable that connects
each drive together and to the motherboard. Completely remove that cable from the hard drive or drives by gently
pulling onit. A hard drive aso has awhite, inch-wide power connector attached to it. Remove that connector, too.

Figure2-2. A TiVoo archiecturetype 1, with only one hard drive

Now to carefully free the cables. If your TiVo had only one drive when it left the factory, the power connector for the
second drive should be tied down with cable ties and may be tucked underneath the motherboard. Y ou need to dide
it out from under the motherboard and cut thoseties; be very careful not to cut any of the wires. Next, if the IDE
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cableisclipped onto aclip next to your hard drive, you'll want to remove the cable from the clip. Don't worry about
removing theclip inthiscase asit is secured with double-sided tape. Y ou may aso have to remove asmall rubber
band or another cabletiein order to free the IDE ribbon cable.

Using your Torx T10 screwdriver, carefully unscrew the two screws that secure the existing hard drive and hard
drive bracket to your TiVo. These two screws are located toward the front-bottom of the TiVo, wherethe drive Sits.
If you have atwo-drive TiVo, remove two screws on each of the two drive brackets. Take note of wherethe driveis
located in your TiVo and how the bracket Sits; you will be replacing it in the same place later. Now that everything is
loose, remove the drive and bracket by diding the drive and bracket toward the back of the TiVo and lifting out the
bracket/drive combination.

Findly, carefully unscrew the four Torx T15 screwslocated underneeth the drive that secure the drive to the drive
bracket. Lather, rinse, and repeat if you have two drives.

RemovingtheHard Drivefrom a Type2 TiVo

With the cover off, and looking underneath the front lip of the TiVo, you will be able to see one or two hard drives,
an | DE ribbon cable that runs from the green motherboard to the drive(s); ared, black, and yellow power cable that
runs from the power supply to the hard drive(s); and ared and blue (or red and black) fan cable that runsfrom the
hard drive bay to the motherboard, as shown in Figure 2-3.

(LY

Firdt, gently remove the fan cable from the motherboard by pulling straight up and out.

If you have aSony SAT T-60, consider yoursdlf unlucky at this point. Y ou're going to have to locate avery pesky
screw that connects the drive bay to the case. Look behind the power supply and you should seeit. Y ou're going to
need aTorx L-key of size 10 or 15 to do thisjob—you can find one at almost any hardware store. Some TiVo
hackers have reportedly used abusiness card to cover the power supply's capacitors while removing the screw with
ascrewdriver; you might want to do the same to save you from the nasty shock. Be patient, and take care when
removing the screw. But at the same time, rejoice, aswe're not going to bother putting this screw back later on.

Orient yourself so that you are looking at the front of the TiVo. Using your Torx screwdriver, unscrew and remove
the two screws on the |eft Side of the drive bracket, as shown in Figure 2-4. Also, whileyou're at it, remove the gold
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inserts from the blue grommets and keep the screws and inserts together.

Figure 2-4. The two screwsto remove when egdracting thehard drive bay from atype2 TiVo
i- = '.'?"' ol B s

Now you should be ableto lift the drive bay up from the left and dideit out of the two holes on the right side of the
drive bay, asshown in Figure 2-5. Asyou dideit up and out, take care not to damage the drive and power cable
that are still connected. Y ou should grab the right side of the bracket with your free hand so that the drive bay doesn't
dam down into the motherboard as you pull it up and out.

Figure2-5. Pullli ng the hard drive bracket up and out to the left

With everything out, remove the power connector or connectors (there should be one connected to each drive on the
bay). These cables are sometimes difficult to remove. Just have patience and wiggle them back and forth, asthey will
eventualy jiggle right out. Also, remove the gray hard drive ribbon cable from each hard drive by pulling on the hard
plastic connector. Now you can remove the four screws connecting each hard drive to the drive bay and pull out the
hard drives. Don't confuse these screws with the screws you removed from the back of the TiVo.
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Removing theHard Drivefrom a Type3TiVo

Finding yoursdlf with the cover off and looking to the front-right of your TiV o, you should be able to see one hard
drive; agray IDE ribbon cable that runs from the green motherboard to the hard drive; and ared, black, and yellow
power cable that runs from the power supply to the hard drive.

Reach in, and carefully jiggle the power cable until it comes free and remove gray | DE cable from the hard drive.
Please take great care not to jar or didodge any of the other cables running around theinside of the TiVo.

@ When removing the power cable and I DE cable from the hard drive, be careful not to jar
or didodge and other cablesin the TiVo, but especidly take care not to disrupt the front
pand ribbon cable running from the front of the TiV o to the motherboard. If you power-up
your TiVo with this cable even partidly didodged, you can permanently damage your unit.

Using your Torx screwdriver, unscrew and remove the two bracket screws located at the front-right of the TiVo that
connect the hard drive bracket to the lower bracket. Once the screws are removed, you will be ableto didethe
drive and bracket toward the power supply, and then up and out of the TiVo (see Figure 2-6). Note the ribbon
connector attaching the front pand to the motherboard; under no circumstances should you disturb that connector.

Figure 2-6. Pulling the hard drive out atype 3 TiVo

Y ou can now safely remove the four screws connecting the hard drive to the hard drive bay. Take care not to
confuse these screws with the four screws you removed from the TiVo'slid.

RemovingtheHard Drivefrom a Type4 TiVo

The SVR-3000 follows steps similar to those used with the TiVo TCD 140060 and other TiVos based on
architecture type 2, with afew dight changes.
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L ooking underneath the front lip of the TiVo, you will be ableto see the hard drive; an IDE ribbon cable that runs
from the green motherboard undernegath the drive to the hard drive; ared, black, and yellow power cable that runs
from the power supply to the drive; and afan cable that runs from the hard drive bay to the motherboard.

Gently remove the fan cable from the motherboard by pulling straight up and out. Next, using your index and middle
fingers, reach down between the front of the hard drive and the front of the TiV o to remove the power cable from the
hard drive.

Now, to free the drive bay, use a Phillips-head screwdriver to unscrew the four black drive bracket screws securing
the bay to the TiVo chassis. It's best to set these black screws aside so that you don't confuse them with the other
screws you have removed from your TiVo so far. Y ou should now be ableto lift the drive bay up and out. With one
hand holding the bracket, use your other hand to remove the | DE cable connecting the hard drive to the TiVo.

Y ou can now place the bay upside-down on atable. Use your Phillips-head screwdriver to remove the four very
short, silver screws connecting the driveto its bay, and set them aside so that they do not get mixed up with the other
screws.
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Hack 22 Installing TiVo'sHard Drivein Your PC

With the drive out of the box, mount it in your PC, ready for booting into TiV o with keyboard and monitor attached.

At this point, you should have opened your TiVo [Hack #20] and pulled out your hard drive [Hack #21] . If you have
atwo-drive TiVo, you'l have both drives out of the TiVo, just itching to be backed up. Let'swire that drive into your
PC.

Inspect the PC you've acquired for thistask to figure out exactly where this drive transplant is going to be ingtdled,
Wheat free dot are you going to connect thisdrive into? Don't forget, if you plan to back up your TiVo drive [Hack
#24], then you need to have a FAT32-formatted hard drive installed. On top of that, if you have a CD-ROM drive,
you must keep it connected if you intend to use abootable CD version of the software mentioned in Section 2.4.3 at
the beginning of this chapter.

If your TiVo has two drives, connect both to your PC.

M Do not ingdl your TiVo's hard drive asthe primary master on the IDE bus. Instead, ingtall
it inany of the other three locations. None of the software we are going to use supports
having your TiVo'sdrive asthe primary magter.

Y ou'll dso need to have the right jumper settings on each TiVo hard drive before you ingdl it into your PC. Turn
your hard driveto orient itslabel upwards and its empty connectors facing you. From this vantage point, you will see
oneor more smal plastic jumpers on the back. Jumper settings can be alittle confusing. To make your lifealittle
eader, there are diagrams affixed to the tops of al TiVo drives—it just might take sometime to get accustomed to
them. Note that Western Digitd drives have different jumper settingsfor "single or master” and for "master with
dave." Just read carefully. If you need to change the jumper positions, gently remove the jumper with theend of a
paper clip or tweezers and move it to the proper position.

Throughout the remaining hacksin this chapter, were going to use hdX or hdY to refer to the location of adrivein the
PC. In both of those notations, the X and Y are variables that refer to either a b, ¢, or d, depending on where the
gpplicabledriveisactudly ingtdled. Y ou Linux-users out there should recognize the naming scheme as the way your
Linux box namesits IDE drives. The rest of you shouldn't be worried; just refer to Table 2-4 for guidance.

Table 2-4. The mapping between | DE position of ahard drive and naming scheme

| DE location of thedrive Hard drive name
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Primary mester hda
Primary dave hdb
Secondary master hdc
Secondary dave hdd

When your TiVo'sdrive or drives areingalled in your computer, note their positions on the | DE bus and associated

hard drive names.
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Hack 23 Using MFS Toolsfor Backup and Restore

If you need to back up or restore your TiV o software, you are going to need to use MFS Toadls.

MFS Toolsisthe TiVo backup and restore program. Y ou should get familiar with using it so you can useitina
pinch, but pray that you never haveto useit, except the one time that you want to upgrade the hard drivesin your
TiVo. To begin, you'll need to get your TiVo's hard driveingtaled in a PC [Hack #22] .

Check Your BIOS Settings

Without some modification, your PC may not boot from the CD or the boot floppy. If you are using the boot CD,
you will want to set your BIOS to boot from the CD. Likewise with the floppy: make sure that the BIOStdlIsthe
computer to boot from the floppy. Most BIOS configuration menus are reached by hitting the Delete key on your
keyboard just asthefirst sgnsof lifeflicker across your computer's screen when booting up. Consult your BIOS
manua (usudly in the box with anew PC or available online from the PC vendor) for instructions on setting your PC
to boot from CD or floppy rather than the primary master hard drive (drive C to you Windows users).

Whilethe version of the Linux operating system that runs from the MFS Tools CD or boot floppy will recognize the
full capacity of the larger drives, some earlier versons of the BIOSwill not recognize hard drives above acertain
Size. You may haveto adjust your BIOS settings so that the drive recognition parameter for your TiVo drive or
drivesisset to "none’ rather than "auto." Do not ater the BIOS setting for your FAT32 drive.

Boot MFS Tools 2.0 CD or Floppy

Insert the MFS Tools CD or floppy, hold your breath, and boot your compuiter. If you are using the CD, you will see
the following output when you Start:

default setup: Kernel with DVA enabl ed, but no byteswapping.
nodnma sane as above, but with DMA di sabl ed.

swap DVA di sabl ed, byte swappi ng enabl ed.

dmaswap DMA enabl ed, byt e- swappi ng enabl ed. (Dangerous)

boot :

At the boot: prompt, hit the Return/Enter key on your keyboard. Y ou'll see severd pages of scrolling gobbledygook,
and you should eventually see a/# prompt.

Floppy users shouldn't see the boot: prompt; after aminute or so of scrolling, you will just see the# prompt.
Verify Drive Sizes

Press Shift-PgUp repeatedly to scroll back through al that output. Among other things, you'll see whether or not the

PC recognized your TiVo hard drive or drives. It iscritica a this stageto verify that the full size of your TiVo drive
was recognized. Asyou scroll up, you should see something like the following:
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hda: WDC WD450- AA- 0OOBAAO, ATA DI SK drive

hdb: | DE/ ATAPI CD- ROM 48X, ATAPI CD/ DVD-ROM dri ve

hdc: QUANTUM Fl REBALL CX13. 6A, ATA DI SK drive

i de0 at Ox1fO0-0x1f7,0x3f6 on irq 14

hda: 87930864 sectors (45021 MB) w 2048 Ki B Cache, CHS=19929/255/63, UDVA(33)
hdb: ATAPI 17X CD-ROM drive, 128kB Cache, UDMA(33)

hdc: 26760384 sectors (13701 MB) w 418Ki B Cache, CHS=1665/255/63 UDMA(33)

Y ou are looking to confirm that each of your |DE drives was recognized and that the size of each driveisreported
properly. For example, with a Sony SVR-3000, you will have an 80 GB drive, so it should be recognized as about
80000 MB. Above that, check to confirm that hda and hdc both ook “normal” (in the text above, oneisaWDC
drive recognized at 45 GB, and the other isa Quantum Fireball with 14 GB of space). If one or more of your TiVo
drivesis being reported as an unexpectedly smal number, such as9 or 10 MB, then your driveislocked.

Unlock Your Drive

If the Size of one or more of your drivesis not being reported properly, then you are going to need to get your hands
on autility that will unlock them. Generdly speaking, this should be aproblem only if you are using the boot floppy,
asthe MFS Tools 2.0 CD should unlock the drive automatically. If you are facing alocked drive, first power down
your PC by hitting the Control-Alt-Delete key combination. It isimportant to do thisrather just hitting the power,
becauseit will give your computer a chanceto put the TiVo drivesinto asafe sate. Wait until the screen displaysNo
more processes... or until the computer beginsto reboot. Thislets you know that you can safely power down the PC.

Extract DLGCHK.EXE from http:/Amww.westerndigital.com/servicefftp/digtools/digchk.zip. Savethefileto aDOS
or Windows 95/98 bootable floppy disk; do not use aWindows NT/2K/XP disk. If you do not have accessto a
usable boot disk, then you can probably get a usable one from http:/mww.bootdisk.com.

With your TiVo drive or drives connected, boot from your newly created boot disk. At the DOS prompt, run the
DLGCHK.EXE program and just hit Enter until you get back to a DOS prompt.

Alterndtively, the program QUNLOCK.EXE (http://mww.Sthtee.com/qunlock.exe) will so work. Follow the same
ingructions used for DLGCHK.EXE to get QUNLOCK.EXE onto a boot disk and boot from it. Once you're at the
DOS prompt, type:

A:\ qunl ock.exe 0

where the number isthe location of the locked drive: Ois primary master, 1 isprimary dave, 2 is secondary master,
and 3 issecondary dave.

When usng DLGCHK.EXE to unlock your TiVo'sdrive, do not power down your machine before rebooting into
MFES Tools. Smply use your keyboard to reset your computer, and then quickly swap your boot floppy with the
MFS Tools CD or disk. Once booted, review the output again to confirm that the drive Sizeis being reported

properly.

QUNLOCK_.EXE users, on the other hand, should power down the machine. When you boot it back up, have the
MFS Tools CD or floppy in the drive. Check to make sure that the drive Sizeis being detected correctly.

And now you should be sitting at the prompt ready to back up or restore your TiVo software.
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Hack 24 Backing Up Your TiVo Software

iz

Before you get too involved in hacking your TiVo, back it up!

Thisis probably the most important thing you can do before you delve too far into hacking your TiVo. Y ou don't
want to be scouring the Internet frantically looking for somebody to give you their backup of the TiVo software (not
only hard to find, but sometimes a beast to download) or |eft with alemon undernegth your television.

The backup itself needs to be made only once, and it can take up to 1.5 GB of space, dthough fully compressed it
may be as smal as 150 MB. Once you have made the backup and have confirmed that it works, fed freeto burn it
to aCD-R or aDVD-R somewhere and just keep it locked away for that one day when you might take your
hacking abit too far.

Ingtall the TiVo hard drive or hard drivesin your PC [Hack #22], make sure that you have adrive with about 1.5
GB of space on aFAT32 partition installed as the primary master on the IDE bus, and then boot up MFS Tools
[Hack #23] . At the /# or # prompt, issue the following command:

# mount /dev/hdal / mt

If thiscommand is successful, you will see another /# or # prompt and you will have mounted your FAT32 drive a
the /mnt directory. If, instead, you get an error message stating that you must specify thefile type, try:
# mount -t vfat /dev/hdal /mt

Thisforces MFS Toolsto mount the drive as aWindows partition. If that still does not work, then you probably have
totry again withasmaller FAT32 drive.

Next, we are going to back up your primary TiVo hard drive to the FAT32 drive now mounted a /mnt. Thereisa
plethora of optionsto mfsbackup, thetool that we need to use.

If you have aone-drive TiVo, try backing up with acommand similar to this:
# nfsbackup -9so / mt/backup. bak /dev/ hdX

For atwo-drive TiVo you cantry this:
# nf sbackup -9so /mt/backup. bak /dev/hdX /dev/hdY

As one more complication, if you are working on a TiVo based on architecture types 3 or 4 (see Section 2.3.1 at the
beginning of this chapter), dso add a-f 4200 to that command line, making it look likethis:
# nfsbackup -f 4200 -9so /mt/backup. back /dev/hdX

Thiswill make acompressed backup of the TiVo drive a /dev/hdX (or, in the case of the two-drive TiVo, abackup
of the primary drive a /dev/hdX and a backup of the secondary drive at /dev/hdY) to afile named backup.bak in
your FAT32 drive (it will just put it into ¢:\backup.bak). If your TiVo drive or drives are located somewhere else,
just specify thered location instead. Also, you can name your backup anything you want; just remember what you
cdlit.
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The -9 option controls how much compression to apply; the more you compress, the longer it is going to take. For
the impatient, just don't bother putting a number there—it will be fine and quick, but it will produce alargefile. -5
turns out to be a pretty good compromise. The -sflag a so attempts to compress the data further by shrinking the
volume in the backup to the smalest it can get, given the specific datathat we are asking for it to back up.

And, lastly, thereis no magic in the 4200 number. It modifies the default backup procedure to increase the maximum
filesizethat MFS Toolswill back up. The minimum vaue for this number variesamong TiVo modes, and this
number is high enough to ensure areliable backup in any current type 2 or type 4 units. Essentidly, this number
modifies the default backup procedure to increase the maximum file size that MFS Tool will back up. Without any -f
switch, the backup islikely to be unrdiable in type 2 and type 4 models.

While the backup is running, you should see a progress bar tick up generally for about 5 to 25 minutes. Onceitis
successful, press Control-Alt-Delete and wait for the No more processes... text to appear or for your computer to
start rebooting itself. Y ou can then power down to remove the TiVo drive or drivesfrom the PC.

Fed freeto do whatever you want with that backup you just made—burn aCD, leave it on your hard drive,
whatever—just keep it ble. The oneitem not really covered in this hack istesting your backup to make sure it
works properly. If you are replacing your factory-installed hard drive with another one, then you don't really need to
test it. Smply restoring from backup [Hack #25] to the larger drives for the space increase will be that test.
Inversdly, if you are planning on keeping your factory drive, maybe it would be worth your time to restore your
backup to another drive—temporarily ingtaling it into your TiVo [Hack #27] —and testing the backup [Hack #28]
before you go for therest.
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Hack 25 Restoring from Backup

iz

Restore your TiVo's software from backup, whether for disaster recovery or for expanding capacity.

There are two times when restoring a backup is necessary: either you are replacing your existing drive(s) with anew
hard drive (or drives), or you are repairing acorrupt TiVo hard drive.

Y ou'll need abackup in hand, whether your own or one that you've managed to convince somebody el se to give you.

@ Although absolutely not recommended, if you do get a backup from another TiVoto
restore to yours, make sure that the backup comes from the same modd TiVo. If you
don't, disaster is sure to strike.

Restoring this backup will makethe TiVo look just like it did when the backup was made; al your Season Passes
and other options (not recorded programming, however) will be restored from deep deep right onto your drive. If
you are restoring your backup onto adrive or drivesthat have more space that the original drive, then you are going
to use dl that capacity.

Y ou are going to need access to your backup after booting up MFS Tools [Hack #23] . It's probably best to copy
the backup back onto that FAT32 drive and ingtal that drive as the primary master in your PC.

Ingtall the hard drives destined for the TiVo into the spare PC I DE ports [Hack #22] to get them ready to be
restored, and then boot MFS Tools. At the /# or # prompt, issue the following command:
# mount /dev/hdal / mt

We aretrying to mount the FAT32 drive in the same way as we make a backup [Hack #24] . If thiscommand is
successful, you will see another prompt. If you get an error, follow the same line of thought from that previous hack.

If you arerestoring onto asingle TiVo drive, sart the restore process with something likethis:
# nfsrestore -s 127 -xzpi / mt/backup. bak /dev/hdX

If, on the other hand, you are restoring to two drives, run something likethis:
# nfsrestore -s 127 -xzpi /mt/backup. bak /dev/hdX /dev/hdY

If you are running with atype 3 TiVo, modify the commandsto ether:
# nfsrestore -s 127 -xzbpi /mt/ backup. bak /dev/hdX

or
# nfsrestore -s 127 -xzbpi /mt/backup. bak /dev/hdX /dev/ hdY
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These commands will take the backup at /mnt/backup.bak (c:\backup.bak onthe DOS/Windows side) and restore
it to /dev/hdX [Hack #22]. The magic isthat it not only restores the backup, but also expandsit. The backup made
from the origina TiVo isblown up to encompass the entire space of the new drive or drives. If the new drive or
drivestota up to more space than the origind, then MFS Toolswill modify the backup to take over the entire
capacity. Of course, if your backup has adifferent name, or if the hard drive you areretoring is at a different
location, then fed free to change either when typing out the commands. The -s flag actualy sets up swap space on
your drive. By default, only 64 MB of swap isdlocated, but if you have alarge amount of hard drive space, you
might want alittle more swap tofit it dl in. Do not use more than 127 MB, and aways use 127 MB if you have the

space.

Both of these commands presume that the upgrade drive, hdX in our example, islarger than the origind TiVo factory
drive that the backup was made from. If that drive isthe same size asthe origind factory drive, then you may haveto
remove the -s option from the command line to make sureit al fits. Don't try to make your first drive be smaller than
your origind drive; doing soisbound to fall.

Once the restore is complete, press Control-Alt-Delete. When your machine reboots, power down your PC and pull
out the drives.
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Hack 26 Adding a Second Drivethe Quick-n-Dirty Way

iz

Live on the edge and add another drive without performing afull backup of your software, or without even removing
theorigina TiVodrivefromitscase.

While backing up your TiVo and restoring while expanding it onto larger space is definitely the recommended way to
go about things, there are two fagter optionsif you have aone-drive TiVo and you're willing to shave afew steps.
The added benefit of thisindiscretion isthat you have to buy only one additiond hard drive for your TiVo—instead of
two—when replacing the factory drive

Using mfsadd

The one definite way to lose some stepsisto cut the backup out of the picture. Pull out your TiVo's one drive [Hack
#21] and ingal it inyour PC [Hack #22] along with the new hard drive that you are going to expand your space
with. Boot up MFS Tools 2.0 [Hack #23], and at the prompt type:

# nfsadd -x /dev/hdX /dev/hdY

where/dev/hdX isreplaced with the IDE |ocation of your origina TiVo drive and /dev/hdY isnew drive you are
planning to ingall. This should take only afew seconds, and it will report the results and sizes of your drives. If it dl
looks good, then Control-Alt-Delete your system and pull the drives out. If it didn't work, then pray that you can get
it working by backing up and restoring.

Using BlessTiVo

Thisisredly flying by the seat of your pants. If you opt for this, then you don't even need to remove your TiVo's
drive. Instead, you're just going to set up the new drive and then screw it right in.

Y ou are going want to open up your TiVo [Hack #20] so you can ingal your new drive. Now ingtal only your new
driveinyour PC [Hack #22] .

Before booting your PC, make sure your BIOS is set up to boot from either the BlessTiVo CD or afloppy (see how
the BIOS is set up for booting up MFS Tools [Hack #23], and mimic that). If you haveit al set up, then boot away.

For those of you booting off a CD, press Enter at the boot: prompt to bring up a/# prompt. If you are booting off a
floppy, you are going to see aprogram caled TiVOMAD, asking you to Please enter hdb, hdc, or hdd. Just
Control-C to abort that program and press Enter until you see the # prompt. Verify the sizes of your drives and
unlock as necessary alathe instructionsfor booting up MFS Toals. If everything has gone well, enter the following at
the prompt:

# Bl essTi Vo /dev/ hdX

About 1 second will go by, and your computer will print out a message telling you, hopefully, that the drive was
blessed. Mazel Tov! It will dso tell you the Size that your drive has been blessed to. The size of this partition should
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be within gpproximately 5-10 GB of the actua drive size, depending on the drive. Do not ingtall your drive into your
TiVoif the number reported isfar too smdl. If this does not work for you, then pull your TiVo's hard drive [Hack
#21], ingdl it into your PC [Hack #22], and then back her right up [Hack #24] and restoreit onto your new dual
drives [Hack #25], because there are no short cuts for you thistime around.

@ If BlessTiVo does not report the correct blessed size of your new drive, do not ingtdl it. If
you do, your TiVo will not recognize the full size of the drive, and recovery will betoo
painstaking to be in the scope of this chapter.

If thisall looks good, then Control-Alt-Delete your computer, power down, and ingtdl your new drive dongside your
old drive.
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Hack 27 Putting TiVo's Drives Back
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Y ou took those hard drives out. Now they have to go back in just right to make everything work again.

Putting your drive or drives back in, conceptudly, isthe reverse of pulling the drives out [Hack #21] and opening the
TiVo [Hack #20] inthefirst place. But, as usud, there are afew subtle things to get right—well make sureto cover
inthis heck.

Thefirst thing you should do is get your new drive or drivesready to goin. If you are placing only one drive back
into your TiVo, it isgeneraly recommended that you set itsjumpersinto "master.” If you areingtdling two drivesin
your TiVo, one should be set as"magter” and the other as"dave.”" Also, arrange things so the master drive can be at
the end of the IDE cable and the dave drive can be ingtdled in the middle connector.

Putting Hard Drivesinto Type 1 TiVos

Usethe samefour Torx screws to connect the new drive to the bracket that you removed from your TiVo. Take
careto put it back in the same way it came out. When installed properly, you will see four bracket holes below the
connectors when looking at the power and | DE cable connectors with the drive-label facing up.

If you areingtaling two drives, you will need that newly purchased bracket. In lieu of abracket, cabletieswill dso
work to secure the drive so long as you aren't planning to move your TiVo (we can promise you that if you give
FedEx your precious cable-tied TiVo, your drive will be surfing al over the motherboard by thetimethe TiVo arrives
at itsfinal degtination). If you're using abracket, screw that bracket onto the second hard drive asyou did the first
one; then place it down next to thefirst drive.

Onceyou havethe drive or drivesingtalled properly, resttach the bracket by lining up the two metal prongsin the
chassiswith the holes in the bracket. If you have a second driveto ingtal, place it down now before screwing either
onein. Finaly, securethemdl in place.

Oncethat hardware is screwed down and mounted, connect al the power cabling. Be sureto push onthe
connectors with some force to be sure that they are seated properly. Next, attach the IDE cabling. As mentioned
before, with two drives, put the middle connector with the dave drive and the end connector with the master. Be sure
the cableis pushed in snugly, but be very careful not to bend any of the hard drive pins.

Resattach the TiVolid, screw it shut, and wireit back up to your television.

Putting Hard Drivesinto Type2 and Type 3 TiVos

If you are ssmply ingalling one drive, just reattach the hard drive to the bracket that was factory ingtalled. If, instead,
you areingaling the two drivesinto a TiVo based on the type 2 architecture, ingtal| the second/dave drive closer to
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thefan. If you areingalling two drivesinto a TiVo based on the type 3 architecture, follow the ingtructions that you
received with the custom bracket (see Table 2-2, earlier in this chapter) we recommended you order. Userswith
type 3 TiVos should ignore the remainder of this section and instead refer to the ingtdlation ingtructions that came
with your bracket.

The easiest way, wefind, to attach adrive to the factory bracket isto turn it upside-down. Using one hand, hold the
drive againgt the bottom of the bracket and look through the holesin the drive bay to aign the screw holes. Using
your hands, screw the screwsinto each of the four holes and use a screwdriver to tighten it al up.

If you are operating on a Sony SAT T-60, Hughes GXCEBOT, or any of the TiVos born of the type 3 architecture,
and you areingaling two drives, you might notice at thistime that the IDE ribbon in the TiVo itself has connectors
that can accommodate only one drive. It'stime to take out that new | DE cable we told you to buy (see Table 2-2).
Removethe existing IDE cable by pulling it up and out and insert the new cable, taking care to dign the groovesin
the cable with the notch in the connector.

Table 2-2 also asked you to buy a Y -power splitter if you have aHughes GXCEBOT or any of thetype 3
architecture boxes and are ingaling two drives, so now itstimeto ingtall that aso. Just connect that adapter to the
end of the existing drive power cableto give you two male power connectorsinstead of one.

Wire up the drives with the gray hard drive cable and the power cable. Be sure to push the IDE cable snugly into
each hard drive; the two-drive setup should have the master going in at the end and the dave drive in the middle. Try
not to make a hard fold at any point in the cable or bend any of the hard drive cables. Next, wire the power
connectors up and apply some force to make sure that a snug connection is made.

Carefully flip the drive bay over and orient yoursdlf a the front of your TiVo. You'll need to insert the two pinson the
right into the blue grommets, while at the same time watching the power connectors and the I DE ribbon cable. Y ou
will want to tuck the power cables down into the TiVo (in front of the hard drives). In the two-drive upgrade, you
will aso want to tuck down the portion of the hard drive ribbon cable that is between the two drives. Watch to make
sure that the fan cable remains free throughout this process.

One quick word about the extra cabling in atwo-drive TiVo: you'll need to play with the excess cable to be sure that
it packs neatly in front of, or on top of, the drives and not below them. If you pack the cable below the drives, you
might pinch it and restrict airflow to the motherboard. Idedlly, you will have the excess gray cable folded on top of
the drives and the power cable tucked in front of the fan housing.

Oncethe two pins arein the blue grommets, dign the left sde of the drive bay so that it is directly over the screw
holes on the left Sde of the TiVo. Screw the two screws and the gold insert back into the holds on the left Sde using
your Torx screwdriver.

Don't forget to reattach the fan! Insert the fan cable back into the motherboard. Reattach thelid, secureit, and Start
running cabling back to your TV.

Putting Hard Drivesinto Type 4 TiVos

If you areingdling two new drivesinto your TiVo, the dave drive should bein the position closer to the fan and the
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master drive should be at the edge of the bracket. In either case, be sure to orient the drive so that the connectors are
opposite the fan cable. Next, secure the whole apparatus down.

The easiest way to attach a drive to the bracket isto turn the bracket upside-down. Using one hand, hold the drive
againg the bottom of the bracket and ook through the holes in the drive bay to aign the screw holes. Using your
other hand, screw the screwsinto each of the four holes. Use a screwdriver to tighten the screws.

If you are ingtaling two hard drives, you are going to need to replace the IDE ribbon cable and add a Y -power
adapter to your TiVo. Removethe existing I DE cable by pulling it up and out. Replace it with the new cable, taking
careto aign the groovesin the cable with the notch in the connector. Asfor the power cable, just hook up the two
endsto the hard drive, but don't connect it to TiVo power yet.

Wire up the drives with the IDE cable. Remember, if you are putting in two drives, the master should be on the far
end of the cable with the dave hanging off the middle.

Slide the bracket to the edge of the TiVo lid and insert the end of the IDE cable into the TiVo motherboard. Be
careful to insert the cable properly. Thereisagroovein the blue connector that must align with the notch in the
motherboard connector. Now, attach the drive power connector (the red, yellow, and black cable) fromthe TiVo
into the power connector coming out of the drives.

Once the cables are connected, carefully flip the drive bracket over and ingtal it into the TiVo. The drive bracket will
movefairly fredy insdethe TiVo, and you will haveto be careful to align the four holesin the TiVo with the four
holes on the drive bracket. Be sure that the IDE and power cablesarein front of the two drives; they should not be
under the drives as you turn the bracket over.

Oncethefour holes are aligned and the drive bracket isingtaled, again make sure that the IDE and power cablesare
tucked under the front lip of the TiVo. It iscritica that al of these cables are tucked underneath the gold and silver
tabson thelip of the TiVo, lest they get pinched. With your screwdriver, reattach the four black screwsin the holes
onthedrive bay.

Remember to resttach the fan at this point, or your TiVo isgoing to get mighty hot inside.

Slidethelid on and sed her up.
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Hack 28 Testing Your TiVo's New Capacity
Hlizs
Wondering if your new hard driveswork? Let's find out.

After al that hard work and time looking at the guts of your TiVo, now it'stimeto find out if dl that hard work paid
off.

Reconnect your TiVo and plug it in. Watch it boot up. If it getsthat far, then thisisareally good sgn! Surf your way
to TiVo Messages & Setup = System Information and check out the line that starts with "Recording Capacity.”
What doesit say? Mine'sshown in Figure 2-7.

Figure 2-7. Plenty of hours of recording capacit

System Information

Manytacturer Brand: Somy

Software Version: 3.001-1010

TiVo Senvice Numben 0100000-112C-845D

TiVa Account Status: 3: Account in Good Standing
Recoeding Capacity: 36 hrs, 0 mén (Best Quality)

130 his, 35 min (Basic Quality)
Program Soume: Cabie without Bax
Source Inpat CoaxRF in
Today's Daste: Konday, Jun 9, 2003, 12:36 am
Program Guade Data To: Satuday, hun 21, 2003
Phone Cali:

Asarule of thumb, your TiVo should, on average, hold about 1.2 hours per GB of hard drive storage in standalone
models (without abuilt-in DirecTV receiver) and about 0.875 hours per GB in the DirecTV with TiVo modes. If you
have atota of 150 GB of storage in your standalone TiV o, you should be able to store about 180 hours of
programming at basic qudity. InaDirecTV with TiVo, the same 150 GB will yield up to 130 hours.

If for some reason the number is not right, go over the directions with afine-toothed comb. But if it isright, then
congrats! Timeto set that Season Passto record all the soap operasthat you could ever watch.

—Chapter by Michael Adberg and Jeff Shapiro, WeaK nees.com ( 2001-2003 Adberg Consulting LLC)
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Chapter 3. The TiVo Shell

Section 3.1. Hacks #29-46

Hack 29. Mounting and Working with TiVo's Drive Partitions

Hack 30. Enabling Bash over the Seriad Port

Hack 31. Copying Unix Binariesto TiVo

Hack 32. Clean Up and Shut Down

Hack 33. Connectingto TiVo Seridly

Hack 34. Ingdling Unix Binarieson TiVo

Hack 35. Poking Around

Hack 36. Moving Stuff to and from Y our TiVo

Hack 37. Ingalling the less Pager on Your TiVo

Hack 38. Text Editing with vi on Your TiVo

Hack 39. Text Editing with Emacson Your TiVo

Hack 40. Displaying Imageson Your TV

Hack 41. Putting Text on the Screen

Hack 42. Capturing Closed Captioning

Hack 43. Cdler ID onYour TV

Hack 44. Running the Same Thing Over and Over...

Hack 45. Save Multiple Showsat aTimeto Your VCR

Hack 46. Playing MP3sonyour TiVo
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3.1 Hacks #29-46

We stumbled over it briefly when booting up the MFS Tools [Hack #23] . We caught aglimpse of it when we shut
down TiVo's software [Hack #18] . I'm speaking about the Linux operating system humming away under the hood of
your TiVo. The TiVo interface you see on your television set, TiV0's responses to your remote control, and al the
gray matter that makesyour TiVoaTiVo are Linux applications.

Linux, Linux, everywhere, but not adrop to drink. This chapter rectifiesthat by dropping you intothe TiVo shell, a
text-only command-line environment very much what you'd find on any Unix system (or DOS prompt, if you prefer).
Here you can poke about, ingtall software, run applications, and generdly interact with TiVo from theinsde out.

E TiVo'sdefault shdl iscaled Bash, the"Bourne-Again Shell” (
http:/Mmww.gnu.org/software/bash/bash.html ), acommon variant available on just about
any Unix sysem.

Thereis, however, one thing standing between you and the shell; this Linux box doesn't appear to have akeyboard.
How are you to type anything on the command line without anything to type on? No worries, well just haveto goin
another way—over the serial port.

M Those of you with Series 2 machines are alittle out of luck. Unlikeitsorigina Series 1

* counterpart, the Series 2 has hardware encryption onboard that attempts to prevent you
from running arbitrary code. The most commonly known exploit involves a hardware
modification to the TiV o's motherboard, which goes well beyond the scope of this book
and crosses some legdity boundaries. While this chapter will focus on Series 1 software
only, you're sure to see some portsto the Series 2 in the usua places online in the future.
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Hack 29 Mounting and Working with TiVo's Drive Partitions

iz

Before you can edit any of TiVo's configuration files, turn on the Bash shell, copy acrossfiles, and so forth, you need
to understand alittle about TiVo's drive partitions.

If you've performed a hard drive upgrade or smply read through Chapter 2, you probably noticed that we kept to
thetask at hand and never really devoted any time to what was actualy on TiVo'sdisks. Y ou had your hands
full—literdly—aready, now didn't you?

In order to perform any of the featsin this chapter, you'll need at least alay of the land when it comesto your TiVo's
drives. If you're used to Unix, thiswill probably seem rather familiar to you; nevertheless, aquick refresher never did

anyone any harm.

I'm assuming that you have gained direct accessto your TiVo'sdrives by performing the following steps.

1.

Opening your TiVo [Hack #20]
2.

Removing itsdrive [Hack #21]
3.

Mounting the drive in aspare PC [Hack #22]

If not, you'll need to do so before any of this hack isof any rea useto you.

Under standing Partitions

Theinformation on your TiVo's primary driveis tored in different sections on the disk, each called a partition. A
standard TiVo contains 11 partitions, 3 of which (partitions4, 7, and 9) are mountable by the Linux operating
system, and are where you'll edit files and store programs for further hacking.

Before you start mounting and editing files on your TiVo's primary drive, you should understand how TiVo tregts
partitions 4 and 7. Both of these partitions contain copies of the root image of your TiVo's operating system, but
only one of them—called the active partition—containsthe active root image. The most current version of the TiVo
OS and configuration files are stored in the active partition. The inactive partition contains abackup copy of the
previous version of the operating system and configuration files. Depending on which partition was active when you
first plugged in your TiVo, how many system software updates you've received, and the alignment of the planets,
ether partition 4 or partition 7 will be your currently active partition, the other being the inactive or backup partition.
Y oull figureout whichiswhichin Section 3.2.2 in just amoment.
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When your TiVo downloads a new system software update, it writes the new, updated version to the inactive
partition. When your TiVo reboots for the first time following the update, it swapswhat it considersto be the active
and inactive partitions (from 4 to 7, and from 7 to 4), keeping abackup of the previous version of the system
software on what is now the inactive partition and running the current version on what is now the active partition.

If you've recently performed a capacity upgrade usng MFS Tools [Hack #25], your TiVo will not contain acopy of
the inactive partition, becauseit is not backed up usng MFS Tools method. Don't worry! Y our TiVo will
automatically create an inactive partition the next time it updatesits system software, and you can till usedl the
information in this guide without any problems.

On the other hand, if you upgraded your TiVo's recording capacity by smply adding asecond drive [Hack #26]
without atering your drive, you will still have both partitions on your system.

Mounting Partitions

Having booted your PC with your TiVo hard drive(s) attached, you'll need to mount the partitions before you can use
them. Start by creating some new directories that will serve as mount points (think of them as parking places) for
your partitions. Do so for partitions 4, 7, and 9 by typing:

# nkdir /mt4

# nkdir /mt7

# mkdir /mmt9

Now that you have a place to put them, mount each partition, pairing up the partition name and mount point:

# nmount /dev/hdX4 /mt4
# nmount /dev/hdX7 /mt7

# nmount /dev/hdX9 /mt9

If you've forgotten the real name of your hard drive (e.g., /dev/hdX4) refer to Table 2-4.

If dl goeswell, none of thee commands should produce any output. Occasiondly, however, you may come across
one of two error messages.

The"checktime" error issmply Linux making note of successfully mounting an unfamiliar or unverified
partition:
EXT2-fs Warning: checktine reached

EXT2-fs Warning: nmounting unchecked file system

EXT2-fs Warni ng: maxi mal count reached

Every s0 often, Linux likesto make sure thet filesystems are running well under the hood. Chances are, yours
IS, SO pay the error no heed.

While trying to mount partition 4 or 7, you may be warned that you're mounting afilesystem that does not
exid:
fatfs: bogus cluster size

VFS: Can't find a valid MSDCS fil esystem on dev 16: 07.

fatfs: bogus cluster size

VFS: Can't find a valid MSDCS fil esystem on dev 16: 07.

mount : you must specify the fil esystemtype
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Thisusually happens only if you've performed a capacity upgrade to your TiVo'sdriveusng MFS Tools
[Hack #25], which, as |'ve mentioned, does not back up the inactive partition.

If you receive this error while trying to mount partition 4, it meansthat you do not have a partition 4 and your
active partition is 7. Conversdly, if you receive this error while trying to mount partition 7, it meansthat your
active partition is partition 4 and partition 7 ismissing. Don't worry about the missing partition asyou
obvioudy can't mount anonexistent partition.

Poking About

Whilel'll giveyou thefull tour [Hack #35] in abit, aquick mention of what'swhereis probably in order:
/dev/hdX4 and /devihdX7

These two directories should look pretty smilar to each other, while dso looking remarkably similar to the / directory
on aLinux system. This should come as no surprise, since that's exactly what TiVoid Y ou should seefamiliar
directorieslike /etc, /dev, and /bin, but here they are called /mnt4/etc, /mnt7/etc, and so forth. That's only because
we have the hard drive mounted in this odd way temporarily.

/dev/ihdX9

Thisiswhat gets mounted asthe /var directory when your TiVoisrunning. Flesinthe /var directory constantly
change when the system isrunning. Notice the /var/log directory containing TiVo'slog files. Y oull aso notice that
the /tmp directory islocated here too.

GoTo

If your intent was to enable the Bash shell over serid port, move on to [Hack #30] .

4 Previous MHaxt b
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Hack 30 Enabling Bash over the Serial Port

The smplest way to get aprompt on your TiVo isto activate the serid port and connect your TiVo to your PC.

Since the days of yore, one of the most common and simple methods for hooking together two PCs has been to use
the serid port. A garden-variety serid cable (1've collected a case of them over the years) plusa $5 null modem
adapter will provide afine, abeit dow, connection between the two machines. Fire up just about any termind
program (e.g., Windows HyperTerm), and you can flow text from one machineto the other.

Enabling the Bash shdll so that it's availableto the serid port the next time your TiV o boots requires command-line
accessto your TiVodrive. Yes, we know it's a catch-22—one solved by mounting the right drive partitions [Hack
#29] and turning on the Bash shell. This hack assumes you've aready mounted the drive partitions.

Y ou'll be editing the rc.sysinit script that controls what processes and programs are started when TiV o boots up.
But first, it serves you well to make backup copies of filesyou'll be editing, just in case something goeswrong. Type
the following commands to get to and make a copy of rc.sysinit asrc.sysinit.orig (asin"origind™):

# cd /mt4/etc/rc.d

# cp rc.sysinit rc.sysinit.orig

If, in [Hack #29], you found that you don't have a partition 4, replace mnt4 in the previous command with mnt7.

Next, well gppend (the >> bit) acommand-line incantation to get the Bash shell running to the end of the rc.sysinit
file
# echo '/bin/bash --login < /dev/ttyS3 >& /dev/ttyS3 & >> rc.sysinit

Y ou're asking Bash to take its input from (< /dev/ttyS3) and send its output to (>& /dev/ttyS3) the serial port
(/dev/ttyS3), ingtead of from the command line.

At this point, all should be set. Y ou can delete that backup file, or not—it's up to you:
#rmrc.sysinit.orig

Most of you should have both a partition 4 and partition 7 [Hack #29] . If you do, it'sagood practice to mirror a
change made to the active partition on the backup partition. Perform al the previoudy mentioned command-line steps
again, replacing mnt4 with mnt7, like so:

# cd/ mt7 Jfetc/rc.d

# cp rc.sysinit rc.sysinit.orig

# echo '/bin/bash --login < /dev/ttyS3 >& /dev/ttyS3 & >> rc.sysinit
#rmrc.sysinit.orig

Again, removing the backup rc.sysinit.orig fileisoptiond.
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k Instead of the commands recommended in this hack, many guides found on the Internet
* recommend that you runthis.
echo '/bin/bash < /dev/ttyS3 >& /dev/ttyS3 & >> rc.sysinit

Whileit iscompletely up to you, | recommend the one with --login on the command line,
asthat will evduate/.profile when the TiVo sarts up.

GoTo

All thet remainsisalittle cleanup and ashut down [Hack #32] . But, before you go, it behooves you to copy over a
few useful Unix utilities[Hack #31] .

4 Previous Mext b
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Hack 31 Copying Unix Binariesto TiVo

st

The shdl isnothing without its utilities. What's awork environment worth if you can't do anything while you're there?

The default ingtdlation of the TiVo OS has aBash shell and little esein theway of the utilities necessary to do
anything of any use. How exciting, after dl, is:
bash-2. 02# echo *

Beyond thefirst few minutes, that is. ;-).

While you have your box open and drives mounted on your PC [Hack #29], now's agood time to bring over some
of the common utilities most Unix jockeys smply assumeto bethere.

Y ou are going to need a DOS- or Windows-formatted floppy disk for this one. Steve Jenkinss Newbie TiVo
Hacker site offersacomplete archive of useful Unix utilitiesfor the Series 1 TiVo (

http://tivo.stevejenkins.com/downl oads/tbin.tar.gz), incdluding head, tail, rmdir, strace, touch, and, most importantly,
Is. Copy the .tar.gz fileto the floppy. Don't run thisfile through any decompression programs, just copy it over asis.

Now, let'smake adirectory on the TiVo drive into which to put the Unix binaries. Whilewere at it, welll make this
the home of al our program hacks throughout the rest of this book. There are two partitionsthat are good
candidates. /dev/hdX4 or /dev/ihdX7 (these two are effectively the same, one being the backup of the other), and
/dev/hdX9.

Asoneof /dev/ihdX4 and /dev/hdX7 isawaysin degp deep while the other isrunning, thisis probably not the best
place to keep thesefiles and your future hacks. The next time your TiVo software is upgraded, the active partitionis
relegated to a backup partition and will no longer be visibleto your TiVo. Not to mention that the
backup-partition-to-be could very well be wiped clean during a software upgrade. Poof! Any hacking you've doneis
history. So well rule out partitions4 and 7.

Partition 9, /dev/hdX9, on the other hand, is aways visible to your TiVo and therefore appears to be a clear winner.
Thereis, however, one cavest: if you overfill thispartition, TiVo will summarily deleteit and recregte it from scratch.

So, there doesn't appear to be any perfect choice. In my opinion, the lesser of two evilsisto use /dev/hdX9. Yes,
we're taking the chance that we might overfill the partition and lose our work, but for the remainder of this book, this
Is the chance we're going to take. If, for some reason, you find that your hacks are gone, at least you'll know why.
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g Asit gands, thereisno truly "safe" place to keep hacks on your TiVo, but Mike Baker

*  (ak.a "embeem") suggests amoreinvolved method for keeping your hacks persistent. He
suggests creating another partition on your TiVo, convincing your TiVo to boot from that
partition, and then moving on to TiVo's native partitions—all without TiVo redlly knowing
anything about theinitial bootstrap partition. |mplementing these changes can be alittle
tricky, however. If you are interested, you'll find his post on the topic at
http://dt.org/forum/index.php2=msg& th=17.

Assuming you chooseto use /dev/ihdb9, create adirectory to house hacks, utilities, etc., like so:
# nkdir /mt 9/ hack

Insert the floppy disk holding the tivobin.tar.gz fileinto your floppy drive, mount it, and copy thefile over to the
/mnt9/hack directory:

# nmkdir /floppy
# mount /dev/fdO /floppy

# cp /floppy/tivobin.tar.gz /mt9/ hack

While of course you can go ahead and decompress the archive and install the Unix binaries now, let'swait to do so
viathe TiVo Bash shell itsdlf [Hack #34] . Thisway, you'l be using redl paths, rather than fiddling about with
temporary mount points (/mnt9 et a). Thereis no reason why you couldn't do that from here. However, by
postponing it, you have a better shot at figuring out what is going wrong with your Bash prompt if you can't get it to
show up.

GoTo

Youll finish up [Hack #34] in just amoment. First, you need to clean up and shut down your PC [Hack #32] , return
TiVo'sdrivesto where they belong, and get to the Bash prompt [Hack #33] over the serid line.

4 Previous MHaxt b
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Hack 32 Clean Up and Shut Down

After mounting TiVo'sdrivesin your PC and fiddling with configuration files, you need to carefully clean up and shut
down the PC to preserve your changes.

If you've made any changesto TiVo's configuration files, you must carefully unmount the TiVo partitions and shut
down the PC to which your drives are connected, in order to make sure everything's saved asit should be. Do not
just turn off your machine, or you risk leaving changes uncommitted and—worse still—leaving your TiVo patitionsin
an unusable sate.

Unmount the partitions you mounted before, like so:
# cd /
# unmount /mqmt4 /mt7 /mt9

Of course, you should bother to unmount only the partitions you mounted in the first place; if you did not mount

partition 4 a /mnt4 or partition 7 to /mnt7, leave them out of the previous command line.

If you mounted your floppy drive to copy acrossthe Unix utilities [Hack #31] , don't forget to unmount that drive too:
# unount /fl oppy

M Notice that the command is umount (pronounced "yoo-mount™) not unmount (*un-mount™)
as one might expect.

Now, you can issue an exit command to log you out of the Linux shell and return you to the Linux login prompt:
# exit

At this point, it's safe to Control-Alt-Delete your PC, watch it reboot, and, at thefirst sgnitisreturningto life
(beginning to boot up again), turn it off.

GoTo

Now you're ready to reingtal your TiVo'sdrivesback into TiVo [Hack #27]. That done, if your goa has been to get
the Bash shell over seria connection, carry on to connecting to your TiVo with the seria cable [Hack #33].

4 Previous Mext kb
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Hack 33 Connectingto TiVo Serially

iz

With your TiVo offering aBash shell prompt over its serid port, let'stap your computer into that flow of bits.

With Bash-over-seria [Hack #30] enabled, your TiVo isspitting bits over itsserid port into the ether, just waiting for
someone to access its Bash prompt. Y our mission, if you choose to accept it, isto get those bits to your computer.
Go on, you've aready done the hard bits.

On the back of your TiVoisaport labeled "serid,” which isjust about, but not quite, like the RS-232 serid portson
the back of aPC. Theonly red difference is the connector; rather than a standard serial port, TiVo'sresemblesa
headphone jack.

M For some of you, TiVo's serid port might dready bein use, to connect your TiVo unitto a
* cablebox or satellite receiver. Unfortunately, you can't use the port smultaneoudy for both

purposes. Y ou can enable the prompt when you want to get access, and disable it later,

but that can get to be areal hasde. There are other waysin; take agander at [Hack #49].

Fird, let's make sure that you have the right cable to wire your TiVo to your computer. Y ou heed to get ahold of the
serid control cable that shipped with your TiVo; it has astandard RS-232 seria connector on one end and what
looks like a headphone plug on the other (see Figure 3-1). Y ou're aso going to need a null modem adapter (also
shownin Figure 3-1), available at your local computer or eectronics store. Lastly, you may aso need agender
bender to get the end that attachesto your serid port to be femae.

Figure3-1. TiVo serial control cable and a null modem adapter

If you are contemplating connecting your TiVo to your Mac, then you will dso need a serid-to-USB adapter,
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because your Mac does not have any serid ports. | recommend the Keyspan "High Speed" USB Adapter (
http://mww.keyspan.com/products/ust/USA19W/). Moving forward, I'll assume you are using such an adapter and
have the appropriate Macintosh driversingalled.

Now that we have dl the hardware we need, let's plug in and get those bits flowing. Plug the heedphone-like end of
the seria cableinto TiVo's serid port. Connect the null modem adapter to the other end, and connect the other end
of the null modem adapter to the seria port on the back of your PC. If you are connecting to aMac, the null modem
adapter plugsinto your seria-to-USB adapter, which, in turn, plugs into the USB port on your Mac.

And that'sit for hardware.

Totak serialy to your TiVo and, thereby, the Bash shell, you are going to need the help of asmple termina
program. Use your favorite. If you don't have afavorite, there are afew popular choices: Windows has SecureCRT (
http://Amww.vandyke.com) or theinferior, but preingtaled, Hyperterminal; Macs have ZTerm (
http://homepage.mac.com/da verson/zterm/), which runs under both OS 9 and OS X; and Linux has Minicom (
http://packages.debian.org/stabl /comm/minicom.html). Any one of thesewill do just fine.

TiVoisset uptotak at 9,600 baud and 8N1 (that's 8 data bits, 1 stop bit, and no parity bits) with no flow control.
Now well instruct your termina program to attach to the right port on your computer and speak the same language.

SecureCRT for Windows

Launching SecureCRT will usualy present you a Connect menu; if it doesn't, select File from the Connect menu.
Click the Quick Connect toolbar button to bring up a Quick Connect dialog box. Use the same settings asthose the
TiVoisusng (see Figure 3-2): Protocol should be serid, Port isthe COM (that's communications or seria port) to
which you have the seria cable connected, Baud rate is 9,600, Data bitsis 8, Parity isNone, and Stop hitsis 1.
Also, uncheck dl of the Flow Control boxes.

Figure 3-2. SecureCRT for Windows settingsfor talkingto TiVo serially
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Click the Connect button and skip to Section 3.6.4, later in thishack.

ZTerm on Macintosh
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Launch ZTerm on your Mac and select Settings from the Connection menu. In the resultant dialog box, shown in
Figure 3-3, set things the way TiV o expects them: 9,600 Data Rate, 8 Data Bits, no Parity, and 1 Stop Bit. Uncheck
both Flow Control boxesto turn off al hardware flow control.

Figure3-3. ZTerm for Macintosh settingsfor talking to TiVo serially
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Click the OK button and skip to Section 3.6.4 of this hack.

Minicom for Linux

Setting up Minicom is just as Smple as setting up the termind programs for Windows and Macintosh. Asrooat, fire up
Minicom like so:
$ sudo mninicom-s

Y ou'll be prompted for your password, after which you'll be operating asroot so that you'll have permission to
modify and verify the seria port's settings. From the Minicom menu, select Seria Port Setup (see Figure 3-4) and
configure the port to have the same optionsas TiVo's. set Serial Deviceto the /dev/tty deviceinto which the serid
cableisplugged (in my case, /dev/ttySL, seria port 2), Bps/Par/Bitsto 9,600 8N 1, and both Hardware and
Software Flow Control to No.

Figure 3-4. Minicom for Linux settingsfor talkingto TiVo serially
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Sdect Exit and save the settings. Minicom should drop you right into the terminal.

Boot TiVo
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Now, turn on your TiVo (or, if it'saready on, turn it off and back on) and wait through the usudl "please wait afew
more seconds’ message gppearing on your television screen. When TiVo hasfinished booting, you should see ashell
prompt in your termina program on your PC. If you dont, hit the Enter/Return key afew timesto get TiVo's
attention. If al has goneto plan, you'll see:

bash- 2. 02#

When you hit Enter, the cursor should move to the next line, showing another prompt, like so:
bash- 2. 02#
bash-2. 02#
If the line wrapping agppears at dl jumbled—the next prompt is preceded by some amount of whitespace—clear it up

by ingtructing Bash to try adifferent newline strategy:
bash-2. 02# stty echo

Troubleshooting

If things don't go well and you don't see aprompt at al, start backtracking:
1

Areyou sure your termind settings are correct?

Areyour cablesin snugly on both ends? Did you include al the bits and bolbs—the null modem adapter,
seria-to-USB adapter (if on aMac), etc.?

Did you remember to enable the Bash shell over the serid port [Hack #30] ?

Did you add the Bash line (/bin/bash --login < /dev/ttyS3 >& /dev/ttyS3 &) to both rc.sysinit filesif you
have both a partition 4 and partition 7?

A Previous Mext kb
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Hack 34 Installing Unix Binarieson TiVo

s

Continuing wherewe left off alittle earlier [Hack #31], let'singtal| those useful Unix utilities we copied over to TiVo's
hard drive.

So you have aprompt [Hack #33], now what? By default, you don't even have the ability to do an s (list thefilesina
directory). How lameisthat? Not at al, redlly, when you consider that, from TiVo's point of view, dl those
human-usable utilities are superfluous for its purposes—to record televison shows and play them back to you on
demand. But, from ahuman's perspective, it's pretty lame indeed.

Let's check in on those Unix utilities you copied to your TiVo [Hack #31] and get them ingtalled.

With your TiVo up and running, the /dev/hdX9 partition should be mounted asthe /var directory. Thisiseadly
verified, like so:
bash- 2. 02# nount

/ dev/ hda4 on / type ext2 (ro)
/ dev/ hda9 on /var type ext2 (rw)

/proc on /proc type proc (rw

Andthereitis. Partition 9 (/dev/hdaf) is mounted read-write (rw) asthe /var directory. Partition 4 (/dev/hdad) is
mounted read-only (ro) as/. You'll remember it was known as /dev/ihdX4 when mounted in our PC, but to TiVoitis
mounted as the active primary master partition, as expected.

Now all we need to do is make our way back to the hack directory created earlier and unarchivethat tar file, right?
Wédll, yes, the only problem isthat we don't yet have the tar command installed. We do, however, have cpio (read
"copy input/output™) with which we can manipulate thefilejust fine.

Expand the contents of the archive and rename the resultant directory (tivo-bin) to bin (short for "binary™):

bash-2.02# cd /var/ hack
bash-2.02# gzip -d tivobin.tar. gz
bash-2.02# cpio -idu -h tar < tivobin.tar

bash-2.02# nv tivo-bin bin

Asalagt gep, let's make sure that dl the utilities are executable:
bash- 2. 02# chnod 755 bin/*

Now, let'sgive one of the utilitiesawhirl, shal we?
bash-2.02# cd bin
bash-2.02# ./Is

As expected, you should see alist of dl thefilesin the bin directory.

Thelast step isto put these binariesinto your path by setting the PATH variable so that your command-line shell
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knows where to find them. Otherwise, you'll have to specify the path to |s and its kin each time you use one of the
utilities. Trust me, typing /var/hack/birvls each time will get redly old redly fast. And smply typing Iswon't get you
vay far:

bash-2.02# Is
bash: |s: command not found

The PATH environment variable specifieswhich directories the Bash shell should look inwhen you askittoruna
command. Bash just goes down theat list one directory at atime looking for the command you asked for; when it finds
it, it runsit for you. Let'stake aquick look at that PATH varidble asit isnatively:

bash-2. 02# echo $PATH
/ bin:/sbin:/tvbin:/devbin

Those colon-separated words are the names of the directoriesit'll belooking in. Noticeit is not looking anywhere
near your new /var/hack/bin directory. Adding it isapiece of cake. Simply tell Bash to reexport the PATH varigble,
tacking on the location of your bin directory:

bash-2. 02# export PATH=$PATH /var/ hack/ bi n

Taking another peek at the modified PATH, you'll seethe new directorieslisted:
bash-2. 02# echo $PATH
[/ bin:/sbin:/tvbin:/devbin:/var/hack:/var/hack/ bin

Try that Iscommand again; it should work like acharm no matter where you are on the drive.

Unfortunately this change to your path is not permanent. The next time your TiV o reboots, PATH will revert to its
default. What you need to do is change your path's default, accomplished by atering your profile viathe aptly named
profile file The .profile file is read whenever the Bash shell starts up, so it's a perfect place to set some preferences
right off the bat for your shell session. TiVo'shomedirectory isthe / directory, so the .profile file should live there.
Let'sgo ahead and createit.

Now, if you've been reading carefully, you'll remember that the partition mounted at / istill read-only. If we attempt
to change anything at that mount point, TiVo will complain that we are attempting to write to aread-only location and
stop usin our tracks. So, let's remount that directory as read-write:

bash-2.02# cd /

bash-2. 02# nmount -o renmount,rw /

Now we can create that .profile filewithout any problem. Don't forget to remount the / directory as read-only again.
Otherwise, you'l only confuse TiVo a some point:

bash-2.02# echo "export PATH=\ $PATH: / var/ hack/bin" >> /. profile

bash-2. 02# nmount -o renmount,ro /

Note that extrabackdash beforethe $in $PATH. If you don't have that there, Bash will expand the value of PATH
beforeit getswritten to thefile.

Whew! That was dightly painful, but worthit! Y ou now have arudimentary, but usable, Unix account on your TiVo.
Just in case you haven't really meandered around a Unix shell before, Table 3-1 provides aquick summary of afew
of the more common useful commands. For acomprehensive guide to the bash shell, check out O'Rellly’s Learning
the bash Shell (http:/Amww.oreilly.com/catal og/bash?/).

Table 3-1. Unix commands to use when poking around TiVo'sfilesystem
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Bash shdll command

Purpose

Ligt filesether in the current directory or aspecified

Isfair] directory.
Print the current working directory (i.e, tell mewherel
pwd am).
od [dir] Change directories, either to your home directory (/in
TiVo'scase) or the specified directory.
Print the contents of the specified filenameto the
cat [fl ] termina. Output can be redirected to another file (e.g.,
cat filel > file2), concatenating (thus the name) the
contents of thefirst onto the second.
Set the modification date of a specified file to the current
touch [filename] time. Touching anonexistent file creates ablank or

zero-length file.

mv <origina> <renamed>

Rename or move afileor directory from origind to
renamed.

rm <filename> Removethe specifiedfile.
mkdir <directory> Create anew specified directory.
Remove adirectory. Thisworksonly if thedirectory is
rmndir <directory> empty, al its contents having dready been removed
usngrm.
See Also

Learning the bash Shell (http:/Amww.oreilly.com/catal og/bash2/)
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Hack 35 Poking Around

i35

With a Bash prompt and some basic Unix Utilities, let's get alay of theland.

Before we redlly start mucking around, it's best to bring out that inner Boy Scout and whip out amap. Let'sget a
quick tour of thefilesystem.

M No matter how hard you look around, you're not going to bump into your recorded
televison programs as they are not stored in this Unix-able partition. Check out Chapter 6
to figure out how to get to them.

If you go to the top-leve directory onthe TiVo and list dl the directories, you will find a superset of those listed here.
The directories and their contents may vary from TiVo modd to TiVo mode, but these are dmost certainly going to
bethere:

bin

Contains most commonly used Unix programs and commands. bash, cat, cp, cpio, du, grep, gzip, In, mkdir, mount,
mv, rm, rz, Sz, umount, uname, etc. This can be supplemented by bringing additional Unix binaries onboard [Hack
#31], [Hack #34].

dev

Contains specia deviceinterfacesfor the hard disks and serid ports.
etc

Contains configuration filesfor the Linux sdeof TiVo. Flesin this directory specify everything from which programs
should be launched on power-up to the specifics of how the system logger should run.
lib

Holdsthetwo librariesthat al the compiled executable programs running on the TiVo are linked againgt, dlong with
the kernel modules to be loaded as needed.
shin

Contains programs needed by the Linux operating system, including pppd, retart, route, and rsh.
tmp

Containstemporary files.
tvbin

Home of the programs condtituting the brains of TiVo—thingslike myworld, the actua TiVo program, and tivosh, a
TiVo-specific shdl under which the various maintenance scripts dave away in the background.
tvlib

Containsdl the interesting data files used by the programsin tvbin. In tvlib, you'l find subdirectories like font—
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which contains true type fonts for everything on the screen—and data—which hasaligting of dl the actorsand
directorsthe TiVo puts up on the screen in its famousActor s and famousDirectors files
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Hack 36 Moving Stuff toand from Your TiVo

Now that you have aprompt, how do you get more programs onto the TiVo for you to use?

The programsthat are preinstdled on the TiVo are quite limited. There just aren't that many interesting things you can
do with what you aready have onboard, asthereis no text editor, no compiler, or anything e se of note. What we
need isthe ability to move things on and off the box. Enter rz/sz.

Let'srewind ourselvesto the days of modems and bulletin board systems. Before the Internet became all the rave,
ZMODEM, the language of rz/sz, was the way to move the files back and forth between computers. ZMODEM
provides the protection of an envelopeto the dataiin the noisy world of serid communications. Luckily, the good
people a TiVo have dready put rzand sz onthe TiVo for us.

For the following examples, let'swork with getting acopy of less [Hack #37] onto your TiVo, asyou will probably
want it there anyway. Grab less-378-sl.tar.gz (

http://prdownl oads.sourceforge.net/tivoutils/less-378-sl.tar.gz2downl oad) and put the file onto the PC that is
connected to your TiVo [Hack #33].

SecureCRT for Windows

SecureCRT seemsto be made for rz and sz. Everything is automatic and smple. Any time you want to ship afile up,

just typerz:
bash-2.02# rz

SecureCRT will take care of everything for you. It will present adiaog box (see Figure 3-5) from which to select the

filesthat you want to upload. Once you have selected thefiles, hit the Add button, then OK to send them on their
merry way. Y ou have about 40 secondsto sdlect al the files and ship them.

Figure 3-5. The automatic dialog box for rzin SecureCRT

& 1 Send USing ShEodem '
Lok i upload = T '
o B
bazh-2,0Z#
rZ walting
oo
Filee of fpec | A0 Fikes [* 7] =
Fikaes: by gk
Upload fes: az 4500 0k Carcel
Ready

Shipping files back to your PC from the TiVo isaso easy with SecureCRT. Say you want to download
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Jetc/rc.d/rc.sysinit to tinker with offline. Just type:
bash-2.02# sz /etc/rc.d/rc.sysinit

It'1l show up in the download subdirectory under the SecureCRT directory. In my case, that's ¢:\Program
Files\SecureCRT\download.

ZTerm on Macintosh

With ZTerm running, any time you typerz, your TiVo will begin waiting for datato come down theline:
bash-2. 02# rz
rz waiting to receive.*

When it'sready, Smply press 88, or go to File = Send Zmodem..., and adialog will pop up, alowing you to select
the file that you want to move up (see Figure 3-6). Be warned, however: you only have about 30 to 40 secondsto
seect thet file. Find the tarball containing less, and upload it.

Figure 3-6. Choosing thefileto send tothe TiVounder ZTerm

Upan: Lierm

From
bash:
banh— - bin D:Ha-.-'ur.c-n.u.u:-
bash- & Desktop .= ghostscript=7.0i2
bagh- Docurnents S - 10-9-02 pdf
baah-.
bash- |- Incomplete W_ppt
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aah-,
bash—! __ persistent_state __ PineappleDb
Bash-; Pictures Sound Studio
bash- % Public nexbinaries. il
Dotiotl
Extre
Extros
HanSha
batch
aluiz
btk pd
j::glrlter TETT wEt
l= tivo_messenger \
bash-2, B2% pz a
rz weiting to receiue,*
a2 24=20 ak FE0D KT

If you aretrying to grab afile from the TiVo and moveit to your Mac (the reverse direction of what we did
previoudy), just use the sz command:
bash-2.02# sz /etc/rc.d/rc.sysinit

Thiscommand will ship the /etc/rc.d/rc.sysinit fileto your PC. ZTerm will automaticaly receivethefileand put it
whatever location Settings = Receive Folder ... isset to.
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Hack 37 Installing the less Pager on Your TiVo

iz

Do more with less, the best way to page through and find thingswithin atext file.

Therésan old Unix saying: "lessismore." It refersto two paging programs or commands, more and less, used to
scroll through atext filealine or page a atime. While moreis usually more than enough, lessdoes al that more can
and more—most notably, the ability to move and search not just forward, but also backward through afile. Indeed,
lessismore than more (Unix geeksjust love this Suff!).

The Unix utilities package [Hack #34] doesn't have any prepackaged pagers, so | recommend you ingtall less. Grab
yourself acopy of the precompiled verson for TiVo from

http://prdownl oads.sourceforge.net/tivoutil/less-378-sl.tar.gz?download. Don't expand the archive; just transfer it
[Hack #36] asisto the /var/hack directory onyour TiVo and run the following commands to expand the archive,
put lessinto place, and remove the unneeded archive:

bash-2.02# cd /var/ hack

bash-2.02# gzip -d | ess-378-sl.tar.gz

bash-2.02# cd /

bash-2.02# cpio -1 -Htar --make-directories < /var/hack/|ess-378-sl.tar

bash-2.02# rm/var/ hack/| ess-378-sl.tar

Thiswill expand lessinto /var/hack/bin, where we have been putting the rest of the hacks, commands, and
gpplications. At the sametime, it isgoing to place afew needed librariesinto /var/hack/lib. We need to tell TiVo
whereto find theselibrary filesby dteringthe LD_LIBRARY _PATH environment variable; thisisdonein much the
sameway we edited the PATH, by modifying TiVo's .profile file

bash-2. 02# renpbunt -0 renount,rw/
bash-2. 02# echo "export LD _LI BRARY_PATH=\ $LD LI BRARY_PATH: /var/ hack/lib" >> /.profile

bash-2. 02# renpunt -o remount,ro /

Thiswill help you out the next time you reboot your TiVo, but if you want it to take effect now, smply reexport
LD_LIBRARY_PATH onthe command line, like so:
bash- 2. 02# export LD_LI BRARY_PATH=$LD LI BRARY_PATH: / var/ hack/ bi n

Giveit awhirl by taking apeek at the rc.sysinit file
bash-2.02# less /etc/rc.d/rc.sysinit

To scroll forward apage at atime, hit the spacebar; hit the B key to scroll backward. Y ou can aso go forward and
backward aline at atime using the down and up arrows, respectively.
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Hack 38 Text Editing with vi on Your TiVo

Nothing saystext editing like vi, the default Unix editor.

When you think of text editing, you probably think Microsoft Word, Word Perfect, AppleWorks, BBEdit, Notepad,
or thelike. I'm afraid you won't find any of these on your TiVo. Infact, about al you have at your disposa isthe
echo command we used to tack commands onto the end of TiVo's rc.sysinit. While you can use echo to add new
linesto the beginning or the end of afile, thiscommand gets frustrating quickly when you want to add linesin the
middle of afile, and it becomes nearly impossibleif you want to ater aparticular line,

For Unix geeks, nothing saystext editing like vi or Emacs [Hack #39], but well get thet running in just amoment. A
mainstay of just about any Unix system, the vi editor issmal, lightweight, and packed with geek-worthy power and
functiondlity.

Installing elvis
Drew Streib has ported aversion of evis, asmplevi clone, to the Series 1 TiVo architecture. Grab acopy a

ftp://ftp.at.org/publtivo/dtype/dvis-1.4 Tivo-1.tar.gz and expand it on your PC. Inthe archive youll find an elvis
binary file. Copy the evisbinary over to your TiVo [Hack #36] and drop it into the /var/hack/bin directory.

Make the program executable using the chmod command, like so:
bash- 2. 02# chnod 755 /var/hack/bin/elvis

Running elvis

OnaTiVo, chancesarethat eviswon't "just work" at thispoint, but giveit ashot:
bash-2.02# elvis
Unr ecogni zed TERM t ype

If you get an "Unrecognized TERM type" error, your TiVoisnot yet set up to properly interact with your termina
program beyond basic input/output. Thisis usualy the case and can befixed pretty easily. Ingdethe

elvis-1.4 Tivo-1.tar.gz archive, thereisaterminfo.tar file. Movethe terminfo.tar filefromthearchiveyou
downloaded over to your TiVo and plop it in /var/hack. Next, make a terminfo directory and use cpio to unpack it
and put it into place;

bash-2.02# nkdir /var/hack/term nfo

bash-2. 02# cd /var/ hack

bash-2.02# cpio -i -Htar --make-directories < termnfo.tar

Thiswill supply TiVowith dl the information necessary for it to display full-screen termind programs. We just need
to tel TiVo whereto find the termina information files. The easy way isto just set the TERMINFO environment
variableto the /var/hack/terminfo directory:

bash- 2. 02# export TERM NFO=/var/ hack/term nfo

With the TERMINFO set, we should be able to use dvis by invoking it on the command line. In fact, you can giveit
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awhirl by editing your /.profile file to include the TERMINFO information:

bash-2. 02# mount -o renmount,rw /
bash-2.02# elvis /.profile

bash-2. 02# nount -o remount,ro /

See Also

Learning the vi Editor (http:/mww.oreilly.com/catdog/vi6/)
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Hack 39 Text Editing with Emacson Your TiVo

Nothing saystext editing like Emacs, the other default Unix editor.

Ask anybody in any Linux forum which editor is better, vi or Emacs, and you're bound to start abrawl. People love
vi duetoitssmplicity, while Emacs people complain that using vi istoo limiting. vi people complain that Emecsis
bloated; Emacs people complain that vi is nonintuitive.

Let'sfan the flames of this particularly geeky rdigiouswar by bringing TiVo usersinto the debate, shdl we?

The verson of Emacsfor TiVoisactualy caled JASSPA's MicroEmacs, fredy downloadable from
http://mww.jasspa.com/down0212.html . The full verson of Emacswith dl itsELisp filesisgoing to be alittletoo
much for your TiVo. Think of MicroEmacs asaversion of Emacsthat is packaged to be smal enough to fit on one

floppy.

For the TiVo, Greg Sadaway compiled nanoemacs, the smallest MicroEmacs you can get for the TiVo, and made it
avallableat http://dt.org/forum/index.php?=getfile&id=44. Grab yourself acopy, moveit over to your TiVo [Hack
#36], and drop it into the /var/hack/bin directory.

| usudly find it helpful to rename the program from nec-gtatic to nec or just plain emacs.
bash-2.02# nv /var/hack/ bi n/ nec-static /var/hack/ bin/enmacs

Also, don't forget to make the program executable, like so:
bash-2. 02# chnod 755 /var/ hack/ bi n/ nec

Chances are that emacs, just like evis, won't "just work™ &t this point (unlessyou have elvis [Hack #38] ingtaled),
but giveit ashot:

bash-2. 02# enacs

Unr ecogni zed TERM type

If you seethis error message, you will have to snag yoursdlf acopy of evis [Hack #38], pull out the terminfo.tar
from the Series I'sarchive, and ingdl it into /var/hack/terminfo:

bash-2. 02# nkdir /var/hack/term nfo
bash-2. 02# cd /var/ hack

bash-2.02# cpio -1 -Htar --make-directories < termnfo.tar

Don't forget to aso set the TERMINFO environment variable. Why not a so make the change permanent by adding
it to your /.profile file?

bash- 2. 02# export TERM NFO=/var/hack/term nfo
bash-2. 02# nount -0 remount,rw /
bash-2. 02# emacs /.profile

bash-2. 02# nmount -o rempunt,ro /
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Hack 40 Displaying Imageson Your TV

Hijack your televison screen for digplaying your own still images.

Ever conddered using your TiVo to digplay some of your own images? Maybe you can coerceit to become your
own persona dideshow viewer asyou feed it JPEGs of your last family vacation? Thanks to some clever hackers,
you can.

g Of course TiVo Series 2 users have amuch easier time of it thanksto the Home Media
Option [Hack #63] which alows you to share on your persona computer with TiVo for
your viewing pleasure.

When your TiVo records atelevision show, it creastes an MPEG file onits hard drive. MPEG isthe Moving Picture
Experts Group'sfile format for motion video; it makes use of excessive computing to squeeze every single bit of
redundant data out of the video, making the smallest, yet highest quality, recording it can make. Mounted on TiVo's
motherboard isan IBM MPEG CS22 Decoder. This hardware converts the MPEG-encoded video that the TiVo
recordsto what is displayed on the TV screen.

Thischip'singruction set dso includes the ability to overlay the MPEG stream (read: televison programming) with
graphics and text. Thisis how the status bar is displayed on the screen during recorded video playback and when the
TV guidefloats over livetdevison shows.

If you convince TiVo to send the decoder the appropriate commands, you can place whatever you wish on your
television screen.

TiVo accepts only 720x480 indexed color PNG image files. Converting your images to thisformat requires the use
of an gpplication the likes of Photoshop (my favorite), the Gimp, or just about any other modern graphics editor.

M The Gimp (http:/AMww.gimp.org) is afull-featured, open source, and free dternative to
typically expensive graphics packages like Photoshop. While traditiondly geared toward
the Unix operating system, the Gimp isaso available for Windows and Mac OS X.

In the graphics editor of your choice, open the image you want to put on your television screen. For thisexample, Il
use the cover of thisbook, asshownin Figure 3-7.

Figure 3-7. The TiVo Hacks cover at the wrong resolution and sporting too many colorsfor TiVo's
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We have afew problems: the picture is 427x643 (the wrong resolution), and it'sin RGB color—24-bit (or 32 if there
isan aphachannd) rather than indexed color. But these problems are nothing alittle image-editing magic can't fix.

Firg of al, shrink the image down, but keep the aspect ratio fixed so0 it doesn't become distorted. If your imageis
taller than it iswide, set the height to something like 400; if it iswider thanitistal, set itswidth to 640. I'm not setting
it to the maximum alowed size, to give it anice matted border. Also, sometelevisons hide afew pixelson the edges,
and | don't want anything chopped off my cover.

| know what you're thinking: our imageis now smaller than 720x480; that can't beright. True, true. Let's expand the
canvasto betheright sze. Thiswill make our graphic be 720x480 pixels, but it will leave our carefully szed and
colored image whatever size we decided upon, nicely centered. So, resize the canvas, add awhite background, and
we have our cover as shown in Figure 3-8, ready for primetime.

Figure 3-8. The TiVo Hacks cover, scaled down and placed in an image with theright dimensions
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Now, change the image type from RGB to indexed and save it asaPNG file. Movethat file over to your TiVo [Hack
#36] and put it somewhere appropriate. | kegp my picturesin a /var/hack/pictures directory.

E Take care not to cram your /var partition too full with lots of images, or you just may
trigger TiVo'singinct to clear out thisdirectory entirely.

The software for displaying your new imageisdready onthe TiVo, S0 just type (replacing tivo_hacks.png with the
name of the picture you wish to display):
bash- 2. 02# osdwiter /var/hack/pictures/tivo_hacks. png

The image should come right up on your television screen. To clear it away, just press any button onyour TiVo
remote control.

Y ou have another option to get images up on the screen. Use the JPEGwriter (
http:/Avww.allaboutjake.convitivoljpegwriter.html) by Jake Bordens. Usage might be alittle smpler, abeit alittleless
gable. Just download the archive and stick the jpegwriter in /var/hack/bin. On the command line, passit a JPEG,
likeso:

bash-2. 02# jpegwiter /var/hack/pictures/tivo_hacks.jpg

The JPEG should come right up on your televison screen.

Pre-TiVo OS 3.0 Series 1 users, on the other hand, have alittle bit of aharder time. You al (hopefully, there are
very few of you) will need Mike Hill's asdmngr, found at http://tivo.samba.org/downl oad/belboz/osdmngr-1.7.tar.gz.
Hill's program expectsimagesin the TARGA (TGA) fileformat and will convert and output imagesthat arein thefile
format your antiquated osdwriter expects. The osdwriter in Pre-OS 3.0 machines will present thisfile directly to the
CS22 Decoder chip without ever processing it, so the osdmngr does al the processing for it.
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Hack 41 Putting Text on the Screen

i

Ever wanted to add your own Closed Captioning to atelevision show? Here isyour chance.

Have you ever wanted to mute your television show and put words in the mouth of the actor or actress? Maybe you
just want to trandate the dia og into another language. Or, more maicioudy, have you ever wanted to insert your own
sublimina messagesinto atelevison show? If so, then | have alutility for you.

One possible way to do thisisto create an image and use osdwriter [Hack #41], but what a pain that would be.
Imagine creating an image in Photoshop, copying it over to TiVo [Hack #36], and then invoking osdwriter every
single time you want to put anew line of text on the screen. Ouch!

Enter Christopher Wingert's newtext2osd (http://www.geocities.com/wyngnut2k/newtext2osd-1.4.tar.gz). Thisisa
simple command-line program that takes any arbitrary text as an argument and plopsit right on your TV screen.

Download the newtext2osd archive, unzip it, and you should find asingle binary caled newtext2osd. Transfer it
[Hack #36] to your TiVo's /var/hack/bin directory, and make it executable using the chmod command:
bash- 2. 02# chnod 755 /var/ hack/ bi n/ newt ext 2osd

Using newtext2osd isredly easy. To display a"hello, TiVo hacker" at position (10, 10) on the screen for 10
seconds, you'd type:
bash-2. 02# newt ext2osd -s 10 -x 10 -y 10 -t "hello, Ti Vo hacker"

Figure 3-9 showsthe result.

Figure 3-9. Text sent to the television screen using newtext2osd

hello. TiVo hacker

The screen, in newtext2osd dimensions, is about 40x25. If your text smply won' fit, newtext2osd will Smply
complain. Y ou can even specify the text color and background color using the -f and -b arguments, respectively. The
color rangeisfrom 0-255, and you can check out the best colorsin Table 3-2. This program aso understands
particular words as colors when passed using the --fg (foreground color) and --bg (background color) arguments.
The following are recognized color names: transparentl, trangparent2, transparent3, grey, whitel, white2, white3,
redl, green, red2, orange, turquoise, red3, yelow, blackl, and black2. Play around and find a combination you like.
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Table 3-2. Some of the best color values that you can pass to newtext2osd

Color value Color
0 Clear

1 Light grey
4 White
5 Black

6 Blue

7 Green
9 Ydlow
11 Red

29 Orange
34 Rink

Of course, text can overlay livetelevison or recorded programming. And that's just thetip of theiceberg. You can

aso have the program watch afile or wait until the program iskilled before it wipes avay the text.
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Hack 42 Capturing Closed Captioning

iz

TiVo has accessto Closed Captioning for the programsiit records. Pipe Closed Captioning to your screen even if
your TV doesn't have CC support, or capture a transcript of the show you're watching for your reference.

Televison comes over theair or through the cable at 30 frames a second. The time between framesis caled the
Vertica Blanking Interva and is often stuffed by broadcasters with awhole mess of data. That's how that nifty VCR
of yours can et its clock without your ever having to fiddle with the confusing interface for doing so manualy. Its
how the TiV omatic works—you know, the ability to record atelevision show from its commercia by pressing the &
button on your TiV o remote control ? (Well, if you watch the commercids, that is.)) Closed Captioning deta—afairly
decent transcript of dl that's said in the show—also comes to your television set viathe Vertica Blanking Interval.

TiVo doesreceive, record, and sometimes process that extrainformation, so you can too. Y ou'll need Mike Baker's
tivovbi (http:/tivo.samba.org/downl oad/mbnvtivovbi-1.03.zip), an application for decoding, capturing, and
displaying Closed Captioning received by aTiVo unit.

Download the tivovbi-1.03.zip file, unzip it on your PC, transfer [Hack #36] it to your TiVo's /var/hack/bin
directory, and make it executable usng the chmod command:
bash-2.02# chmod 755 /var/ hack/ bin/tivovbi

Almost anything recorded during primetime televison from amgjor network isbound to have Closed Captioning. Let
it loose on ateevison show that you know has Closed Captioning by typing:
bash-2.02# tivovbi -xtc

If it all worked, you'll see something like this come flowing out onto your PC:

% CHANNEL CALLSI G\
% CURRENT RATING TV-PG
% CHANNEL NETWORK: NBC

% CURRENT Al R DATE: 15 31 31:63: 00 TAPE

If you don't seethis output, try watching adifferent show to distinguish between it not working and the show just not
having Closed Captioning. If indeed it isn't working, you are probably running TiVo OS 3.x or higher. Unfortunatdly,
tivovbi won't work right out of the box, so we are going to have to strong-armit.

We're going to need to load akerne module. A kernd moduleisaway of extending the way an operating system
works, without having to reload and reboot the entire system. The main problem hereisthat tivovbi waswritten for
an older verson of the TiVo OS. By loading thismodule up, it can get it to hook into the operating system again. If
you are running on astandaone TiVo, grab yoursdf acopy of http://tivo.samba.org/downlocad/mbm/bin/tvbi.o. Those
of you on DirectTiVo's might want http://tivo.samba.org/downl oad/mbmvbin/tvbi-dtv.o. Make yoursaf anew
directory on your TiVo cdled /var/hack/modul es and stick the appropriate file in there.

Modules can be inserted into the kernd through asmpletool called insmod (or "install modul€"). insmod takesa
kernel from the filesystem and loadsit into the running kerndl. Modules that are not being used can then be removed
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from the kernel through the rmmod tool, thereby aso removing the functiondity they bring. We're going to use
insmod to load up the tvbi.o or tvbi-dtv.o modules

bash-2.02# insnod -f /var/hack/ modul es/tvbi.o

/ var/ hack/ modul es/tvbi.o: init_nodul e: Device or resource busy

Just ignorethe error. Y ou've now extended the TiVo OSto alow tivovbi to accessthe VBI information again.

Try another show with Closed Captioning and rerun tivovbi
bash-2.02# tivovbi -xtc

Now you should get the output listed previoudy. Closed Captioning should be flowing into your termind in timewith
the show diaog playing onyour TV <.

Keeping a Transcript

Y ou can actually capture the Closed Captioning and save it to afile, creating yourself anice transcript of the show
you just watched. Smply redirect the output to afileinstead of to the screen. For lack of something more crestive,
namethefile closed-captioning.txt, like so:

bash-2.02# tivovbi -xtc > cl osed-captioning.txt

When your program is done, copy the resulting closed-captioning.txt file over to your PC [Hack #36] and print it
out for later perusal, emall it to afriend, fileit for later reference, and so forth. Instead of redirecting to alocd fileand
then sending it over to your PC, you could aso mount adirectory on your PC [Hack #56] and start writing to files
over the network.

k Y ou can capture the Closed Captioning at higher speed by hitting the @ button on your
remote control. Closed Captioning will stop working if you try to go any faster than
pressing the @ button just once.

Showing Closed Captioning on Your Television

Evenif your tevison st itself doesn't support Closed Captioning, you can pipeit there from TiVo using tivovbi :
bash-2.02# tivovbi -oc

Never miss another word of that British East Enders show.
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Hack 43 Caller ID on Your TV

M3

Only achosen few are alowed to interrupt your favorite television show, TiVo or no. Find out who's calling without
averting your eyesfrom the tube.

The hero and the heroine are about to kiss. The identity of the spy is mere seconds from being reveded. Thefate of a
magjor character on the show hangsin the balance. And the blasted phone rings. Y ou could pause the program, but
thisisasemind moment in televison history. Y ou could ignore the phone, but you are expecting acall about that job
you were after. What to do?

If you have cdler ID from your phone company and aDirecTiVo (combination DirecTV satellite and TiVo system),
then you have just the combination you need to determine whether or not to reach for that phone.

k I'm afraid thishack isn't going to magicaly giveyou caler ID if you haven't requested and
* paidyour phone company for it. Were assuming you've caler 1D on the phonelineinto
which your DirecTiVo unit is plugged.

Greg Gardner's el seed (http:/Aww.bah.org/~greg/tivo/) displays caller ID information—recognized by your
DirecTiVo through its connection to the phone line—and putsit up on your television screen for you to see. Figure
3-10 shows elseed inaction.

Figure 3-10. Caller ID on an incoming call, captured by elseed on TiVo and displayed on atelevision
Screen



http://www.bah.org/~greg/tivo/
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Download the archive, extract the elseed binary, copy it [Hack #36] to /var/hack/bin onyour DirecTiVo, and st it
asexecutable:
bash- 2. 02# chmod 755 /var/ hack/ bi n/ el seed

Giveit awhirl by invoking it on the command line by hand:
bash-2. 02# el seed -e

Thiswill wait until the first phone cal with caler ID comesin, pop the number up on thetelevision, and then exit. So,
pick up that cell phone, did the line to which your DirecTiVo is hooked, and watch for your number to appear on the
televison screen.

Assuming that worked as expected, set up elseed to run automatically whenever your DirecTiVo boots. Transfer the
elseed forever.sh script from the elseed archive on your PC over to /var/hack/bin, and usethevi [Hack #39] to
gppend thefollowing linesto your /etc/rc.d/rc.sysinit file

sl eep 200

[ var/ hack/ bi n/ el seed_forever.sh &

Or, use the echo command, like so:

bash-2.02# remount -o remount,rw/
bash-2. 02# echo "sleep 20; /var/hack/bin/el seed_forever.sh & >> /.profile

bash-2. 02# renpunt -o remount,ro /

However you choose to edit /.profile, remount the / partition read-write, then read-only again when you arefinished,
as shown in the preceding command.

Now thisworks just fine, displaying the telephone number and available caller information with each incoming call,
but what if you want to override the information that comes from the phone company? What if, instead of her actua
name, acal from your significant other could show up as"Teddy Bear" or whatever cute nickname you use? What if
the phone company has nothing useful on record associated with your best friend's number?

elseed isconfigurable viaan elseed.conf file. containing lineslikethese:

6175555555 A BOGUS NUMBER
5105555432 Teddy Bear

7075551234 Mom

Each of these lines associates a particular phone number—it must be a 10-digit number—with aname or bit of
arbitrary text to display.

Make yoursdlf a /var/hack/etc directory in which to save the el seed.conf configurationfile
bash-2. 02# nkdir /var/hack/etc

To have elseed pay attention to the configuration file, it hasto be invoked dightly differently. Reedit your rc.sysinit
file, changing theline

/var/ hack/ bi n/ el seed_forever.sh &

to:
/var/ hack/ bi n/ el seed_forever.sh -c /var/hack/etc/el seed. conf

Turnyour TiVo off and back on again for TiVo to launch elseed automaticdly, or start it by hand (if it's not already
running) by typing the following invocation on the command line:
bash- 2. 02# el seed_forever.sh -c /var/hack/etc/el seed. conf &
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Hack 44 Running the Same Thing Over and Over ...
HACGK
#44
Use cron, the Unix scheduling service, to run ahack at particular times of the day, week, month, or year.

If sending TiVo email [Hack #57] isn't enough to remind you to walk your dog, or if you just want to run the same
hack a regular intervals, then cron, the Unix scheduling service, isdl you need.

Grab yourself acopy of cron (ftp:/ftp.dtype.org/pub/tivo/dtype/cron-3.0pl1 TiVo-2.tar.gz), which M. Drew Streib
has compiled.

Set up adirectory structure to house the cron binary and sample crontab file—the actud list of scheduled events:

bash-2. 02# nkdir /var/hack/etc
bash-2. 02# nkdir /var/hack/etc/cron.d

bash-2. 02# nkdi r/var/ hack/cron

Move both files over to your TiVo [Hack #36], dropping cron into /var/hack/bin and crontab into /var/hack/etc.
Make cron executable:
bash- 2. 02# chnod 755 /var/hack/ bin/cron

Now you can just sart cron and haveit run in the background:
bash-2. 02# cron &

To actualy schedule events, you are going to need to edit the crontab filedirectly. The syntax for thisfileisalittle
esoteric, so bear with me. Open up that file using your preferred text editor Section 3.11, and you'll seeasampleline
for your reference:

# mh dom non dow command

*/10 * * * * date >> /var/hack/cron.test.out

Thefirg fiveitemson that line control the frequency of the command. These columns are the minute, the hour, the
day of the month, the month, and the day of the week. Y ou can specify each with numbers, put in a* wildcard to
have the event occur at dl thoseintervas (e.g., every minute, every hour, every day, etc.), or divideit using the/ sign
to haveit run every nth of those intervas. Deciphering the previousline, cron is scheduled to run the command—in
this case, output the date to afile, /var/hack/cron.test.out—once every 10 minutes at every hour of every day of
every month, regardless of the day of the week.

Back to our patient pooch. Let's say we want to send areminder to your TV screen using newtext2osd [Hack #41]
a 6 p.m. every weekday (just when you'd be inclined to forget and watch the evening news) and a 1 p.m. on
weekend days. No problem, just add the following linesto /var/etc/crontab:

018 * * 1-5 newt ext 2osd -s 10 -x 10 -y 10 -t "wal k the dog"

013 * * 0,6 new ext 2osd -s 10 -x 10 -y 10 -t "wal k the dog"

Thefirg linetdls TiVo's cron to remind you at 6 p.m. (that's hour 18, military time) on weekdays (1-5, Sunday being
day 0). The second line does the same for Sunday and Saturday (days 0 and 6) at 1 p.m. (hour 13).


ftp://ftp.dtype.org/pub/tivo/dtype/cron-3.0pl1_TiVo-2.tar.gz
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Proof pogtive that Unix can indeed save the integrity of your carpets!

Hacking the Hack

Of course, you can use cron to schedule any of the command-line hacksin thisbook. Have it generate anew list of
your favorite actors [Hack #91] every day to download and use on your web site. Have it clear unnecessary debug
filesfrom particular directoriesweekly so that your partitions [Hack #29] don't get too full. Give anything you find
yoursdlf doing on the command line on aregular basisto cron to handlefor you; it never forgets.
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Hack 45 Save M ultiple Showsat a Timeto Your VCR

s

Dumping multiple showsin succession to your VCR isimpossible with the default TiVo interface, but thisisnothing a
little hacking can't get around.

Ever want to save more than one television show from your TiVo to your VCR?Y ou have to save one, wander off
for the length of the show, come back, savethenext . . . lather, rinse, repeat. All you really want to do is set your
VCR to record for 8 hours—the length of aVHS tape at EP quality—tell your TiVo to play those 8 one-hour shows
in succession, and leavethe TiVo and VCR done. With the default TiVo interface, you just can't do that.

But using alittle hacking in the form of a batch save script, you can.

The program to make this happen has gone through many hands to reach its current state. The code was origindly
Mike Baker's (of TiVoVBI fame [Hack #42]), but it has since been taken over by adeveloper known as SuperZap.
In essence, the script creates anew program that pointsto al the programs you want to queue up. When one
program in the queue ends, it points to the next, and the next, and so on, and TiVo's never thewiser.

Grab yoursdf acopy of batchsaveszl.zp (http://www.dea database.com/forum/attachment.php?s=& postid=90390)
and unzip it on your PC. Ingde, you'l find afile named BatchSaveszl.tcl; renameit to batch.tcl for short and copy
it over [Hack #36] to the /var/hack/bin directory on your TiVo. Makeit executable:

bash- 2. 02# chnod 755 /var/ hack/ bi n/ batch.tcl

Because the authors of the script don't redlly have things set up on their TiVosin quite the same way as us, well have
to make one quick change to get this hack working.

If you take alook at the batch.tcl file, you'll noticethat in afew placesitistrying to cal aprogram caled text2osd
from the /var/hack directory. That's an older version of newtext2osd we encountered while putting text on the
screen [Hack #41] alittle earlier in this chapter. To make this hack work, you have two choices: ether edit the script,
changing al instances of /var/hack/text2osd to /var/hack/bin/newtext2osd, or create asymlink (symbolic link),
effectively making text2osd into newtext2osd, likethis:

bash-2.02# | n -sf /var/hack/bin/ newt ext2osd /var/hack/text2osd

Either way will work just fine.

Now for some juggling. The script needs to run from the command prompt, but it also requires you to use your
remote control; so, you'll have to drive with one hand and point-and-click with the other. Navigate to the Now
Playing menu using your TiVo remote control, and then run the script at the Bash prompt:

bash-2. 02# batch. tcl

From the Now Playing list, select (highlight it and press the Select button) the program you want to savefirst,
bringing up its description. Press the 9 button on the remote, and your command-line session should say something
likethis


http://www.dealdatabase.com/forum/attachment.php?s=&amp;postid=90390
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addi ng 1694436/ -1

Y our television screen will show something akinto Figure 3-11. The script isremembering the stream IDsfor dl the
programs that you want to record, so it can creste ametastream alittle |ater.

Figure 3-11. Thebatch.tcl script, confirming a program has been added to the pending batch stream

batchsave: addina 16944367-1

@ Good Eats

Tornatoes™ {2002) Tomato sandwich: tomato savce: ciose fook at
semated knives.

Thsis: meconding wil be sved ool a1 leueet Tom 5/27 6:30
Play

Save untl...

Delete now

Save to VCR

Don't do anything

Perform these same steps for al the television shows you want to queue up. Once you're done, press the 7 button on
your remote. Y ou'll see a confirmation that the various streams associated with the shows you've selected are being

merged:

mergi ng: 1694436/ -1 1692481/-1

Your TV screen should now look something like Figure 3-12. Pressthe 1 button on the remote to |eave the script.

Figure 3-12. Themerge.tcl script, confirming that it has combined all the selected programsinto one

batchsave: meraina 1694436/-1 1692481/-1

@) Good Eats

“strawberry Sky” (2002) Making the most of strawberry season.

Msis mcoadogg will be svend il 1 it T 52T B0 pme
P‘| ay b S 575 500 pn 51 FDOD
d 2/ 0 30

Save until... o
Delete now

Save to VCR

Don't do anything

Navigate to your Now Playing list again, and you'll see anew program called multipart (see Figure 3-13). Pop
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your VCR tapein, sdect the program and Save to VCR, and go have yourself anice nap before moving on to the

next chapter.

@ While using the multipart feature to play multiple showsin sequenceistempting, it may not
work as expected. Whileit may bejust fine, S0 long as you're not touching anything, the
ingtant you try fast forwarding or rewinding you run the risk of your TiV o rebooting itself.

Figure 3-13. The batch.tcl-created multipart program, consisting

Now.Playing List

multipart

Good Eats : Tomatoes
Good Eats : Strawbermy Sky

Tras meoonding will be s et 2 bt Tow 5,27 10:16 pm
M ay + .| S 5/75 %15 pn
Save until...

Delete now
Save to VCR

Don't do anmything

of two shows
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Hack 46 Playing MP3son your TiVo

The Series 2 and Home Media Option alow you to play MP3s on your TiVo. Why not play them on the Series 1 as
wdl|?

Why not take advantage of that shiny box under your television to play some music when your TV-addled eyes need
arest? That's exactly what some TiV o hackers did long before the Home Media Option [Hack #63] came out for
the Series 2.

k The Series 1 was not designed for playing MP3s. Its 50 MHz processor isgoing to be
serioudy strained when you execute this hack. While nothing horrible is going to happen,
don't expect to get concert quaity sound from your televison.

Mike Baker has made abinary of madplay available at http://tivo.samba.org/downlcad/mbm/bin/madplay . madplay
asmdl and smple Unix utility for decoding MP3swithout using floating-point arithmetic, whichisagood thing
considering the TiVo's processor can't crunch floating-point math anyway.

Upload [Hack #36] the madplay binary to your TiVo's /var/hack/bin directory. While you're at it, upload an MP3
file of your choosing, dropping it into /var/tmp. Don't forget to make the program executable:
bash-2. 02# chnod 755 /var/ hack/ bi n/ madpl ay

Try it out againg that MP3file, like so:
bash- 2. 02# madpl ay /var/tnp/ nusic. np3

Musictotheears You'll probably notice the sound stuttering and the fedling that TiVo is struggling to keep up. It
probably is, poor thing. I've had the best luck with MP3s that |'ve encoded in constant bit rate at a 32kHz sampling
rete.

@ Using madplay will leave your TiVo in a state where the menus and remote control buttons
do not make any sound. Other than that, everything should work just fine. If you can't live
without your sound effects, reboot your box when you're finished listening to MP3s.

Don't expect to keep your entire music library on your TiVo—not even closein my case. In fact, be careful with the
gpacein the /var partition [Hack #29], as TiVo may suddenly decideto clean it up for you. Of course, you could
aways NFS mount adirectory [Hack #56] and stream aMP3 to your TiVo to play.
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http://tivo.samba.org/download/mbm/bin/madplay

This document is created with the unregistered version of CHM2PDF Pilot



This document is created with the unregistered version of CHM2PDF Pilot

4 Previous Mext

Chapter 4. BringthelInternet toTiVo

Section 4.1. Hacks#47-62

Hack 47.

Running PPP over TiVo's Seria Port

Hack 48.

Accept a PPP Connection from TiVo on Your PC

Hack 49.

Getting Your TiVo Series 1 Online

Hack 50.

Getting Your TiVo Series2 Online

Hack 51.

Figuring Out Your TiVo'sIP Address

Hack 52.

Getting Telnet to Y our Ethernet-Enabled TiVo

Hack 53.

Fetching Filesfrom the Web

Hack 54.

wget Thingsfrom the Web

Hack 54.

Setting Up an FTP server

Hack 56.

Using the Same Filesystem

Hack 57.

Reading Email on Your TiVo

Hack 58.

Using the TiVo Control Station

Hack 59.

Turning Your TV into aVirtud Window

Hack 60.

Streaming Internet Audio Broadcaststo TiVo

Hack 61.

Watching Y our Emall

Hack 62.

Lisento Your Emall
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4.1 Hacks #47-62

While playing with the Bash prompt [Hack #30] onyour TiVoisanice adventure, it'squite limited in terms of redl
functiondity. In the age of the networking, what we reglly want isal our devices linked together on the network. We
want remote access, not just from a serially connected PC, but from anywhere on the Internet. We want our devices
to jack into and talk to one another. And our TiV o should be no less than afirgt-class citizen.

Your TiVo should be part of your home network. Y our desktop computer should be talking to and making requests
of your TiVo. Y our office computer, acouple of miles down the road, should be doing the same. Even on the go,
your lgptop—sitting at a WiFi access point in an airport halfway across the world—should be ableto call up your
TiVo.

Bringing the Internet al the way to your TiVoisnot asdifficult asit sounds. In fact, if you have a Series 2 Standdone
TiVo, it'sas ample as plugging a USB-Ethernet adapter. Things are alittle more complex if you have a Series 1, but
therésagain in hackability.
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Hack 47 Running PPP over TiVo's Serial Port

iz

Make a PPP connection over that seria cable plugged into your TiVo [Hack #33], and make your daily cal over the
Internet.

In this age of broadband cable and DSL connections, it may well have been awhile since you heard the squawks of
amodem. Cast your mind back a bit—circa 1994 through 1999 should about do it—and try recal how it al
worked. Y our computer was connected via seria cable to amodem, which was, in turn, connected to your phone
line. To get online, your computer instructed your modem to dia your Internet Service Provider (ISP). The call was
answered by amodem at the other end. After afew seconds of whistling and screaming at one-another, a connection
was established between your computer and your | SP and, by association, the Internet. Primitive, but effective.

The language spoken between your computer and the | SPs was the Point-to-Point Protocol (PPP).

PPPisaso used by your TiVo to makeitsdaily cal over itsinterna modem to TiVo, Inc. to download programming
information, software updates, and other assorted bits. Surely your TiVo (acomputer) can be coerced into making a
PPP call to somewhere other than TiVo, Inc? Indeed it can—sort of. While getting TiVo's modem to make its daily
cdl to another modem would be anest trick, it's not particularly useful, isit? What were actudly after isusing a
gpare PC as an intermediary for fulfilling your TiVo's needs over the Internet viayour broadband connection and
taking the phone cal out of the equation.

Thankfully, TiVo has built-in functiondity for making a serid PPP connection to another computer. Plugthe TiVo
seria control cableinto its serid port. WEIl get to the other side of the equation (your PC) [Hack #48] injust a
moment.

Navigate TiVo's menu system to Messages & Setup = Recorder & Phone Setup = Phone Connection =
Change Dialing Options under TiVo OS 3.x. Under OS 4.x, that's TiVo Messages & Setup == Settings =—
Phone & Network Setup. Set your Did Prefix to ,#296 using the numeric buttons on your TiV o remote control. Use
the Enter button for # ("pound" or "hash") and the ® button for , (comma).

M Your TiVo unit, version of the TiVo operating system, or remote control may use different
buttons for specia characters. Consult the onscreen instructions for the appropriate buttons
to press.

A did prefix of ,#296 ingtructs TiVo to establish a PPP connection at a speed of 9,600 baud over its seria port each
timeit makesitsdaily cal. (No 9,600 baud isn't exactly speedy.) Table 4-1 providesalist of did prefixesand their
associated baud rates. It behooves you to try the dowest speed first and work your way up as you get this hack
working with your PC.
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Table4-1. TiVo diding prefixes and associated PPP connection baud rates

TiVodialing prefix PPP baud rate

#2906 9,600

#238 38,400

H257 57,600

H211 115,200
GoTo

Y ouwon't get very far without configuring your PC [Hack #48] to accept the PPP connection from your TiVo.
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Hack 48 Accept a PPP Connection from TiVoon Your PC

Just getting the TiVo to run PPP over its serid port is not quite enough—you need your PC to accept the call and
routeit to the Internet.

PPP requires two computers for the communication to work, hence the Point-to-Point moniker. We've already set
TiVo up [Hack #47] astheinitiating end. Now we need to get the PC to answer the call, asit were, on thereceiving
end and route data between TiVo and the Internet.

Assuming you aready have a PC with Internet access over some sort of broadband connection (cable modem, DSL,
dedicated connection, etc.), and that computer has afree serid port, you're just about there. All that'sleft isalittle
configuration.

Configuring Windows

Windows XP dready has dl the software it needs to make this magic happen. We are, however, going to have to
coerceit to interoperate properly with TiVo.

E Theseingructions are close, but not identical, to those necessary for Windows 2000.
Reading through these Windows X P ingtructions should provide enough insght into how
it's done to extrapolate to Windows 2000.

Just hooking the two machines—your TiVo and PC—together doesn't magically set up a PPP connection between
the two. The base question is, how are these two computers going to know when to start talking to each other?
Windows egotiticaly assumes that anybody connecting toitisgoingto say CLIENT over the serid lineto get its
attention. TiVVo has no intention of doing o, instead preferring to send a~ (tilde) to announceitself. One of thetwo is
going to have to dter its expectations, and Windows is the pushover, so well make the appropriate adjustments there.

Launch Notepad, the smple Windows text editor, and open c¢:\windows\infimdmhayers.inf for editing. Scroll down
(quiteaway) until you run into a section that looks something likethis:

[ M700Reg] ; Null-Mdem

HKR, Init, 1,, "None"

HKR, Init, 2,, "NoResponse"

HKR, Monitor, 1,, "None"

HKR, Answer, 1,, "CLIENTSERVER"

HKR, Answer, 2,, "NoResponse"

HKR, Settings, Dial Prefix,, "CLIENT"

HKR,, Properties, 1, 00, 00, 00,00, 00, 00, 00, 00, 00, 00, 00, 00,

00, 00, 00, 00, 00, 00, 00, 00, 30, 00, 00, 00, 00,c2, 01,00, 00,c2,01,00

HKR, Responses, "CLIENT", 1, 08, 00, 00, 00, 00, 00, 00,00,00,00 ; Server
side - the client is requesting a connection

HKR, Responses, "<h0O0>CLI ENT", 1, 08, 00, 00, 00, 00, 00, 00,00, 00,00 ;
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Server side - the client is requesting a connection
HKR, Responses, "CLIENTSERVER', 1, 02, 00, 00, 00, 00, 00, 00,00, 00,00
Client side - the server has acknow edged

Slip the following between the last two linesin the block:

HKR, Responses, "~", 1, 08, 00, 00, 00, 00, 00, 00,00,00,00 ; Server side -
the client is requesting a connection

HKR, Responses, "<h00>~", 1, 08, 00, 00, 00, 00, 00, 00, 00, 00,00 ; Server
side - the client is requesting a connection

It should now look like this (inserted lines are called out in bold):

[ M700Reg] ; Null-Mdem

HKR, Init, 1,, "None"

HKR, Init, 2,, "NoResponse"

HKR, Monitor, 1,, "None"

HKR, Answer, 1,, "CLIENTSERVER"

HKR, Answer, 2,, "NoResponse"

HKR, Settings, Dial Prefix,, "CLIENT"

HKR,, Properties, 1, 00, 00, 00,00, 00, 00, 00,00, 00, 00, 00, 00,

00, 00, 00, 00, 00, 00, 00, 00, 30, 00, 00, 00, 00,c2,01, 00, 00,c2,01,00

HKR, Responses, "CLIENT", 1, 08, 00, 00, 00, 00, 00, 00,00,00,00 ; Server
side - the client is requesting a connection

HKR, Responses, "<h00>CLI ENT", 1, 08, 00, 00, 00, 00, 00, 00,00, 00, 00
Server side - the client is requesting a connection

HKR, Responses, "~", 1, 08, 00, 00, 00, 00, 00, 00,00,00,00 ; Server side -
the client is requesting a connection

HKR, Responses, "<h00>~", 1, 08, 00, 00, 00, 00, 00, O00,00,00,00 ; Server
side - the client is requesting a connection

HKR, Responses, "CLI ENTSERVER', 1, 02, 00, 00, 00, 00, 00, 00,00, 00,00
Client side - the server has acknow edged

Save the changed file, and you have convinced your Windows machine to expect the ~ (tilde) character TiVois
planning to send.

Next, launch Windows XP's Control Pandl, and from there the Phone and Modem Options. Select the Modemstab
and click the Add button to launch the Add Hardware Wizard. Y ou'll be asked whether you wish the Wizard to
detect your modem, as shown in Figure4-1.

Figure4-1. The Add Hardware Wizard asking whether or not it should detect your modem
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Since we're not actudly using amodem, check the "Don't detect my modem; | will select it from alist" checkbox and
click the Next button to move on.

Y our computer should chug away awhile asit compilesalist of modems from which to make your sdection. When
it'sgood and ready, the wizard will show you aligt of al the modemsit knows (see Figure 4-2). Under

Manufacturer, sdlect " Standard Modem Types," and select " Communi cations cable between two computers'—that's
our null modem connection—under Moddls. Click Next.

Figure 4-2. Selecting a" Communication cable between two computers'
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Y ou'll be prompted for aCOM (read: serial) port, as shown in Figure 4-3. To the question "On which ports do you
want toingdl it?," choose " Sdlected ports." Then highlight the COM port to which you wired your TiVo. Click Next,

and Windowswill set up the connection. It should report that al went well, leaving you to click the Finish button to
leave the Wizard.

Figure 4-3. Making surethat you havetheright COM port setup
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The Wizard's only capable of taking care of the broad strokes; you still need to tweak and fine-tune the connection a
little. Back at Phone and M odem Options, select the new " Communications cable between two computers’

connection the Wizard crested and click Propertiesto get to dl itsfine-tuning knobs. Select the Modem (see Figure
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4-4) tab, where you'll need to make sure that the Maximum Port Speed matches the baud rate at which TiVois set
to talk [Hack #47], then click OK.

Figure 4-4. Confirming the connection's baud rate
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The modem is now set up, so you can go ahead and click the OK button back at Phone and Modem Options.

With the physical connection configured, you'll now create a network connection. From the Control Pandl, sdlect
Network Connections. Up comes the Network Connections window, shown in Figure4-5. In the Network Tasks

box in the left column, click " Create anew connection” to bring up the New Connection Wizard. Click Next to begin
cregting anew network connection.

Figure 4-5. Networ k Connections, listing all the valid network interfaces currently configured
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When asked what type of network connection you want, select " Set up an advanced connection.” If you read the
smdll print, you'll see you're offered adirect connection viaaseria port, which is precisely what you're trying to do.
Select the option and click Next.

A didog box askswhat kind of connection you want—whether the PC is going to be receiving or sending data.
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Since TiVoisgoing to want to make an outgoing connection when it needsto makeits daily cal, select " Accept
incoming connections' and click Next.

When asked to choose Devices for Incoming Connections (Figure 4-6), check the " Communications cable between
two computers' box. That'sthe "modem” you just configured. Click Next again.

Figure 4-6. Configuring the proper " modem” for usewith thisconnection
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Y ou're not going to be setting up any kind of Virtua Private Connection (VPN), so tell Windows not to allow VPNs
and click—you guessed it!'—Next.

TheWizard will ask you what users are dlowed to connect. Since your TiVoisonly using your PC asaproxy to the
Net and won't be needing any kind of user privileges on the PC, just alow the Guest user. Click Next.

Now it'stimeto set up Networking Software and configure the PPP interface to please TiVo. Select Internet
Protocol and click Propertiesto bring up the Incoming TCP/IP Properties dialog box shown in Figure 4-7.

Figure4-7. Setting up Incoming TCP/IP Propertiesfor TiVo'sdirect connection
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Your TiVo isexpecting to use the seria connection to access your home network and the Internet. To makethis
possible, check "Allow calersto access my locd areanetwork.” Don't worry, thisisn't opening your PC to just any
vagabond on the network; only the TiVoiscoming in viathat serid cable, nobody € se.

If you have a DHCP server on your network—everybody on your home network isbeing assigned | P addresses by
your DSL router or cable modem—then alow for TCP/IP addressing to be done automaticaly usng DHCP by
clicking the appropriate radio button. That takes the burden of configuring the TCP/IP connection off your shoulders.
If you don't have a DHCP server, just select " Specify TCP/IP addresses’ and put in arange of addressesthat are not
aready being used on your network.

Chances are, if you set up your networking as shown in Figure4-7, you'l befine. Click OK to close the diaog box.
Then click Next and Finish to dispatch the wizard, and you're amost done.

Go back to the Network Connections window, and you should now see ashiny new incoming connection.
Right-click on the connection and select Propertiesto bring up the Incoming Connections Properties. Select the
Userstab and check the " Always alow directly connected devices such as palmtop computers to connect without
providing apassword" checkbox, as shown in Figure 4-8. The TiVo has no notion of a password.

Figure 4-8. Allowing directly connected devicesto connect without a password
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Last slep—I promise. Select the Generd tab in the Incoming Connections Properties dialog, select "Communications
cable," and click the Properties button to bring up the dialog box shown in Figure 4-9. Turn off flow control (select
"None"), as TiVo's seria port does not have the extralines needed for any kind of hardware flow control, nor does it
bother with software flow control.

Figure 4-9. Turning off the flow control on the new direct connection
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Click OK and OK again, and you're done. Whew!

Configuring Linux

While thismay be hard for Windows usersto believe, Linux configuration for accepting a PPP connection from TiVo
Iscongderably lessinvolved.

Edit your /etc/rc.d/rc.local file, gopending:

echo "Enabling I P forwarding."
echo 1 > /proc/sys/net/ipv4/ip_forward

echo "Setting up Ti Vo connection"

/sbin/ipchains -P forward DENY

/sbin/ipchains -A forward -i ethO 192.168.1.2 -j MASQ

/usr/sbin/pppd /dev/ttySO 9600 noaut h debug proxyarp nocrtscts nobsdconp \

nodefl ate persist |ocal |cp-max-configure 28800 192.168.1.1:192. 168.1.2

Note that this configuration makes a couple of assumptions, both easily changeable. First, were assuming your
Internet-enabled interface is ethO (bolded); if it's something different, change it as gppropriate. Second, we're
assuming 9600 baud over serid interface /dev/ttySO; this should reflect the serid port you chose, and the baud rate
should match thet of the TiVo sde [Hack #47] . Were assigning your Linux box aprivate |P address of 192.168.1.1
and your TiVo gets 192.168.1.2—at least asfar asthisinterface is concerned.

For further guidance, consult the Home Networking mini-HOWTO (
http:/Aww.ibiblio.org/pub/Linux/docsHOWTO/mini/other-formats/html_single/Home-Network-mini-HOWTO.html
), the Linux IP Masquerade HOWTO (

http://Amww.ibiblio.org/pub/Linux/docsHOWT O/other-formatshtml_single/l P-Masquerade-HOWTO.html ), and the
Linux IPCHAINS-HOWTO (

http:/Amww.ibiblio.org/pub/Linux/docsHOWT O/other-formats/html single/l PCHAINS-HOWTO.html).

Testing Your PPP-over-Serial Connection

Now that you've wired up your TiVo to the Internet viayour PC, let's make surethat it all works as expected.


http://www.ibiblio.org/pub/Linux/docs/HOWTO/mini/other-formats/html_single/Home-Network-mini-HOWTO.html
http://www.ibiblio.org/pub/Linux/docs/HOWTO/other-formats/html_single/IP-Masquerade-HOWTO.html
http://www.ibiblio.org/pub/Linux/docs/HOWTO/other-formats/html_single/IPCHAINS-HOWTO.html
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Unplug your phone line from your TiVo; you won't be needing that anymore. Get TiVo to make atest cal by
sdecting Make Test Call from Messages & Setup — Recorder & Phone Setup = Phone Connection on OS
3.x and TiVo Messages & Setup == Settings ==* Phone & Network Setup == Test connection under OS 4.0
After afew seconds, you should see the usual messagesindicating a successful connection; only thistimethecal's
routed over the Internet. TiVo will now use this connection each timeit makesitsdaily cal.

After asuccessful tria at 9,600 baud, take things up anotch or two on both the TiVo and PC ends (they must match
to work) and seeif you can work your way up to downloading program data at a top speed of 115,200 baud (see
Table 4-1 for the associated TiVo did prefixes).

—"Otto"
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Hack 49 Getting Your TiVo Series1 Online

The Series 1 TiVo was hot designed with networking in mind. But being the most hack-worthy of TiVo units meansit
didn't take long for some crafty hackersto get it online.

Whilethe Series 2 was designed from the start with networking in mind—albeit viathe USB port—the earlier Series
1 units smply were not built for anetworked world. Case closed, right? Not by along shot! A bunch of inventive
Augdrdian TiVo hackers, who smply wouldn't take "no" for an answer, came up with arather crafty solution: the
TiVONET.

The TiVONET (http:/Aww.Sthtee.com/tivonet.htm) provides a bridge between a PCI-shaped adapter on the Series
1's motherboard and astandard 1SA dot into which you can plug in astandard Ethernet card. The TiVONET board
has since been superceded by the TurboNET (http://mww.Othtee.com/turbonet.htm). Just like its predecessor, the
TurboNET plugs directly into the edge connector on a Series 1 box. Unlike the TiVONET, the new board does not
need external power, grabbing juice right from your TiVo itsdlf, as one would certainly hope it would. Nor do you
need an additional Ethernet card to plug into it; the TurboNET board isdl-in-one, plugging right into your home
network viaits on-board Ethernet port.

Toingdl the TiIVONET or the TurboNET, you are going to have to mutilate your Series 1 to some degree—but only
the case, mind you. Asit stands, the Series 1 provides no hole through which to get an Ethernet cable out of the box.
The solution: agarden-variety hack saw. I'm not kidding! Just pop the top [Hack #20] , take a hack saw to the back,
and open up asmdll port that you can sneak a cable through, as shown in Figure 4-10.

Figure 4-10. Opening up one of the mounting holes through which to snake an Ethernet cable

.

iy

That done, fit your the board to the edge connector toward the front of the TiVo and push. Y ou might need to apply
alittleforce, asthisisgoing to be aredly tight fit. The TurboNET isamite smaller. See Figure 4-11.

Figure4-11. The TurboNET, fitted snugly insdethe TiVo on the edge connector


http://www.9thtee.com/tivonet.htm
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Findly, plug an Ethernet cable into your new network card, snakeit out of your TiVo, and plug it into your wired
home network or an Ethernet-to-WiFi bridge (the Linksys WET 11 works nicdly).

Some users optionally mount an Ethernet jack on the outside of their boxes (see Figure 4-12) to clean up the design
of their boxes. Y ou can grab one of these TurboNET Connect Kits from Sthtee ( http://Aww.Sthtee.com/turbonet.htm
). Just remove the piece of double-stick tape, position the jack, pressit to affix the jack to the case, and run acable
from the jack, through your hole, to the network card.

If you have aBash shell enabled on your TiVo'sserid port [Hack #30], you'l do al the configuration once you shut
your box; itseaser that way. If you don't have Bash setup, you should do so now, aswell walk more than halfway

down that road anyway.

Don't worry if you think it's redundant to have Bash and telnet running. Think of it asafallsafe; if for any reason you
can't get into your TiVo through one of those means, chances are the other one will still work.

Now that wasn't so bad, wasit? Before TiVo OS Version 3.0, various configuration scripts had to be mangled and a
permanent | P address had to be put into the startup scripts. All that'sleft nowadaysisto utter amagic incantation to
tell TiVo not to use its onboard modem and the phone linefor itsdaily cals. Navigate TiVo's menu system to
Messages & Setup — Recorder & Phone Setup = Phone Connection = Change Dialing Options, and set


http://www.9thtee.com/turbonet.htm
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your Dia Prefix to ,#40 using the numeric buttons on your TiVo remote control. Use the Enter button for # (*pound”
or "hash") and the ® button for , (comma).

M Your TiVo unit, version of the TiVo operating system, or remote control may use different
buttons for specid characters. Consult the on-screen ingtructions for the appropriate
buttonsto press.

Somewhere on your home network you're bound to have a DHCP server handing out |1P addresses to new devices
coming online. Y our broadband cable modem or DSL router should be providing thisfunctionality to al the other
computersin your house. It'll hand TiVo an IP address and consider it part of the family. Also, unlike running PPP
[Hack #47], this connection is permanent; it's aways on.
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Hack 50 Getting Your TiVo Series2 Online

M50

The TiVo Series 2 comes with online access baked in. Plug in aUSB-to-Ethernet or USB-to-WiFi adapter, and
your TiVo'safirs-class citizen on your home network.

Whileit might be useful to have your TiVo online viaanother computer [Hack #47], purists are sureto find it quite
frustrating to see afledgling Linux box not be able to spread itswings. Owners of the Series 2 Standalone TiVo are
inluck. TiVo, Inc. has partnered with Linksys ( http:/Amww.linksys.com/), makers of networking and WiF equipment
for work and home, to takeits users TiVosonline. TiVo recommends two adapters. the WUSB11 Verson 2.6 (a
WiFi 802.11b adapter from Linksys "Instant Wireless Series") and the USB100TX USB-to-Ethernet (10/100
BaseT) adapter from their "Instant Etherfast Series.”

Users have also reported success using non-TiVo USB-to-Ethernet adapters, such asthese:

Linksys USB100M Linksys USB200M NetGear FA101NetGear FA 120Bekin F5D50503Com 3C460B Microsoft
MN-110Hawking UF200Hawking UF100D-Link DSB-650TX D-Link DUB-E100S emens SS1001SMC
SMC2208

Onthe WiFi front, Table 4-2 lists non-TiVo-recommended USB-to-802.11b adapters and the TiVo service

numbers with which they are most likely to work. Y ou can find your service number with aquick trip to TiVo
Messages & Setup — System Information. Look for it a couple of lines down from the top.

Table 4-2. Non-Ti1V o-recommended USB-to-802.11b adapters and associated TiV o service numbers

Initial digitsof TiVo service number Alter native USB-t0-802.11b adapters

110, 130, 140 NetGear MA101V.A, D-Link DWL-120V.A

D-Link DWL-120V.D, LinksysWUSB12, Hawking

230, 240 WU250, Microsoft MN-510
A NetGear MA101 VB, D-Link DWL-120 V.E, SMC
fy 2662W V.2, Belkin F5D6050

That said, unless you have one of the unsupported adapters lying about your house, I'd recommend just going with
one of the recommended ones.

Simply plug the adapter into the back of your Series 2 running TiVo OS 4.0 or later, and follow the onscreen
directionsto get it onto the network.


http://www.linksys.com/
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Hack 51 Figuring Out Your TiVo's|P Address

lisi

Before you can even get to your now-network-enabled TiVo—Iet done do anything interesting to it—you need to
figure out just whereit ison your home network.

All devices on the Net are ultimately accessible by 1P address: a set of four numbers providing it with aunique (at
least in the realm at hand) ID. Just as the postman must know the address of your house before being able to deliver
your latest Amazon.com goodies, o too must you know TiVo's address on the network before you can do anything
interesting withit.

Figuring out aTiVo's|P address differs by series and depends on just how you brought it online.

Series 1

Asyou might expect, given the hackish way in which it was made network-aware, determining the IP addresson a
Sarieslisalittletricky.

Nowherein TiVo's menu systemisit smply going to tell you its IP address, so let's ask nicely at the Bash prompt
[Hack #30] . Theifconfig ("interface configuration) command reports on and configures acomputer's network
interfaces. Ethernet, WiF, modem—anywhere the computer jacks itsalf into the network. In TiVo's case, usudly the
only interface of interest is the phone line (which we are no longer using). And now that TurboNET Ethernet card
[Hack #49] we popped into place on the motherboard.

Using theifconfig command, ask for information on ethO, thefirst ("zeroth” actualy) Ethernet interface, like so:

bash-2. 02# /sbin/ifconfig ethO
et ho Li nk encap: Et her net HWAddr 00: CO: FO: 51: 90: E9
i net addr:192.168.0.3 Bcast: 192. 168. 0. 255 Mask: 255. 255. 255. 0
UP BROADCAST RUNNI NG MULTI CAST MrU: 1500 Metric: 1
RX packets: 6725 errors: 0 dropped: 0 overruns: 0 frane: 97
TX packets: 3953 errors: 0 dropped: 0 overruns: 0 carrier:0 coll:0

Interrupt:29 Base address: 0x300

Theresalot of useful information in that output. Most importantly, TiVo doesindeed recognize the TurboNET card
as providing an Ethernet connection with a hardware address of 00:C0:F0:51:90:E9, as evidenced by thefirg line.
Knowing the hardware, or MAC, address of your network card can be hel pful if you're going to be bridging your
TiVo onto aWiF network that restricts access by hardware address, or if you want to configure your DHCP server
to dways hand the TiV o the same I P address. The second line contains the golden ticket, your TiVo's|P address:
192.168.0.3. Both the hardware and | P addresses above are for my TiVo; your numberswill obvioudy be different.

Series 2

Surf TiVo menusto TiVo Messages & Setup = Settings = Phone & Network Setup (see Figure 4-13). There,
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take alook at the top right and you should see sometext that reads 1P address.” The number after it—192.168.0.7
inmy case—isyour TiVo's P address.

Figure4-13. The Phone & Network Setup screen under TiVo OS 4.0, showing the | P address

Phone & Network Setup

Connectvia:  Netwaork IP adiress: 192.168.0.7
Laststats: Suceeeded MAC addr: 00:10:60:24:2E:88

Last spccess! A, lun @ 2:07 am
Last attempt:  Fi, Jun & 2:07 am
Mext attempt Sat, lun 7 5:46 am

Edit pho

Test connection

Connect to the TiVo service now
Imubleshooting

Ping!

With that IP addressin hand, you can giveit aping to seeif your TiVoisdive—at least asfar asthe network's
concerned. Theterm "pinging” borrows from the world of ships and submarines, which use sonar to locate
underwater objects (usudly one-another); they send out aloud "ping" sound and watch their instruments carefully,
noting how the sound waves echo and bounce about and providing avirtud picture of their environment.

Pinging your TiVo (or any other computer on the network) means sending asmall chunk of data and waiting
for it to echo the data back. The ping utility isavailable to just about any computer operating system with a
network heartbeat. Get to the command line (Applications = Utilities = Termind on Mac OS X, Start

= Run... — command on Windows) and type (replacing 192.168.0.7 with the |P address of your TiVo):
$ ping 192.168.0.7

PING 192.168.0.7 (192.168.0.7): 56 data bytes

64 bytes from 192.168.0.7: icnp_seq=0 ttl =64 tine=7.131 ns

64 bytes from 192.168.0.7: icnp_seq=1 ttl =64 tine=3.116 ns

Press Control-C to stop pinging.

Aslong as you see echoed responses (e.g., 64 bytesfrom...), you can be sure your TiVo'sonline. If nothing comes
back, your ping sitting endlesdy at PING 192.168.0.7 (192.168.0.7): 56 data bytes, your TiVo's not responding and
you should go back and check to make sure you're using the right | P address and took the right steps to getting your
Series 1 [Hack #49] or Series 2 online [Hack #50] .
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Hack 52 Getting Telnet to Your Ethernet-Enabled TiVo

i3

Now that our Series1 TiVoisusing Ethernet [Hack #49] andisonline, let's get atelnet prompt on it.

Itstime to forget thet primitive Bash over seria [Hack #30] connection you set up to bootstrap command-line
accessto your TiVo. Whileit will remain useful as abackup, let'sfaceit: that connectionisdow and being tiedto a
host PC is more hand holding than your TiVo needs. Thisisthe age of ubiquitous networking, after all.

But before you say goodbye to that old stlandby, you'll useit onelast timeto turn on telnet, remote login capabilities
from anywhere on the network. Using your serid prompt, edit Section 3.11 your rc.sysinit to accept telnet
connections by adding thefollowing line at the end:

tnlited 23 /bin/bash -login &

Here, I'm being alittle lazy and using the echo command to append the lineto rc.sysinit without need of atext editor:

bash-2.02# nmount -o renount,rw/
bash-2.02# echo '"tnlited 23 /bin/bash -login & >> /etc/rc.d/rc.sysinit

bash-2. 02# nmount -o rempunt,ro /

Restart your TiVo and wait for it to passthe "A few more moments please..." message on your television set. Once
all appearsto be up and running, use your favorite telnet application to connect to the I P address of your TiVo [Hack
#51], and yourein like Hynn.

g Thereisabsolutely no security when telnetting to your TiVo. Not only are dl your
* commands flowing over the network in the clear, but TiVo doesn't even ask you for a
username and password.

If, for some reason, your home network isn't behind some sort of firewall, whether
provided by your broadband modem or otherwise, you'll be the wiser for putting some sort
of firewall in place—not just for your TiVo, but for the safety of al your computers. Until
your network is reasonably protected, you won't want to open your TiVo to telnet or any
other kind of network connection.
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Hack 53 Fetching Filesfrom the Web

i3

Now that TiVo has high-speed Internet access, let's download some files from the Web.

Whilewe now have our TiVo online [Hack #49] and can telnet to the box [Hack #52] , there's still no good way to
move filesto and from TiVo without doing so viathe serid interface using rz/sz [Hack #36] .

M Whilerz/sz [Hack #36] will happily movefilesover the serid line, they don't play nicely
with non-8-bit connectionslike the telnet interface.

Let'sthink about thisfor abit. How does TiVo itsaf download stuff? Those software updates, for instance. It setsup
adialup-PPP connection to TiVo, Inc. and downloadsfiles over HTTP. Why, then, can't we smply use the same
mechanism over our higher-class permanent network connection? Well, we can.

TiVo sportsalittle gpplication caled http_get, which, asits name suggests, grabsfilesremotey usng HTTP asits
trangport mechanism. One cavest isthat http_get can't do any domain name resol ution.

Ontop of requiring the IP address, http_get isactualy quitefinicky. Let'sfiddle abit and see what we can learn,
shdl we?

Let's say, for instance, you wanted to download a copy of the TiVoWeb server [Hack #65]. Y ou'd invoke http_get
like o

bash-2.02# http get -T 0 -C 0 -D /var/hack -U http://199.240. 141. 102: 80/
tivoweb-tcl-1.9.4.tar.gz

Thiscommand asks TiVo to download thefile at http://199.240.141.102:80/tivoweb-tcl-1.9.4.tar.gz (-U isfor URL)
to thelocd /var/hack [Hack #36] directory (-D isfor directory). Because http_get wasorigindly designed for the
TiVoto use exclusvely when connecting to TiVo, Inc., it dso requiresthe -T and the -C flags, representing the serial
number of the unit and the ID of the cdll, respectively. Simply set both to 0. Be sure to specify the URL fully. You'll

get thefollowing error if you leave off the :80 specifying the default HT TP port number:
connect failed, reason = Connection refused

Segnentation fault

You'll get thefollowing error if you try to specify aDNS name instead of an IP address:
connect failed, reason = Network is unreachabl e
Segnentation fault

Not being able to specify a DNS name turns out to be more problematic than you'd think. Many web servers do
something called "virtua hosting” these days. Thismeansthat many domain names actually map to the same IP
address, since specifying the host name specified onboard isthe only way to tell two requests for two different
domains apart. Take oreilly.com and oreillynet.com, for example—for both, one of thelr IP addressesis
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209.201.239.37. The server at that | P address knows which site you mean to visit only because your browser
passes dong the domain name portion of the URL as part of the HTTP request. If you don't specify ahost name, the
web server isether going to pick one or attempt to redirect you—the latter being something http_get doesn't like at
dl.

About the only way around this shortcoming isto download the file you're after to amachine that isaccessble by IP
address—one on your local network or a server out there on the Internet—and instruct TiVo to grab it from there.
Of course, you can till passfilesback and forth seridly [Hack #36] asalast resort.
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Hack 54 wget Thingsfrom the Web

Hlisa

Bring the power of GNU wget, the ubiquitousfile fetcher, to your TiVo.

http_get [Hack #53] isquite limited in what it can do. It'sbiggest limitation isthat it can't talk to virtual hosts. As
more and more web hosting shifts away from the one web server per |P address modd, this can be an impediment.

Themain resson that http_get can't talk to virtual hosted serversis because it can't do DNSresolution, relying
ingtead on hard-coded | P addresses in the scripts that cdl it. In fact, the Linux ingtdlation running on the Series 1
TiVo doesn't have support for name resolution at all.

If you desperately must have atool that can do name resolution for the Series 1, take alook at my wget.tcl (
http://Amww.bitwaste.com/tivo/wget-tcl.tar.gz). The archiveis packaged in asimilar way. Just upload it to your TiVo,
putitin /var, and extract it:

bash-2.02# gzip -d wget-tcl.tar.gz

bash-2.02# cd /
bash-2.02# cpio -i -Htar --nake-directories < /var/wget-tcl.tar.gz

bash-2. 02# chnod 755 /var/ hack/ bi n/ wget . tcl

This script and its supporting libraries are built upon the DNS support in the Tcllib (http://tcllib.sourceforge.net),
enabling it do DNS resolution completely in Tdl. If you point the script a hacks.oreilly.com asin the previous
command, it'll download index.html as before.

My wget.tcl, as of yet, does not handle FTP-based URLS.
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Top


http://www.bitwaste.com/tivo/wget-tcl.tar.gz
http://tcllib.sourceforge.net

This document is created with the unregistered version of CHM2PDF Pilot

4 Previous Mext b

Hack 54 SettingUp an FTP server

Hlisa

Trandfer filesto and from your TiVo with the ease of FTP.

FTP used to be the de facto way to move files around the Net, but HTTP is quickly catching up. However, despite
the efforts of WebDAV (http:/mww.webdav.org/) and thelike, an FTP server is still aout the easiest way to push
thingsto acomputer. There's aplethora of client software out there for Mac, Windows, Unix, you nameit. And,
thanksto "sorphin,” theresan FTP server for your TiVo, part of the TiVo Utilities project (
http://tivoutilssourceforge.net/).

Grab the FTP server for your TiVo from http://prdownl oads.sourceforge.net/tivoutil s'tivoftpd.ppc.gzdownl oad.
With that in hand, you're faced with a classic chicken-and-egg problem: how are you to get the FTP server over to
TiVo without FTP access? Hopefully you left your serid port running with Bash, because you aregoing to userz

[Hack #36] .

With the downloaded file on your TiVo, unpack the daemon (read: server) and drop it into your /var/hack/bin [Hack
#36] directory as tivoftpd.

bash-2.02# gzip -d /var/hack/bin/tivoftpd. ppc. gz

bash-2. 02# nv /var/hack/bin/tivoftpd. ppc.gz /var/hack/bin/tivoftpd

Findly, mark the program executable and sart the server with:
bash- 2. 02# chnod 755 /var/hack/bin/tivoftpd
bash-2. 02# /var/ hack/ bin/tivoftpd

The program will return you to your prompt immediately, with the server running quietly in the background. Totest it,
point your favorite FTP program &t your TiVo's |P address [Hack #51] .

If you are coming in from acommand-line FTP program, the start of your sesson will look something likethis:

Connected to tivo (192.168.0. 3).

220 You are in Ti Vo Mbde. 220 Login isn't necessary.
220 Pl ease hit ENTER at the | ogin/password pronpts.
Narme (tivo:r):

331 No Auth required for Ti Vo Mde.

Passwor d:

230 Running in Ti Vo Mde.

Remote systemtype is UNI X

ftp>

@ Like TiVo'stelnet access, there is no security on the FTP daemon. Anybody can getin,
upload, download, and deletefiles at will. Make sure that your TiVo isbehind a pretty
srong firewdl if you plan to leave FTP running dl thetime.

| recommend you don't run the FTP server dl thetime, preferring to run it only when you need it and kill it when
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you're done. Thereisno pretty, built-in way to shut down the FTP daemon, so you'll haveto do it the Unix way.
Figure out the process ID of the FTP server (tivoftpd) andkill it:

bash-2.02# ps auxw | grep tivoftpd
r oot 1220 0.0 0.0 0 0 ? SW 01:21 0:00 /var/hack/bin/tivoftpd
r oot 1233 0.0 0.0 0 0 pO SW 01:21 0:00 grep tivoftpd

bash-2.02# kill -9 1220

That should take it down. If you want to check, issue the ps auxw | grep tivoftpd again, and you should no longer see
any mention of thetivoftpd process.
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Hack 56 Using the Same Filesystem

6

Rather than al this passing about of files back and forth between TiVo and your PC, mount an NFS share on your
TiVo and access that networked partition asif it wereloca to your TiVo.

Rether than uploading MP3s [Hack #46] to your TiVoto play, or FTRing into grab the latest version of that Now
Playing List for incorporation into your web site [Hack #90], NFS-mount your PC'sdrive on your TiVo, and read
and writefilesasif the drive werelocd to TiVo.

Just asweinserted akernel moduleto give TiVo access to Closed Captioning [Hack #42], we can do the sameto
get network filesystem (NFS) support loaded into TiVo's OS. Download acopy of the kernel module (
http://themurrays.homeip.net/downl cads/tivo/for tivo/nfs-kernelmod tivo25-1.zip) and unzip it on your loca PC.
Upload the nfs-tivo25.0 file contained therein to your TiVo and drop it into /var/hack/modul es.

M While these ingtructions should work about the same on Series1 and 2 TiVos, a thetime
of thiswriting thereisno NFS module for the Series 2.

To activate the kernd extenson, type the following at TiVo's Bash prompt:
bash-2.02# /sbin/insnod -f /var/hack/ modul es/ nfs-25.0

Y ou now have the ability to mount and talk to NFS servers on your network from your TiVo. Now, let'smove onto
the PC side of things.

Serving NFS from Windows

There are a plethora of NFS servers out there for Windows, but one of the more popular onesisthe XLink NFS
Server (http:/Aww.xlink.com/eva.htm). It's a breeze to setup and get working with your TiVo.

Bring up the XLink NFS Server (see Figure 4-14), and click the New button to create anew mount point. The NFS
Server Export tool shown in Figure 4-15 letsyou configure and set up the directory for remote mounting.

Figure4-14. The XLink NFS Server interface
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Setting up security on an NFS mount can be aredlly tricky thing. But since you are supposed to be working behind
your home network's firewal, we can just ignore dl that. Give dl clients read/write accessto the directory. Thiswill
let the TiVo mount the directory, get files, and put files over the network.

Click OK. The new mount should show up in the main XLink NFS Server window (see Figure 4-16).

Figure4-16. The XLink server exporting the" C:\Documentsand Settings\r\Desktop\tv" directory
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Serving NFSfrom Linux

Thereisno graphica tool to set up NFS mounts on Linux. On a Red Hat box, make sure that you have the nfs-utils
RPM ingtaled on your systemn; then edit your /etc/exports file, adding the directory that you wish to alow your TiVo
to mount. Such aconfiguration directive should look something likethis

/tivodir tivo.honmenetwork. net(rw, ho_root_squash)

Thiscommand will export /tivodir over NFS, restricting access to only tivo.homenetwork.net. But whenthe TiVo
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does connect, it has full read/write accessto that directory.

Regtart nfs to export the NFS share, ready for remote mounting:

[root @ocal host r]# /etc/rc.d/init.d/ nfs restart
Shutting down NFS nountd: [
Shutting down NFS daenon: [
Shutting down NFS quot as: [
Shutting down NFS services: [
Starting NFS services: [
Starting NFS quotas: [
Starting NFS daenon: [

[

Starting NFS nountd:
Mounting an NFS Shareon Your TiVo

RRIIRRRIRR

]
]
]
]
]
]
]
]

Let's assume you have an NFS server running on a PC named nfs.homenetwork.net, which sharesa /for_tivo
directory to be mounted by your TiVo. Create a /var/mnt directory under which to keep NFS-mounted directories.
Create a subdirectory named appropriately for the machine and directory you are going to mount:

bash-2. 02# nkdir /var/ mt
bash-2. 02# nkdir /var/ mt/ honenet wor k

bash-2. 02# nount nfs.homenetwork.net:/for_tivo /var/ mt/ homenetwork

That'sdl thereisto it. Now, whatever files you place into the /var/mnt/homenetwork directory on your TiVo or the
for_tivo directory on your PC will be ble to the other.
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Hack 57 Reading Email on Your TiVo

lis7

What's the point of anetwork connection if you can't read your email?

For many people these days, reading email islike breathing itsdf. Thefirgt thing they do with anetwork connectionis
grab their email. Why should your networked TiVo [Hack #49] be any different?

It shouldn't, or sO answers Douglas Mayle with TPOP (http://www.networkhackers.com/tpop/), his POP3 emall
dient for TiVo. TPOP queries astandard POP3 email server over your network connection, durping new mail
messages into TiVo's built-in message queue (Messages & Setup — Read New Messages), which is reasonably
well-suited to repurposing in thisway.

M Asthe name suggests, TPOP doesn't do IMAP. That's a pity, given that IMAP seems
better suited for the task, keeping its message store on the mail server rather than locally on
your TiVo.

Grab acopy of TPOP (http://www.networkhackers.com/tpop/tpop.tar.gz), transfer it to your TiVo [Hack #36],
expand it, and put it into place under your /var/hack directory:
bash-2.02# cd /var/hack

bash-2. 02# gzip -d tpop.tar.gz
bash-2.02# cpio -i -Htar < tpop.tar
bash-2.02# rmtpop.tar

bash-2. 02# chnmod 755 tpopd.tcl
bash-2. 02# nv tpopd.tcl bin

bash-2. 02# nv tpopd. conf etc

All that remainsisto configure TPOP to know where and how to retrieve your email. Thankfully, Mayle has built al
thisin, alowing you to build anew configuration file from the command-line, like so:

bash-2. 02# tpopd.tcl -c /var/hack/etc/tpopd.conf -S -s 192.168.0.1 -P 110 -u

raffi -p my_password

Y ou should replace 192.168.0.1 with the | P address of your POP3 email server (sorry, TiVo doesn't do DNS
resolution), 110 with the appropriate port specification (it'susualy 110), and raffi and my_password with your
email account's username and password. The script will overwrite the configuration file (/var/hack/etc/tpopd.conf)
with the specified values.

Once configured, launch TPOP:
bash-2. 02# tpopd.tcl -c /var/hack/etc/tpopd. conf

The script will start running in the background, checking your email every 10 minutes. Send yourself an emall
message from your usua email application, come back in afew minutes (Messages & Setup = Read New
Messages), and read email right on your very own television screen (see Figure 4-17).
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Figure 4-17. Personal email incorporated into TiVo's message queue

Message Details

Subjact: look at that!
From: r <F@nicodemous. net>
Date: Mon 5/26

emai on your tvo - what mose could you want frorm s?

The TiVo interface doesn't provide any red way to respond to that email, and TPOP keepsitsdlf to downloading
new messages and injecting them into the queue. Thismeansthat email on the TiVo isreegated to read-only. Still, it's
arather nicetrick at that!
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Hack 58 Usingthe TiVo Control Station

Contral the various hacks you have ingtalled on your TiVo and populate your TV screen with sports scores, weather
forecasts, stock quotes, Closed Captioning, and more.

For some, TiVo—not the computer—is the centra repository of al knowledge in the universe. You waste. . . uh,
spend . . . many an hour seeted in front of it, soaking up its bounty like a sponge. Televison programming issmply
not enough—you want more?

Y ou can dready browse your email [Hack #57] onscreen. If you have aDirecTivo, you have caller ID information
[Hack #43] at your heads-up disposal. How much more do you want?

Much more.

The TiVo Control Station (TCS), available at http:/AMww.zirakzigil.net/tivo, is a metahack, encompassing various
other hacks applied to the Series 1 TiVo. Think of it asabackdoor hack [Hack #8], only alot more powerful. In
fact, the TCS has access to those backdoor hacks.

The TCSrunsasaservice on your TiVo, listening for specia remote control sequences. One sequence turnson
tivovbi [Hack #42], while others display sports scores on the screen, check the westher forecast—as if you have any
intention of going outdoors any time soon ;-)—or look up stock quotes.

Setting up the TCSisalittleinvolved, so let's go through it carefully. First, you'll need newtext2osd [Hack #41] and
JPEGwriter [Hack #40] installed on your TiVo. Once you have those set up, grab acopy of the TCS at
http://mww.zirakzigil.net/download/TCS _1.0.0.tar.gz, and drop it into your /var/hack directory [Hack #52] , and

ingdl asfollows
bash-2.02# gzip -d TCS_1.0.0.tar.gz
bash-2.02# cpio -i -Htar --make-directories < TCS 1.0.0.tar

bash-2.02# rm TCS_1.0.0. tar

Thisleavesyou with anew /var/hack/tcs directory, containing al the bits of the TCSyou'll need. Perfect. Now, let's
make sure that everything is configured properly.

Fire up your favorite text editor Section 3.11 on TiVo and edit /var/hack/tcs/config/l PAddresses. Thefirg three
lines provide the IP addresses of three DNS name servers for the TCS to use for domain name resol ution; replace
the XXX XXX XXX XXX, YYY.YYY.VWY.YYY, and zzz.zzz.zzz.zzz with the DNS server addresses used by your home
network and computers. Save the modified file when you're done.
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g If you're not sure where to find your local DNS servers, contact your local Internet
provider and ask them for the I P addresses of their domain name servers.

Next, open the /var/hack/tcs/config/prefs file. Thisisaredly long file that contains every configuration option the
TCS needs. Somewherein thefile you'll notice ablock of linesthat look something likethis:

tel net Tel net Command /sbin/tnlited 23 /bin/bash -1o0gin

ftp FtpCommand /tivo-bin/tivoftpd

ti voweb Ti vowebConmand /var/ hack/tivoweb-tcl/tivoweb tcsrestart
seri al bash Seri al bashConmand / bi n/ bash </dev/ttyS3 >& /dev/ttyS3
tivovbi Tivovbi Conmand /var/hack/bin/tivovbi -oc

newt ext 2osd Newt ext 2o0sdCommand / var/ hack/ bi n/ newt ext 2osd
jpegwiter JpegWiterComuand /var/hack/bin/jpegwiter

t ext 20sd Text 2osdComand /t vbi n/t ext 2osd

grep G epCommand /bi n/grep

bash BashConmand / bi n/ bash

ps PsComrand /var/ hack/ bi n/ ps

nkehfil es El seedvakeFi | esComand /var/ hack/tcs/ bi n/ mkehfiles

Theselinestdl the TCSwhereto find dl the programsit's going to control for you. All but one of these lines point to
the places we've suggested you put the support programs; dter the ftp lineto read:

ftp FtpConmand /var/hack/bin/tivoftpd

Hold your breath and runthe TCS:
bash-2. 02# /var/hack/tcs/startcs

This command should return you to the prompt immediately and—despite no confirmation at al—the TCS should be
running in the background, awaiting remote control sequences.

To shut down the TCS at any time, issue the following sequence on your TiVo remote control:

9 =9 —Clear

@ Do not smply kill the TCS processes. The TiVo Control Station is built on top of tivosh,
the underlying shdll that controls most intergpplication messaging inthe TiVo. tivosh does
not take well to being interrupted, so smply killing the TCS on the command line will force
your TiVo to reboot itsdf.

So, what can the TCS do for you? Thelist (http:/AMww.zirakzigil.net/tivo/TCSreadme.html ) is about as long as your
arm—aslong asmine at least. In addition to being able to stop and restart your TiVo's FTP, telnet, tivovbi , and
tivoweb daemons, activate/deactivate other hacks, and sort the Now Playing list, you can check the weather
forecast, display the latest sports scores, and look up stock quotes.

Weather Forecasts

Y ou may recal entering your ZIP code during TiVo'sinitid guided setup. TiVo used that information to determine
which phone numbersyour TiVo should cal to download programming information and software updates. The TiVo
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Control Station co-optsthisinformation for determining your geographica location and finding out what the weeather
islikein your area.

Whilst ether playing arecorded program or watching live televison, point your remote control at your TiVo and hit:

8§ =2 —Clex

Don't worry that your TiVo thinksit is going to be changing channels; it will forget al about that once you hit Clear.
While TiVo summarily ignores the ssemingly useless sequence, the TCS uses your TiVo's network accessto retrieve
and—after afew seconds—display the current weather map, as shown in Figure 4-18.

Figure4-18. A GOO-miIewether map, asdisplayed by the TCS

Nantucket

=

If, instead, you issue the following remote control sequence, the TCS will retrieve and display anationd weather map
likethe oneshownin Figure 4-19:

8 —3—*Clear

| hopeyou're having asniceasaday as| am.
Sports Scores
Y ou're sitting with your significant other, watching his favorite show, and are just itching to know the final score on

that Red Sox game you're missing. Y ou could send him for a snack and flick to ESPN for amoment, but the show
you'rewatching islive and you'd lose some of the time-dipping you've accumul ated.

TiVo Control Station to therescue! Table 4-3 lists al the sports scores the TCS can make available to you, along
with their associated remote control sequences.
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Table 4-3. TCS remote control commands for displaying sports scores
TCSremote control sequence Sports scor es displayed
6 —0=—Clear All the available sports scores
6 —1—Clear Major League Baseball scores
6 —2 —Clexr Nationa Football League scores
6 —3 —Clear NCAA College Football scores
6 —4 —Clear Nationa Hockey League scores
6 =—5=—Clear Nationa Basketball Association scores

For example, if you hit 6 =—* 4 — Clear while watching live televison or a prerecorded program, you'l befed dl the
current NHL standings, as shown in Figure 4-20.

Figure4-19. The national weather on thisvery rainy day in the northeast, as di

Current Surface
LT eas Dl Eesomyy RAN IRABUT LIS NOW LT SROWTLUR _ MODHET Sadw P0G

splayed by the TCS

Figure4-20. Current NHL standings, asdisplayed by the TCS
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The one cavest on dl thisTCSfunisthat the funisnot free—at least when it comes to computing cycles, that is. All
the processing devoted to keeping these modules running is being taken away from TiVo's primary job: being a
persond video recorder (PVR). If you ask it to do too much, it won't be avery good PV R, because itsrecording
and playbackswill start Suttering.

Therefore, if you are an NFL nut but don't really care much for hockey, it's agood idea to disable the NFL scores
module. The modules are just fileslocated in /var/hack/tcs/modules, so deleting what you don't want issmply a
metter of deleting afile

bash-2.02# rm /var/ hack/tcs/ modul es/ NHL. t cl

Infact, if you don't care to have any sportsinformation available, remove al the modules:

bash-2.02# cd /var/ hack/tcs/ nodul es

bash-2.02# rm M.B.tcl NBA.tcl NCAAF.tcl NFL.tcl NHL.tcl SportsComands.tcl

If you ddleted the modules while the TCS was running, you'll have to restart the TCS before any of thiswill have any

effect. Hit 9 =9 = Clear to shut down the TCS. Y ou will haveto telnet back in [Hack #33] and start the system
from the command line before you can useit again.

Stock Quotes

Stocks more your game? Display the latest stock scores—quiotes, that is—on your television set. Entering the remote
control sequence Clear = 7 = Clear provides you with a screen filled with the latest stocks and indexes. Page up
and down using the Channel Up and Channel Down buttons on your remote.

Theindexes and stocks you seein Figure 4-21 are the default set preconfigured in the TiVo Control Station bundle.

Figure4-21. Stock quotes, brought toyou by TCS
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If, instead, you have some specific onesin mind that you want to keep track of, open /var/hack/tcs/config/tickers in
your text editor:

ADJI Dow30
Al XI C Nasdaq
AN225 Ni kkei
AFTSE FTSE

AGRA
AGRB

AV
AAPL Appl e

CSCO Ci sco

Fed freeto dter thisfile asyou wish, listing only the stocks you're interested in tracking. Thefirst few
lines—prepended with a” (caret)—are indexes; those without the caret character are stocks. Put the ticker symbol
first on theline, followed by a human-readable verson if you prefer. For example, AAPL Applelooksup the AAPL
stock symbol but displays"Apple" onscreen.

@ Do not list the sameticker symbol more than oncein the /var/hack/tcs/config/tickers
configuration file. If you do o, ""bad thingswill happen,” asthe author putsit.

The stock quotes are probably one of the most intensive modulesin the entire TCS lineup, because it grabs updates
for each and every quote, every minute, Monday through Friday, 7:00 am. to 4:30 p.m. Ouch! If you're not planning
on ever checking your stocks, disable the module by deleting the Quotes.tcl file

bash-2.02# rm/var/ hack/tcs/ nodul es/ Quot es. tcl

L] F'rexriu:-us] Mext P!
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Hack 59 Turning Your TV into a Virtual Window

fliso

It'sraining in Boston, and you're stuck inside for the day. Take avirtud trip to afar-off tropica locae, without ever
leaving your recliner.

It'swinter time, and you're Sitting at home, freezing, and wishing desperately that you could be some place warmer.
Whileyour TiVoisnot going to beam you up to atropica locae, perhapsit can provide some virtual hest.

The TiVo Home Media Option (HMO) [Hack #63] alowsyou to display adideshow of your digita photosright on
your television set. What about putting up live pictures from the Web, perhaps of some place you would rather be?
Thanksto the dua miracles of webcams and wget [Hack #54] , you can do just that.

Find your favorite Internet webcam—I personaly like http:/Aww.mauimanaka .com/webcam.htm—and figure out
the URL of theimageitsdf. Y ou can easily do so by opening up the source of the web page on which it's displayed
and doing some hunting and pecking.

Grab acopy of wget for your PC. Windows userswill find aport at http://space.in.it/computer/hherold/, while Mac
OS X usarswill find theirs at http://mww.apple.com/downl oads'macosx/unix_open source/wget.html. Ingal wget
using theingtructions provided with the gpplication. Next, ingtruct it to download an image from the webcam and
placeit into adirectory you're sharing with your TiVo through the HMO. On my Mac, | type:

$ wget -O /Users/r/Desktop/Ti Vo/ webcan i mage. j pg http://ww. maui manakai . com

panasoni c. j pg

Take agander at theimage using your TiVo'sHMO Photo viewer. If dl goesto plan, you should be transported—in
mind at least—to your tropical paradise.

But adtatic picturewon't satisfy you for long; you'll want to keep up theillusion by having afresh verson download
every 5 minutes or so.

Automating Webcam Downloads with Windows

Y our firgt inginct may beto usethe Windows Task Scheduler . However, the smallest timeinterva it can work with

is1 hour. That just won't do! Thankfully, WinCron from DWG Software ( http://www.dwgsoftware.com) isjust the
ticket.

Download, ingtal, and start WinCron. If you've ever seen the command-line Unix version of cron [Hack #44] , youll
find WinCron (shown in Figure 4-22) rether familiar, abet dightly prettier.

Figure4-22. TheWinCron interface


http://www.mauimanakai.com/webcam.htm%E2%80%94
http://space.tin.it/computer/hherold/
http://www.apple.com/downloads/macosx/unix_open_source/wget.html
http://www.dwgsoftware.com
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Click the Add button to bring up an interface to adding a new scheduled task (see Figure 4-23).

Figure4-23. Add anew job to WinCron
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Use the same wget command linethat | used to grab the webcam image and paste it into the Command field. Make
sure to specify theright path to wget (wget.exe, inthis case) and passit the right command-line arguments for output
and download. Once you have dl that squared away, st it up to run the command every five minutes. Click the
Apply button, and that's that.

Automating Webcam Downloads with Mac OS X

Setting up this repeeting task in OS X is easy using cron [Hack #44] . At the Termina (Applications — Utilities —
Termind), type:

$ crontab -e

Up comes your existing (or anew) crontab—in the vi text editor, most likely. Set thelast line of your crontab to:
*/5 * * * * wget -O /Users/r/Desktop/ Ti Vo/ webcanii mage. jpg http://ww.
maui manaki . com panasoni c. com

Of course, you should replace the URL with the URL appropriate for the webcam that you are accessing, and you
should & so replace the download directory with the one on your Mac that the TiVo is going to be accessing. Save
the updated crontab file and your Mac will, once every 5 minutes, download afresh image and put it into the shared
HMO directory.

Watching Time (and the Waves) Roll By
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Go back to theimage on your TiVo and select it asadideshow running with repeets, as shown in Figure 4-24. This
way, you'll constantly have something to look at. And just leave it. As more and more images come in, the dideshow
loop will get longer and longer, making it more possible for you to dream that you are actually there.

"3

View photo
| IS J0” clackwise
=i Hay slide show Uptions
L Don't do anything
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Hack 60 Streaming Internet Audio Broadcaststo TiVo

Stream SHOUT cast Internet audio aongside your own MP3sto your HMO-enabled TiVo.

TiVo'sHome Media Option (HMO) [Hack #63] alowsyou to stresm MP3 music from your home PC through your
TiVoto your televison and home audio system speakers. But what of those online music broadcasts, streamed talk
shows, and specias? The HMO can handle those too, thanks to Tobias HodlIrich's m3ugen.pl (
http://mwww.kahunaburger.com/bl og/archives/000054.htm).

m3ugen.pl isasmple Perl (http:/Aww.perl.com) script that generates .m3u filesfrom SHOUTcast playlists. These
.m3u filesarewhat TiVo usesto stream music from PCsand Macsin your houseto TiVo.

The Code

Save thefollowing code to afile named m3ugen.pl somewhere on your PC or Mac's hard drive:
#l c:\ perl\bin\perl.exe

use strict;

use HTM.:: Li nkExt or;

use LWP:: Sinpl e;

use URI:: URL;

use constant PROVI DER => qq{http://ww. shout cast.conl};
use constant DI RECTORY => PROVI DER. qqg{directory/};

ny $genr e=$ARGV[ 0] ;

ny $resul t s=$ARGV[ 1] ;

ny $outfil e=$ARGV[ 2] ;

unl ess (defined($genre) &&
defined($results) && $results && $results <= 25 &&
defi ned($outfile)) {

die qg{Usage:\t$0 [genre] [nunresults] [outfile]\n}.

gaq{\t genre=TopTen, House, Bl ues, Punk, ...\ n}.
gq{\t nunr esul t s=1.. 25\ n}.
ga{\toutfile=nBu output file\n};

}

my @l aylists=getPlaylists(D RECTORY.

qq{ ?sgenr e=$genr e&nunr esul t =$r esul t s}, PROVI DER) ;

unl ess (scalar(@laylists)) {
die "No results found - unable to create playlist\n";
exit(0);

}

@l ayl i st s=mapFor Ti Vo( @I ayl i sts);

open(QUT, ">". $outfile) or die "Unable to create output file - $!I'";
print OUT qq{ #EXTMBW n};

foreach ny $entry (@l aylists) {
ny($url,$title)=%entry;
print OUT qq{#EXTINF:, $title\n$url\n};


http://www.kahunaburger.com/blog/archives/000054.html
http://www.perl.com
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}
cl ose(QUT);

sub getPlaylists {
ny($url, $hase) =@ ;
ny(@esults);
ny $cont ent =get ($url);

unl ess (defined($content) && | ength($content)) {
warn qq{Unable to fetch "S$url"\n};
return @esults;

}

ny $parser =HTM.: : Li nkExt or - >new( sub {

ny($t, %a) =@;

return if $t ne 'a';
push(@esul ts, $a{href}) if($alhref}=~/filenane\.pls$/i);
1)

$par ser - >par se( $content) ;
@esults = map {$_=url ($_, $base)->abs;} @esults;
return @esults;

}

sub mapFor Ti Vo {
ny(@ist)=@;
ny(@esults);

foreach ny $url (@ist) {
ny $cont ent =get ($url);
next unl ess(defi ned($content) && | ength($content));

ny($file);
foreach ny $line (split(/[\n\r]/, $content)) {
if ($line =~ /~File\d+=(.*)$/i) {
ny $u=URI :: URL- >new( $1);

$u->path(""), $fil e=$u->abs if($u->path eq '/' || $u->path eq '’

} elsif ($line =~/ Title\d+\s*=(.*)$/i && defined($file)) {
push(@esults, {$file => $1});
| ast;

}
}
}

return @esults;

}

Mac OS X should dter thefirst lineto point to the proper location of Perl:
#!/usr/bin/ perl

Running the Hack

Let'ssay | sharethe path c:\tivo\mp3\ on my Windows PC with my TiVo'sHMO Music option. Let'salso say that |
want the top 15 Punk stations from SHOUT cast (http://www.shoutcast.com), so | can listen to the music broadcasts
of these gtations through my TiVo. I'd invoke the m3ugen.pl at my PC's DOS prompt (Start — Run... —

command), like so:
C \> perl nBugen.pl Punk 15 c:\tivo\np3\Punk. nBu


http://www.shoutcast.com
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k If you don't have a copy of the Perl programming language on your system, download and
*indal acopy of ActivePerl from ActiveState (
http://www.activestate.com/Productg/ActivePerl/).

On aMac, sharing the path ~/tivo/mp3/Punk.m3u, I'd run m3ugen.pl fromthe Termind (Applications — Utilities
=— Termind), asfollows
% perl nBugen. pl Punk 15 ~/tivo/ np3/ Punk. nBu

Thescript will vist www.shoutcast.com, look up the Punk category, extract the playlists of the 15 most popular Punk
gations, download each individud playlist, find TiVo-competible server entries, and generate a Punk.m3u file.

k The HMO only likes streams with URLs of the format:
) htt p: // host nare: port

It doesn't work with more"involved " URLslike:
http://hostnane: port/dir/dir

When asked to play astream at suchaURL, the HMO will smply fail to do so.

Y oull then magicaly find a Punk.m3u section under Music and Photos ==* Music section of your HM O-enabled
TiVo. Sdect it and listen to some of the finest punk music streamed over the Net. See Figure 4-25.

Figure 4-25. Thetop 15 Punk SHOUT cagt stations brought to your TiVo

Weo Music Playlist
SNICO/ pumky!
{9 (#1-13/100) idobi Radio: Music that doesn't su... [}
o (#1-28/70) RADIO ELECTRACKS .: best tunes o...
" (#1-18/100) Radio That Doesn't Suck
o (#1-17/50) #Punkrockers Oi! Oi! Oil: Ketobi™O...
" (#1-7/50) BEYOND THE BEAT GENERATION - D...

-

o (3+1-6/10) SonicBlaze; Indie, Punk, Emo, and Ska
e (#1-4/20)Dr. Yo - the perfact prescription - AVA...
" (#1-4/25) Electrobleen.com Radio -)Gentle Rob...

Arranged by type (press ENTER ta changa) v

N

k The HMO doesn't buffer streamed Internet-audio. If the stream pauses due to traffic
*  congestion or any other problem, the HMO will just punt it and move on.
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If Punk's not quite your cup of tea, visit http://www.shoutcast.com and choose amore appropriate genre from the
"—Choose agenre—" pull-down list on theright Side of the page. The page will refresh, and you'll end up on apage
whose URL beginswith http://mww.shoutcast.com/directory/?sgenre=. The word after the = (equals Sign) iswhat
you should feed m3ugen.pl on the command lineto find the most popular streams of that genre.

—TobhiasHodlrich
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Hack 61 Watching Your Email

i

Isapicture indeed worth athousand words? That depends on how many words are in the picture. Render your email
as PNG images, suitable for viewing viathe TiVo HMO's photo sharing.

Series 2 users may not be able to check their email on their TiVo using TPOP [Hack #57], but thisisnothing alittle
Perl scripting can't fix. Tobias Hod Irich comes through again with mailrender.pl (

http://mwww.kahunaburger.com/bl og/archives/000052.html ). The script runs every so often, fetches any new mail from
your POP3 mail server, and renders email as PNG imagefilesfor display viaTiVo's Home Media Option (HMO)

[Hack #63] onyour TV.

In addition to Perl (http:/mww.perl.com) itsdf, you'll need the following Perl modules, al fredly downloadable from
the Comprehensive Perl Archive Network (CPAN) at http:/Awww.cpan.org:
GD (http://search.cpan.org/author/LDY)

Aninterfaceto the GD graphicslibrary
Mail::Internet (http://search.cpan.org/author/MARKOV/)

For manipulating Internet mail messages
Mail::POP3Client (http://search.cpan.org/author/SDOWD/)

Aninterface for talking to POP3 mail servers
Fle:Peath (http://search.cpan.org/author/JHI/)

For manipulating directory trees
File::Spec (http://search.cpan.org/author/JHI/)

For fiddling with file names

E Windows userswill probably find it easiest to install these modules using PPM (

* http://aspn.activestate.com/A SPN/Reference/ Products/AcctivePerl /fag/ActivePerl-fag2.html
), ActivePerl's package manager. Mac users, use the CPAN module (
http://search.cpan.org/author/ANDK/CPAN-1.70/lib/CPAN.pm).

The Code

Save the following code to afile named mailrender.pl somewhere on your PC or Mac's hard drive:

#lc:\perl\bin\perl.exe
use strict;

use File:: Path;

use Fil e:: Spec;

use GO,


http://www.kahunaburger.com/blog/archives/000052.html
http://www.perl.com
http://www.cpan.org
http://search.cpan.org/author/LDS/
http://search.cpan.org/author/MARKOV/
http://search.cpan.org/author/SDOWD/
http://search.cpan.org/author/JHI/
http://search.cpan.org/author/JHI/
http://aspn.activestate.com/ASPN/Reference/Products/ActivePerl/faq/ActivePerl-faq2.html
http://search.cpan.org/author/ANDK/CPAN-1.70/lib/CPAN.pm
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use Mail::POP3d i ent;
use Mail::Internet;

use constant DESTINATION => qg{d:\Digital Phot os\ Ti vo\ EMai | };
use constant PREVI EW LI NES => 100;

use constant WDTH => 640;

use constant HEl GHT => 480;

use constant HEADER FONT => gdMedi unBol dFont ;

use constant BODY_FONT => gdLar geFont;

my @ccounts = (

{

DESC => qg{thoellri @oobar.com},
USER => "thoellri",

AUTH_MODE => " PASS",

PASSWORD => " password",

HOST  => " pop3. f oobar. cont'

}

{

DESC => qg{ tobi as@onewhere. cony,
USER => "tobias",

AUTH_MODE => " PASS",

PASSWORD => " password",

HOST => "nail.sonmewhere. cont'

}
)

for my $account (@ccounts) {
# erase existing nessages

rmree([ File::Spec->catfil e(DESTINATI QN, $account->{DESC}) ], 0, 0);
ny $pop = new Mail:: POP3d i ent (%baccount);

unl ess ($pop) { warn "Coul dn't connect\n"; next; }

ny $count = $pop->Count;

if ($count <0) { warn "Authorization failed"; next; }

next if($count == 0); # no new nessages

# create new directory for nessages

}

nkpat h([ File:: Spec->catfil e( DESTI NATI ON, $account->{DESC}) ], 0, 0711);
for nmy $num (1.. $count) {
ny @revi ew=$pop- >HeadAndBody( $num 100);
ny $mail =Mail:: | nternet->new\ @review;
ny $header =$nmui | - >head;
ny $i mage=render ($mail);
my $out =Fil e:: Spec->catfil e( DESTI NATI ON, $account - >{ DESC}, qq{ nessage-}.
sprintf("%®2d", $num . qq{. png});
open(QUT, qqg{>%out});
bi nnode QOUT;
print CQUT $i mage- >png;
cl ose(QUT);
}
$pop- >d ose;

sub render {

ny($m=@;

ny $header=$m >head( );

my $im= new GD: : | mage(W DTH, HElI GHT);

# all ocate sone colors

ny $white = $i m >col or Al | ocat e( 255, 255, 255) ;

ny $bl ack = $i m>col or Al l ocate(0, 0, 0);

my $gray = $i m >col or Al |l ocat e( 20, 20, 20);

ny $red = $i m >col or Al | ocat e(255, 0, 0);

ny $blue = $i m >col or Al l ocat e(0, 0, 255);

ny $y=2;

$i m >stri ng(HEADER _FONT, 5,3y, "Date: ".S$header->get (' Date'),[ RETURN|
$bl ack) ; $y+=10;

$i m >string( HEADER_FONT, 5, %y, "From ".S$header->get (' From ), [ RETURN|
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$bl ack) ; $y+=10;

$i m >stri ng( HEADER_FONT, 5, $y, "To: ". $header->get (' To' ), [ RETURN|

$bl ack) ; $y+=10;

$i m >stri ng( HEADER_FONT, 5,3y, "Subject: ".$header->get (' Subject'), [ RETURN|
$bl ue) ; $y+=10;

$i m >stri ng( HEADER_FONT, 5, $y, "-" x 80, $bl ack); $y+=8;
foreach ny $line (@$m >body( )}) {
chomp($line);

$i m >string(BODY_FONT, 5, $y, $line, $gray);
$y+=13; last if($y>=HElI GHT);

}
return $im

}

Mac OS X should dter thefirst lineto point to the proper location of Perl:
#!/usr/bin/ perl

g If you don't have acopy of the Perl programming language on your Windows system,
download and install acopy of ActivePerl from ActiveState (
http://www.activestate.com/Productg/ActivePerl/).

Y ou'll want to set the DESTINATION variable (highlighted in bold in the previous script) to an appropriate directory
into which the script should place those generated PNG images:
use constant DESTINATION => g{d:\Digital Photos\Tivo\EMil };

For example, on my Mac, | might choose a space somewherein my Pictures folder that | configured my HMO to
read:
use constant DESTINATION => qg{/Users/raffi/Pictures/Hacks/Tivo/Email };

Next, configure the script for your email particulars by changing the default settings in the @accounts array (called
out in bold in the previous script). For each account, set the DESC to a reasonabl e description of the email account,
st USER and PASSWORD to your email username and password, and set HOST to the name of my POP3 mail
server.

For example, hereismy setup:

ny @ccounts = (

{
DESC => qg{raffi @itwaste.cont,

USER => "raffi",

AUTH_MODE => " PASS",
PASSWORD => " ny_password",
HOST => " pop. bitwaste. cont

},
)

Noticethat | have only one account listed. To add more, smply paste in another copy of the account
settings—starting with { and ending with }—and be sureto put a, between each.
Y ou want to set the DESC to be a description of the email account, and setting it to your email addressisjust fine.

USER and PASSWORD are self-explanatory, and HOST isthe name of your POP3 server.

Running the Hack


http://www.activestate.com/Products/ActivePerl/
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Run the script from the DOS prompt (Start = Run... =—* command) on your Windows PC or from the Termind
(Applications = Utilities =* Termind) under Mac OS X, like so:
perl mail render. pl

The script will download (but not delete) your email and render adew of PNG image fileslike the one shownin
Figure 4-26.

Figure 4-26. An email message rendered asa PNG image by the mailrender.pl script

Date: Gat, ¥ Jun m; A7 16311 =A400%
From: rEbituasta.m '

u ;
Sub ject: izn't this neat?$

what could be cooler than your e-mail as PNGsT 1 can hardly
think of anything else.

r

k Y ou can have mailrender.pl regularly render your email into PNG files autometicdly by
* using Scheduled Tasks on your Windows PC (Start = Programs —* Accessories —*
System Tools =* Scheduled Tasks) or cron on your Mac (see O'Reilly's Mac OS X
Hacks).

Pictures placed in your HM O-shared images directory will be snatched up by the HM O, ready to be displayed dong
with those family photos, as shown in Figure 4-27.

Figure 4-27. An email messagein the TiVoHMO'sgaller

£ NICD /email 1/

message-01

. T EETIIITRRINE=.,

Play slide show
Con't do anythin B

Have fun reading—or watching, to be precise—your emall.

—TobhiasHodlrich
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Hack 62 Listen to Your Email

Listen to your email asan MP3 audio stream—just because you can.

Just when you thought pictures of your email [Hack #61] was over the top, someone had to go and take it even
further. Instead of rendering your email to aPNG image, let's render it to audio.

A combination of the script from [Hack #61] and the Microsoft Speech Object Library (

http:/Awww.mi crosoft.com/speech/) reads thefirst few lines of each email message, rendering them as atemporary
WAV audiofile. That WAV file can then be converted using bladeenc (http://bladeenc.mp3.no/) or theliketo an
MP3filethat TiVo can understand and play. If al goeswell, we can move the MP3 into an area that can be "seen”
by the TiVo Media Desktop.

E Verson 5 of the Microsoft Speech Object Library isinstaled by default under Windows
XP Professond, so youwon't need toingal it again if you're running XP Pro.

The Code

Save the following code to afile named mail2mp3.pl somewhere on your PC hard drive, and follow the
configuration indructionsfrom [Hack #61]:
#l c:\ perl\bin\perl.exe

use strict;

use Owd;

use Fil e:: Copy;

use File:: Path;

use Fil e:: Spec;

use Mail::POP3C ient;

use Mail::Internet;
use LWP:: Sinpl e;
use Wn32;

use Wn32:: OLE;
use Wn32::OLE: : Const gqq{M crosoft Speech Cbject Library};

use constant DESTINATION => q{D:\ MP3\Ti Vo};
use constant PREVI EWLINES => 30;

ny @ccounts = (

{

DESC => q{thoellri @oobar.coni},
USER => "thoellri",

AUTH_MODE => " PASS",

PASSWORD => " password",

HOST => "pop3. foobar. cont

},


http://www.microsoft.com/speech/
http://bladeenc.mp3.no/
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{
DESC => {tobi as@onewhere. cont,

USER => "tobias",

AUTH_MODE => " PASS",

PASSWORD => " password",

HOST => "mai | . sonmewher e. cont
}
)

for my $account (@ccounts) {
# erase existing nessages

rmree([ File::Spec->catfile(DESTINATION, qg{Email}, $account->{DESC}) ],[ RETURN|
0, 0);

ny $pop = new Mail:: POP3d ient (%baccount);

unl ess ($pop) { warn "Couldn't connect\n"; next; }

ny $count = $pop->Count;

if ($count <0) { warn "Authorization failed"; next; }

next if($count == 0); # no new nessages

# create new directory for nessages

nkpat h([ File:: Spec->catfil e(DESTI NATION, qg{Email}, $account->{DESC}) ],[ RETURN|
0, 0711);

for nmy $num (1.. $count) {
ny @revi ew=$pop- >HeadAndBody( $num 100);
ny $mail =Mail:: | nternet->new\ @review;
ny $np3fil e=mail 2np3($mai l);
next unl ess defined($nmp3file);
my $out =Fil e:: Spec->catfil e(DESTI NATI ON, qq{Enail}, $account->{DESC},

qq{ message-}.sprintf("9®2d", $nun). qq{. np3});

copy($mp3file, $out);
unl i nk($np3file);

}

$pop- >d ose;

}

sub mail 2nmp3 {
ny($m =@;
ny $header=$m >head( );
ny $type=W n32:: OLE- >new ' SAPI . SpAudi oFormat"');
$t ype- >{ Type} =SAFT32kHz 16Bi t Mbno;
ny $streamrW n32:: OLE- >new(' SAPI . SpFi | eStreamni ) ;
$st r eam >{ For mat } =%t ype;
$stream >Cpen( " out put $$. wav", SSFMCr eat eFor Wi t e, undef) ;
ny $speech=W n32:: OLE- >new(' SAPI . SpVoi ce' ) ;
$speech- >{ Audi oQut put St r ean} =$st r eam
$speech- >Speak(qq{ From }. $header->get (' From ), SVSFDef aul t);
$speech- >Speak( qq{ Subj ect: }.$header->get (' Subj ect'), SVSFDef aul t);

ny($lines);

foreach ny $line (@$m >body( )}) {
chomp($line);
$speech- >Speak($line." ", SVSFDef aul t);

last if($lines++>= PREVI EW LI NES);
}
$speech->Wai t Unti | Done(-1);
$stream >Cl ose( );
return undef unless (-f "output$$. wav");
# here we call out to the command |ine np3 encode
syst em(qqg{ bl adeenc -quiet -nocfg -quit output$$. wav out put $$. np3});
unl i nk( qq{ out put $$. wav});
return undef unless (-f "output$$. np3");
return File::Spec->catfil e(getcwd, gg{out put $$. np3});

}
Running the Hack
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Run the script from the DOS prompt (Start = Run... = command) on your Windows PC or from the Terminal
(Applications = Utilities = Termina) under Mac OS X, like so:
perl nail 2nmp3. pl

With thismagic running, your email will be downloaded but not deleted. Y our computer will start Sllently talking to
itself and recording itself (see Figure 4-28). It'll then compress dl the sounds down to a basket-full-0'-M P3s that
your TiVo would be content to sit and play al day and night.

Figure 4-28. An email message as M P3 audio through the TiVo Home M edia Option

Song

Duradon: 12s
Year, LMKMOWn
i:i e, LN NiowWT

Don't do anything

See Also

Lame, pronounced: "Lame Ain't an MP3 Encoder” (http:/lame.sourceforge.net/)

—TobiasHodlrich
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5.1 Hacks #63-80

It dways happens when you're dready hafway acrosstown for that dinner date or soaring toward aweek's vacation
in some faraway place: you plumb forgot to set TiVo to record that awards show or season finale.

Sure, indl likelihood, TiVo knows you'd probably want to record the show in question, but it would put your mind at
easeto know it'son the To Do List. It sure would be useful to cal up your TiVo and check.

Two solutions provide access to, and manipulation, of your TiVo over the Web: the officid TiVo Home Media
Option (HMO) and the open source TiVoWeb project. Schedule recordings, prune your Now Playing List, or add
Season passes; about anything you can do while standing in front of your TV set can be done from any web browser
anywherein theworld.

4 Previous Mext b
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Hack 63 Signing Up for the Home M edia Option

Expand your Series 2's capabilitieswith TiVo, Inc.'s software upgrade.

The TiVo Home Media Option (HMO) isa$99 add-on (available at http://mww.tivo.com/4.9.a5p) that you can
purchase for your Standalone Series 2 TiVo. The HMO brings awhole dew of features, including the ability to
schedule recordings over the Web, play MP3s through your television and attached stereo system, display digital
photos on your TV, and even stream television shows between Series 2 TiVos.

@ Unfortunately, thereisno Home Media Option support for Series 1 TiVosor DirecTiVos
(TiVo/DirecTV combination) at thetime of thiswriting.

Signing up for the Home Media Option is pretty smple.

First, get your networked Series 2 TiVo [Hack #50] onto your home broadband connection. Any high-speed
connection will do just fine.

Point your browser to http:/mww.tivo.com and click the HMO link, or go directly to the HMO page:
http://mww.tivo.com/4.9.asp. Y ou will need the email address and password you provided TiVo, Inc. when you first
activated your TiVo. Don't worry if you've forgotten your password; you can either have a new password assigned
and sent to your email address, or you can set everything up again by providing TiVo, Inc. with your service number.
Y ou can find that number on the New Messages & Setup —* System Information screen.

Once you're signed up and have your TiVo connected to your home network, you will have to wait for your TiVo to
connect to the serviceto activate itsdlf. If you're alittle impatient, you might try forcing your TiVo to connect and
download the HMO option right away by having it makeits Daily Cal: TiVo Messages & Setup = Settings =
Phone & Network Setup —* Connect to the TiVo service now. If you notice the addition of Photos and Music
toyour TiVo Central menu, then theingtal worked.

4 Previous Mext
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Hack 64 Remotely Scheduling a Recording Through the HM O

With the TiVo Home Media Option, remotely scheduling arecording is as easy as going to http:/Amww.tivo.com and
making your selection.

Scheduling arecording viathe Home Media Option (HMO) is supposed to be pretty smple, and indeed it is.

Before you can use TiVo'sHMO to administer your TiVo Series 2 remotely, you'll need to log into TiVo Centra
Onlineat http://mww.tivo.com/tco. Y ou'll be prompted (see Figure 5-1) for the email address and password that you
used when you signed up for the HMO.

Figure5-1. Logginginto TiVo Central Online

Create an account Sign in
or tivo.con L0 tiv

OGO
Fagister lor accass o Tvo Canlral Online [Including Manage My Account usars)
[Works wilh any slandalone Tive DAVR wilh

nchive Tive service.)

¥  Find gresl nev TV shows - or your old
levvoriles - wilh our TY searnch tools

»  Schedule recordings rom any web
browser when you have a Tivo Senes2 ™

DVR wilh Home Medis Oplion ™
Raogister >h

New customer? Activating your first DVR? |

After successfully logging in, you're presented with a page for scheduling arecording (see Figure 5-2). First, choose
which TiVo you want to record on; assuming you're fortunate enough to own more than one, there will be multiple

choices.

Figure5-2. Scheduling a recording through TiVo Central Online

| ot add anslher
Schedule recordings for Tive DVR: | Upstairs Tivio T J_IIT.'IE
Search TV Listings (bry Advanced Search)
Find programs by tille. keywrord. or aclor'direclor.
Search for, | i [T 2] mi

Browse by Channel

Find out what's on TV within the next couple of wesks.

[ ;[ 2 WGBH 3) time: (smsia ) (1em 3 (2D
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In much the same manner as TiVo itsdf, you can Search TV Listings for aparticular show by title, title/description,
or actor/director; or, you can Browse by Channel for agander at what'son TV over the next couple of days.

Advanced Search (shownin Figure 5-3) isreminiscent of the Advanced Wishlists [Hack #17] . If you choose that
interface, you can set up "and" relationshipsin the search you want to make. Name that show and the actor/director
and the category. TiVo Centra Onlinewill try to find it for you.

Figure5-3. Using TiVo Central Online sAadvanced Sear ch interface

Schedule recordings for Tivo DVR: Upstairs Tivo 5 | (Ezname or add anoifier DVR)

Advanced Search TV Listings (backlo Simple Search)

Search results will conlzin all the words you enler

Tille:
Descriplion:

AclorDireclon

CategorySubcalegory, | All Categories i | All subcategories | 3|

When: all available days & |

&5

This Ste behavesjust asyou expect your TiVo would. Figure 5-4 showsit listing al the upcoming episodes.

Figure 5-4. Theresults of the program listing sear ch, showing all the showsthat match the query

Search Resolfs Results 1-7 of 7
Law B Order: Criminsllnbend “The Pilgnm” Whils seasching lor the missing daughler of o e .
rotired podion offcor. defeclives sumibls upon o leroes! plolineolving a shipeen | of caplosives 0 ERIIT00AM | 41 LG
Larw & Orgor; Criminal Intond Craansha”™ Delecives sorulinioe a rurder wiche's lamily

o LEd 100 P 41 USE

maran, ish Cypsles wha hove o ciminel Filglary

LEE !!'j-g[' ! fim n!| Imgm Shandah peclived hiurd [or & parsan with large hands whsn

inveshgalng he bealing o eath of o phel ande rers wils un S5 B:00 M TIWHDH

Law B Order: Criminal lrtend "Cone Toal oo aired Eimns suspool &
sall-imp rovesen] guna maschinasd e = fime ligureE

Law & Orgdor; Criminal Intort “Znonolic® A crooked officer's mrarder puls the delscbives on the
trad of an obsosesnly chian doclor (Androw MoCanhy) whoso previous gelinonds hove o Fri LE0 1200 AR A1 LIEA
sharge dissais

Sun SRL10ODPM TH|

% Person of inferesl” Deisctves Goren and Eames probe the
muwder of @ [onmer Alr Foros nurse and distoeed anlhn nearhsy

EaEAT 12008 4] USS

Lavw & Ordar: Crimninal Inlard “Eaggesgn” Debiclivis invisligale an arbnm baggage

S 81 200 PR T WHDH
supsmisor's complaints of sexual harassment afizr she is found rudered Hum Gl

[Back o lajp | Mavies Bparls Othar

Sdlect which upcoming show you want recorded by clicking onit. Y ou will be given the option of recording just the
one episode or getting a Season Passto it (see Figure 5-5).

Figure 5-5. Record thisepisode or get a Season Passto the show
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Law & Order: Criminal Intent

Graansha® Debectives scrubinize a murder vichm's Eamily members, Insh

o R HIE L (L
Gypsies who have a criminal history. Fri 5723 11:00 Pl 41 USA

Duralion: 1:00
Mo Rabng
Cnme Drama, Drama

vincen] D'Onoftio, Kalhien Erbe, Courdney B. Yance, Jamey Shendan
Angela Reed
Dick Woll (Execulive Producer), Rens Balcer (Executive Produ Car)

T oo pose_>)

Therecording options (shown in Figure 5-6) are Smilar to the options you have when you schedule arecording on
the TiVoitsalf: you can have the box keep the recording until spaceis needed, specify whether to start and stop the
episode on time, and pick the quality of the recording. Thereis one recording option that might not seem that familiar:
"What priority?'

Figure 5-6. Setting all the recor ding options when scheduling a show to be recor ded
Law & Order: Criminal Intent

Gragnshe® Deteclives scruinize @ murder wiclim's mily members, Inish o, - -
e by b o ] et Fri 523 11:00 P 41 USA
Gypsies who have a cnirminal histong Cruration: 1:00
Mo Raling
Crime Drama. Drama
1. Record this episode
On Tiv'e DVIR: [“ypsiairs Tive | 8
2. Confirm recording options: i (Changs!
Whiad priority? | Only record if nothing else conflicts = Keep Until: Space needed
— Sart; Gn Time
Whial qualiby? | Use the default on the DVR & Stop: Gn Time

3. Send confirmation?

Yes, use this email address

1
your DV el
me more ]

Because your TiVo isnot continuoudy connected to TiVo, Inc.'sweb Site, it doesn't know exactly what shows your
TiVoisaready scheduled to record. Because your broadband-enabled PVR connectsto TiVo, Inc. only afew times
aday; the information the HM O has may not be as up-to-date asit would like to be. So, if you ask the HMO to
schedule arecording for you, it can't know if thereisaconflict brewing. To work around this problem, there are two
options. "Only record if nothing else conflicts' and "Cance other programsif necessary.” These selections do exactly
asthey say: thefirst will record if there are no other entries on the To Do List, and the second will trump anything
elsedready in the schedule.

If you ask for a Season Pass to be added to your lineup, you're presented with asimilar screen, but thistimeyou are
able to modify the Season Pass options, as shown in Figure 5-7. The only thing you can't changeis the ordering of
your passes; to reorder your passes, you're going to haveto go to your TiVo.

Figure5-7. Set the Season Pass recor ding optionsremotely through the HM O
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Law & Order: Criminal Intent

Graansha”™ Deleclves scnulimize 3 mundsr siclim’s Lamily members, Irish Gypsies
who have a criminal hislory

Fn 5223 11:00 PR 47 USA
Deuralion: 1:00

Ma Kaling

Crime Drama. Drama

1. Get a Season Pass
Cn Tivia DVR; Upstairs Tiva | & |

Which channel? | 41088 &

2. Confirm recording options:

Whal prionly™  Only record if nothing else conflicns __l Kaap Linll Spae needed E
whalguality? | Use the default on the OVR_ ¥ | Keop sl kiost: | 5 episodes %

Sheorey Type Repeats & first run 5
Start:  Om Time :
Stop:  On Time

3. Send confirmation?

L

&g, use lhie emall addrees

mi rmane)

After you have asked TiVo Centra Online to schedule ashow for you, TiVo, Inc. just waits for contact from your
PVR. And hereisthe main reason that you're now using your broadband connection for your TiVo: your TiVo
doesn't have to use your phone line anymore. Now, it'sredlly smple and basicaly unobtrusive for your TiVo to make
its Daily Call. A few times a day, sometimes as often as once an hour, your broadband-enabled TiVo will connect
over the Internet and receive any of these queued-up requestsfrom TiVo Centra Online. If it receivesany, it will

dart to incorporate them into its schedule.

If dl goesasit should, the next time you turn on your TiVo you should find amessage waiting for you, confirming that
your request has been added to the To Do List. And if you check out the To Do List, the show will bethere, as

expected.

If dl does not go to plan—for example, if there's a scheduling conflict—then things get alittle more complicated. An
hour or so after you ask the HM O to schedul e arecording—yprobably around the time your box decides to connect
to TiVo Centrd Online—youll receive an email message, informing you of the conflict. A typica email of this sort
looks something likethis

From TiVo - Your Upstairs Ti Vo DVR confirmati ons@ivo.com

Date: Sat May 3, 2003 15:15:07 Anerical/ New York

To:
Subj ect: Status of your request for "Law & Order: Crimnal Intent"

Your online request for "Law & Order: Criminal Intent : Mlignant" has been
recei ved. However, this episode COUD NOT be schedul ed to record because it
conflicts with a previously schedul ed, higher priority recording.

W Il NOT record:
Law & Order: Crimnal Intent 5/4 10:00 pnm11:00 pm 7 VWHDH
overlaps with Alias 9:00 pm- 11:00 pm

To change which prograns will and won't record, go to the
To Do List and Recording History. To get there:

- press the TiVo button to go to Ti Vo Central

- choose "Pick Prograns to Record"

- choose "To Do List"
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Best regards,

Ti Vo
http://ww. tivo.com support

Thisisthe TiVo HMO'sway of performing conflict resolution. Now it's up to you to go back to TiVo Centra Online
and reschedule.

Because your TiVoisnot constantly connected and your web browser is not talking directly to your TiVo, the
remote abilities of the HMO are quite limited. Thereisno way for you to take alook at the To Do List, and thereis
no way for you to manage your Season Passes. In fact, you are not able to do anything except schedule arecording,
and even that may not go to plan, because you have no way of knowing—until an hour has passed—whether thereis
aconflict. Infact, if you want to record ashow that sartsin 5 minutes, thereisavery good chance that Remote
Scheduling will not do it for you.

Those of you who want it al, take alook at TiVoWeb [Hack #65] instead.
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Hack 65 TiVoWeb, aWeb Interfaceto Your TiVo

TiVoWeb isthe TiVo interface embodied in aweb browser, dlowing you full remote control of your TiVo from
anywherein theworld.

Josha Foust's TiVoWeb (http:/ftivo.lightn.org/) predates TiVo's Home Media Option (HMO) and far outstripsitin
terms of features. While the HM O's Remote Scheduling feature smply alows you to add something to your TiVo's
recording schedule over the Web, TiVowWeb isamost the full TiVo interface embodied in aweb browser. It dlows
direct manipulation of about every aspect of your PVR: manipulate your Season Passes, unschedule something from
the To Do List, undelete a program you might have accidentally deleted, read your TiVo messages, and thelist goes
on and on.

A nicesgdeeffect of running TiVoWeb isthe ability to manipulate your TiVo whileit's doing something € se—playing
back arecorded show, for instance.

Before you begin, you'll need a networked TiVo [Hack #49] with aBash prompt [Hack #52] . Y ou can even usea
PPP-over-seria [Hack #47)] instead of the TiVo/TurboWeb card in your Series 1.

Installing TiVoWeb

Thefirg step isto download the TiVVoWeb gpplication code to the TiVo itself. There are many waysto do this,
probably the easiest of whichisto usethe http_get utility [Hack #53] on the TiVo command lineto grab thefiles
fromthe TiVoWeb ste:

bash-2.02# http_get -T 0 -C 0 -D /var/hack -U http://199.240.141. 102 /[ RETURN|
ti voweb-tcl-1.9.4.tar.gz

At thetime of thiswriting, the current version of TiVoWeb is 1.9.4; be sure to check the TiVoWeb pagefor the
latest, replacing tivoweb-tcl-1.9.4.tar.gz with the gppropriate filename. Notice | used an I P address
(199.240.141.102) in the download URL instead of the TiVoWeb domain name (tivo.lightn.org). http_get does not
have domain name resol ution capabilities, so it won't know whereto find the TiVoWeb Ste.

Another option isto download the TiVVoWeb application code (tivoweb-tcl-1.9.4.tar.gz) to another computer,
enablethe FTP server [Hack #55] on the TiVo, and upload thefile.

Oncethe TiVoWeb gpplication is onboard, move it into the /var/hack directory that we have been working in all
aong and unpack the archive, like so:

bash-2.02# nmv tivoweb-tcl-1.9.4.tar.gz /var/hack
bash-2. 02# cd /var/ hack
bash-2.02# gzip -d tivoweb-tcl-1.9.4.tar.gz

bash-2.02# cpio -Htar -i < tivoweb-tcl-1.9.4.tar

Unfortunately, due to updates in the TiV o operating system, the default version of TiVoWeb does not handle the
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newest genre information your TiVo is keeping track of. So, before going any further, we are going to have to
replace the ui.itcl file with onethat has been patched to work. Joshatalks about this at
http://mwww.tivocommunity.comvtivo-vhb/showthread.php?postid=973653#post973653 and provides code that you
can pasteinto your ui.itcl file. You'l find an upgraded version at http:/tivo.kitschcamppa ace.org.uk/O0ui.itcl .txt.
Either download it to your PC and FTPit into your TiVo [Hack #54] to download it directly to TiVo. Onceyou
haveit moved into /var/hack/tivoweb-tcl/modules, ingdl it:

bash-2. 02# cd /var/ hack/tivoweb-tcl/nmodul es

bash-2.02# nv OOui.itcl.txt ui.itcl

Starting TiVoWeb

That done, let's start the TiVoWeb server running:
bash-2. 02# /var/ hack/tivoweb-tcl/tivoweb consol e

Y ou will seeawhole dew of data scrolling by. Most of these are status and debugging messages of the TiVoWeb
code, detailing its startup procedure. Well go through these messagesin alittle more detail later when we want to
add different extensons to the code [Hack #78] . Ignore them for now.

An "Accepting Connections' status message signasthat the server has started successfully. Point your browser to the
|P address of your TiVo [Hack #51], and you should see the TiVoWeb's main screen, as shown in Figure 5-8.

Figure5-8. The TiVoWeb main page

Tivia Web Project - TCL - v1.59.4
MFS) fFi

TiVo Web Project - TCL v1.9.4
Infa Varieus Info abeut your Tive
Logos Remap your channel logos.
Lags View TiVo log files
Mail Create/view/delete TiVe mail messages
MFS Browse through the MFS FileSystem
Phane Phone Connection
Resource Editor | Editor for TiVio Resources
Screen View and control your TiVo's screen
Search search for TV shows
Theme Change the look of this site
User Interface A Web-based Clone of the Tivo W
Web Remate A Web Based Remote Cantrol for your TivVie
Restart Reload or Quit Tivio Web Project - TCL

(Official Homepage for TholWeb/

Poking Around TiVoWeb

Thefirg thing you should notice isthat the menu items on this front page are the same as the menu items up top. That
menu bar will aways be visible, giving you quick accessto the entire TiVoWeb from any web page ingdethe ste.

Your first red stop should be User Interface, and a page resembling Figure 5-9 will show up on your browser. This
pageiséa the heart of controlling your TiVo; dmost everything you see on your TiVo Central menu onyour
television isgoing to appear here. Take a poke around.

Figure5-9. The User Interface menu
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Tivo Web Project - TCL - v1.9.4

Tivo Web Project - TCL v1.9.4

Info

Logos

Logs

Mail

MF5

Phone
Resource Editor
Screen
Search
Theme

User Interface
Web Remote
Restart

Warious Info about yeur Tive

Remap your channel logos.

Wiew TiVao lag files

Create/view/delete TiVe mail messages
Browse through the MFS FileSystem
Phone Connection

Editor for TiVio Resources

View and control your TiVo's screen
Search for TV shows

Change the look of this site

A Web-based Clone of the Tivo Ul

A Web Based Remote Control for your Tivo
Reload or Quit TiVo Web Project - TCL

Official Homepage for ThoWeb

The Info menu shows you some random informeation about your TiV o, such as how much memory isbeing used and
acaculated guess about how much spaceis currently alocated to television shows. If you want to guess what your
TiVoisdoing, take agander at the Logs and from there you can see what your box is noting. MFS lets you browse
through a representation of the MFSfilesystem and, findly, the Resource Editor exposesafew of TiVo'sinterna
variablesfor editing [Hack #97]. Asfor therest of them, I'll get to them in abit.

Stopping TiVoWeb

To shut down the TiVoWeb web server, vist the Restart menu, either from the main web page or menu bar at the
top of the page, and sdlect Quit. The server will shut itself down cleanly, and you'll get your command-line prompt

back.

Vi

database access.

Do not ssimply type Control-C to shut down the TiVoWeb process from the command line.
Theres arather good chance that the TiVo will reboot itsdf. TiVoWeb is built on top of
something caled TiVoSH (the TiVo Shdl), which doesn't like to be interrupted during
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Hack 66 Scheduling a Recording with TiVoWeb

Remotely scheduling arecording isjust afew web pages away, thanks to the wonders of the TiVoWeb web
interface.

Scheduling arecording with TiVoWeb israther like doing so through TiVo'stelevison interface. From the main
TiVoWeb page or toolbar at the top of each page, click Search. Y ou'll be presented with a page reminiscent of
TiVo's Search by Title screen, asshownin Figure 5-10.

Figure5-10. The TiVoWeb search interface

Tive Web Project - TCL - v1.9.4

Search

Search By: Tiitle 3
Category All i
SubCategory  Don't specify 2 sub-category :)

Search For:
_ Include Channels You Don't Watch

Display Empty (No Upcoming Episodes) Hits
[ Search ]

Flaass anter the startof the tile
The search will match all itles starting with the lext entered in "Search For®

Because TiVoWeb hasitsfingersinto the same hooks asthe TiVo's WidhLigts, its search functiondity isfar more
flexible than its TiV o counterpart. Y ou can search not only by Title, but aso by Keyword, Title Keyword, Actor,
and by Director by smply changing the " Search By" field. Y ou can further filter results by category (Movies,
Educationa, Western, etc.) and subcategory (under News and Business, for instance, you can select Internationd,
Magazine, Westher, etc.).

When you click the Search button, TiVo will chug on for abit, findly returning anything it found matching your search
criteria. Figure 5-11 shows some of the results of a search for the Title Keyword of "phoenix™ when run on my TiVo.

Figure5-11. TiVoWeb search results
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Tivo Web Project - TCL - v1.9.4

Search
Search By:
Category | Al
SubCategory | Don't specify a sub-category
Search For:  pheenix

_ Include Channels You Don't Watch
_ Display Empty (No Upcoming Episodes) Hits

Search Results for "phoenix"

Orig.Ain

Dite Channel Date

Episode Mum
Knight Rider

Knight of the 5-00
@ Phoenix (L/2) 27375 8/26/1982 SCIFI wed 5/21 b
Knight of the 5-00
@ Phoenix (2/2) 57376 9/26/1982  SCIFI Thu 5/22 i
The Flight of the Phoenix
Trauma: Life in the ER
Phoenix Rising 11/28/2000 TLC sat  5/31 Ei:l'“

Sdlect the program you're interested in from the list by clicking on its name—in my case, Knight Rider . Asshownin
Figure 5-12, you'll be presented with alist of al episodes dready recorded on your TiVo, along with upcoming
episodes.

Figure 5-12. Recor ded and upcoming episodes
Tivo Web Project - TCL - v1.9.4
N N
1 ] Phone

@D Knight Rider

Now Showing

Eplsode Num  Orlg.Air Date Channel Date

@ voodoo Knight 50225‘41411935 SCIFl - Tue 5/20

Upcoming Showings

Num Orlg.Alr Channel Date Time
Date

Knight of the 5:00

@ et S7375 9/26/1982 SCIFl  Wed 5/21 >
Knight of the 5:00

: Phoenix (2,2) 57376 9/26/1982 SCIFI Thu 5722 PR
Deadly Maneuvers 57305 10/1/1982 SCIFl  Tue 5/27 ;::“
Good Day at White 5:00

Rock 57303 10/8/1982  sCIFI Wed 5/28 prm
slammin® 5ammy’s 500

stunt Show 57315 10/22/1982 SCIFI Thu 5/29

Spectacular s

Just My Eill 57311 10/29/1982 SCIFI Fri 5/30 :::“

Sdlect the episode that you are interested in. Y ou will be whisked away to the detailed information page for the
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episode and provided the option to Record or Get Season Pass (see Figure 5-13).

Episode Title
Episode Description
Episode Number
Duration

Original Air Date

Actors

Cenres
Rating

Eits

Type
Channel
Showing Date

@!Knight Rider/

~ Deadly Maneuvers

“Michael helps an Army officer (Devon Ericson) investigate
her colonel father's strange death. : el

57305

- 1:00

104171982

| David Hasselhoff, Edward Mulhare, Patricia McPherson,

William Daniels

Crime Drama, Fantasy
- TW-PC
| CC, 5tereo

Series

| 53 SCIFI o)
5/27 5:00 pm

Actions

Get Season Pass

Unlike the Home Media Option [Hack #64] , the TiVoWeb isrunning right on your TiVo box itsdf. TiVowWeb will
notice aconflict right away and tell you about it—no waiting for emailsto find out if the scheduling happened or not.
Talk about instant gretification. Set your Recording Options (see Figure 5-14), and click the Conflictslink to ask the
TiVo to check whether it can actually record the show.

Figure 5-14. Setting Recor ding Options
TiVo Web Project i

- TCL - v1.9.4

Recording Options
Record Quality | _High : ]

-I{u-p At Least [zda-_.rs +]
Start Iur.nrdlng r On-time :4

Stop Recording [ On-tme 3

(Cancal

If you get to themagical No Conflicts screen, hit Record and you should be set. If you smply do not believeit, grab
your TiVo remote, navigateto the To Do Lisgt (Pick Programs to Record = To Do List) on your televison or on
your computer [Hack #67], and you should see whatever you asked to record on the list.

4 Previous | Nt Pl
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Hack 67 What's on and beyond the To Do List?

i

Take apeek at what TiVo hasin mind to record, both explicitly requested To Do List itemsand TiVo Suggestions.

Curiousto know what your TiVo isgoing to record? Y our TiVo maintainstwo lists of upcoming recordings. There's
the To Do List: showsthat you have asked it to record, including individualy scheduled shows, Season Passes, and
WidhLigs. Then there'sthe Scheduled Suggestions List: shows TiVo believesyou'll find enjoyable, based on your
recording history and Thumbs Up/Thumbs Down ratings.

TheToDolList
The To Do List (User Interface == To Do), asdisplayed by TiVoWeb in Figure 5-15, should look familiar, asitis

meant to look just likethe To Do List onyour TiVoitsdaf. Along with program name, the list shows the episodetitle,
date, time, and channdl.

Figure5-15. TheTo Do Ligt, asdisplayed by TiVoWeb

Tiva Web Project - TCL - v1.9.4

e Channel Frogram

Sun  5i4 2 WA This Week With George

Mo de Tizl
an Stephanopoulns cirid ke

Sun  5f4 500 pgm WLV Smallville Witness -
Sun 8f4d B30 pm WOVE ABC World News Tonight Sunday Mo Episode Tikle [
Sun 54 T:00 pm WLV Gilmare Girls Run Away, Lintle Boy =2
Sun 554 &:00 prm WFXT The Simpsans Old Yeller Belly m
Sun  Lf4 900 pm WOVE Allas Spcond Dauble; The Telling [ ]
Mon 5 G0 pm WOVE ABC Warld News Tenight Mo Episode Tigle =
Mo 55 9:00 pm WLYI Everseaad Epistde 20 =
Mion 515 l[l::lre WEZT TSI Miami Tindser Baox =
Tue 5B 3:15 am WHDH Late Might With Conan O'Brien Ma Episade Title -
Tue B/ B30 pm WOVH ABC Warld News Tonight Mo Episade Tigle -
Tue 56 300 pm WL Gilmare Girls Say Goodnight. Gracie L
Twe 56 9:00pm WRXT 24 Day Z: 5:00 - G:00AM =
Wed 5iT lE::r: WHDH  Late Wight with Conan O'Brien Mo Episode Tighe =
Wed 5/7  G6:30pm WOVE ABC World News Tonight Mo Episade Title [ |
Wed 57 E00pm WL Dawson's Crepk Jaey Fotter and Capesids Radamption
[ Delece Shows ]

The Scheduled Suggestions List

The Scheduled Suggestions List (User Interface = Scheduled Suggestions) looks exactly likethe To Do Ligt.
However, the programs displayed are shows your TiV o has noticed—believing them to be showsyou'd like—and is
going to record for you. Figure 5-16 showswhat my TiVo hasin mind.

Figure 5-16. Scheduled SuggestionsList, asdisplayed by TiVoWeb
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Notethet thislist isdightly different than if you dlick on"Suggestions’ from the User Interface menu. That web page
displays everything your TiVo is consdering, wheressthis page showswhat your TiVo has actually committed to
recording.

4 F'rexrin:-us] Mext P]
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Hack 68 Deleting Scheduled Recor dings

TiVoWeb enables you to remove scheduled recordings from both the To Do List and TiVo'sinterna Scheduled

Suggedtions.

Notice the checkboxes next to the episode names (see Figure 5-15) in both the To Do List and the Scheduled
Suggestions List? In both cases, these checkboxes are used to del ete shows from the list. Simply click the
checkboxes associated with programs that you want to cancel, scroll down to the bottom of the screen, and click the
Delete Shows button. TiVowWeb will pop up a confirmation screen, as shown in Figure 5-17. Click Yesto cancel the

recording.

Figure5-17. Ddleting a scheduled recording
TiVo Web Project - TCL - v1.9.4
H B
| ' |-. =

fo L 5 L] M

Delete the following:?

Date Time Program Episode

10:00 Sorority J
Wed 5/21 pm Life o
Wed 5/21 10:30 Fraternity How to Lose a Pledge in 10 Days: o

prm Life Welcame to Hell, Part 2 =

4 Previous | Mext Pl
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Hack 69 Undeleting Recor dings

So you've become alittle trigger-happy and accidentally deleted something your spouse or roommate has asked you
to keep. Reclaim recently deleted recordings before TiV o does away with them permanently.

Deleting atelevison program puts the show into the TiVo equivalent of limbo; while not actudly deeted immediately,
the show is effectively deleted, sinceit isno longer visible on your Now Playing List. In actudity, the location on the
hard drive where the show livesis smply marked as available for reclamation; a any moment, TiVo can overwriteit
with anew recording. Thisleavesyou asmal window of opportunity to reclaim that soon-to-be-lost show you
deeted just afew minutes ago. But the window closes quickly, so don't expect to find that episode of World News
Tonight you recorded three months ago still somewhere on your hard drive.

Just because TiVo doesn't expose the del eted program through its menus doesn't mean that TiVo doesn't have a
handle on it; it very much does, as does TiVoWeb.

From the TiVoWeb main page or the top-of-the-page navigation bar, navigate to User Interface = Deleted Shows
. Mot of thetime, TiVowWeb will report that you have "No shows available for undelete,” but every so often youll
get lucky and see ascreen like the onein Figure 5-18.

Figure5-18. The shows available for undeetion
Tivo Web Project - TCL - v1.9.4

“.& Family Guy And the Wiener Is ... Sun  5/18
?& Dawson's Creek Kiss Mon 5/19
'@ Knight Rider Knight of the Rising Sun Mon 5/19
i . The One Where Chandler Crosses

& Friends S e Mon 5719
‘& ABC Woarld Mews Tonight Mo Episade Title Mon 5/19
'@ Friends The One Where Rachel Is Late Mon G5/19
. Late Might With Canan )

& i No Episode Title Tue 5/20
?& Gilmore Girls Those Are 5trings, Pinocchio Tue 5720

To undelete & show click the lcon nextio s name

To actualy undel ete the show, just click on the recycling icon next to it. TiVowWeb will ask you if you are sure you
want to undeleteit. Click Y es, and that show will be added to your To Do List and removed from your Deleted
Shows lig.
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Hack 70 Renaming Recor dings
HACGK
#7{1
Amuse yoursdf and entertain your friends by editing show titles, episode names, and program descriptions.

Y ou've probably dreamed of starring in amovie with Audrey Hepburn. Thanksto TiVoWeb's Edit Program
functiondity (User Interface =—* Now Showing = Episode Title = Edit Program), you can edit thetitle of a
show, name of a particular episode, even the program description, to include your name. Make yoursdlf the guest on
Late Night with Conan O'Brien (see Figure 5-19), and watch your friends eyes open with amazement.

Figure5-19. Editing the descri
TiVo Web Project - TCL - v1.9.4

ption of arecording

Title Late Might With Conan O'Brien
Conan hangs with Raffi and Rael

Description

Save Until... | 1day
Actors

Cuest Stars Raffi Krikorian, Rael Domfest

Directors

Exec. Producers |

Producers

Writers

Once you've made dl the changes you'd like, just hit the Save button, pick up your TiVo remote, and surf to the Now
Playing List and recording details screen to see your changes reflected.

A Previous | Mext Pl

Top




This document is created with the unregistered version of CHM2PDF Pilot

4 Previous | Mexct Pl

Hack 71 Editing Season Passes
HACGK
#71
What TiVoWeb interface would be complete without the ability to manipulate your Season Passes?

TiVoWeb provides afull interface for manipulating existing Season Passes, whether they were origindly set up viathe
TiVotdevisioninterface or TiVoWeb. From the TiVoWeb main screen or toolbar, navigate to User Interface —
Season Pass for alist of your Season Passes. Figure 5-20 showsmine.

Figure 5-20. TiVoWeb's Season Pass page
Tivo Web Project - TCL - v1.9.4
'

Dawson's Creek First Rumn

Allas First Rum

Gilmore Girls Repeats & FR

24 First Rum

The West Wing First Rum

Enterprise First Rum

Friends First Rum

ER First Rum

Ta adit a season pass click the lpon necd ' s nama

For each individua show in thelist, you can edit the Season Pass parameters by clicking theicon next to aprogram
name. Y ou have full control over the recording quality, how long to keep episodes on your TiV o, whether to record
repests, and other Season Pass options found in the standard TiV o interface. Unfortunately, as of thiswriting, the
only thing that the TiVoWeb interface cannot do is reorder the Season Passes; that much you are going to have to do
from the remote contral.

4 Previous | MHext Pl
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Hack 72 Emulating the TiVo Remote

in

TiVoWeb sports aworking image map of a TiV o remote control that you can actudly use to control your TiVo.

Cat got your remote? If so, for al but the latest models (the Series 2 DirecTiV o features arudimentary control panel
on the box itsdlf) you're TiVo-less for the foreseeable future. Sure, you can purchase another at the TiVo Store (
http://store.tivo.com/Search.bok ?category=A ccessories), but what will you do in the meantime?

While at first blush it may seem rather asinine, TiVoWeb's Web Remote (choose Web Remote from the main screen
or toolbar) might just save primetime. Web Remoteisfully functional, clickable, image-mapped picture of your TiVo
remote control (see Figure 5-21). And that's your own remote control, mind you, not just ageneric mode; TiVoWeb
actualy goesto the trouble of choosing the right image for theright TiVo model.

If you click one of the buttons on this page, your TiVo will react precisely asit would have if you'd hit the respective
remote control button. If you click the picture of the TiV o button while you're watching atelevision show, your TiVo
will whisk you away to TiVo Centra. Pressthe Power button (for those TiVosthat haveit) to turn off your PVR.

Those with an aversion to mousing around with this faux remote can control their TiV o from the comfort of their very
own computer keyboard. Through the magic of JavaScript, the Web Remote page captures keystrokes and

trand ates them into remote control button presses. Table 5-1 summarizes the supported keystrokes and their
associated remote control buttons.

Table5-1. The TiVoWeb keystrokes and their associated remote control buttons

Keystroke TiVoremote control button
Up arrow or Enter o
Right arrow or ] v
Left arrow or [ [y
Spacebar or P o



http://store.tivo.com/Search.bok?category=Accessories
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Down arrow or A D

/ or ackspace o

At thetime of thiswriting, this hack works only with certain browsers—Internet Explorer and Mozilla

Figure5-21. The TiVoWeb Web Remote on a Sony SVR-2000
Tive Web Project - TCL - v1.9.4
H B B B N

[TEXT) [IMAGE]
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Hack 73 Emulating TiVo's Screens
iz

TiVoWeb's web browser emulation of the current TiVo screen dlows you to control TiV o through the traditional
interface without being anywhere near your TV.

The Web Remote [Hack #72] alows you to move about through TiVo's menus, but you have to be sitting in front of
your television to see what's happening. Not so if you use the Screen emulator.

Sdlect Screen from the TiVoWeb main page or toolbar, and you'l find yourself on a page showing al the menu
optionsthat are currently being displayed by the TiVo. For example, if your box isdisplaying the TiVo Central
screen, then the Screen page in your browser will show amenu with the same choices available through the TiVo
Central screen. Clicking an option will both cause your TiVo to display that menu on the television screen and aso
show arepresentation of that menu in your browser. Figure 5-22 shows the Screen emulator in action.

Figure5-22. Actual TiVo screen and browser emulation
Now Playing List

Watch Live TV
Showcases

Pick Programs to Record
Messages & Setup
W Sneak Peek at Jim Camey in BRUCE ALMIGHTY

Tivo Web Praject - TCL - v1.9.4

TiVo Central

Now Playing List

Warch Live TV
Showcases

Fick Frograms to Record
Messages & Setup

If you click on any link in the Screen emulator, not only will the web page change, but the television screen will dso
reflect the changes. Those links on the bottom of Figure 5-22 are persistent throughout the entire emulator. Y ou can

awayshit the ] button, hit the Back button, or refresh the screen in case the TiVo has changed out from under the
web page.
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Thereareafew limitations to keep in the back of your mind when using this hack:

TiVo modesthat can actualy be turned off will be unresponsive to the Screen emulation until the TiVo box
itself is powered up.

Search screens (e.g., Search by Title) and the Season Pass Manager have not yet been implemented, at
least not at the time of thiswriting. So, while you can surf to these screens viathis hack, you will not be able
to interact with them. Thisredly shouldn't be much of aproblem, though, as you can use some of the other
hacksto get a the same functiondity.
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Hack 74 Using TiVo Mail
HACGK
#74
TiVoWeb turns your web browser into aweb mail client so you can read and delete your TiVo mall.

Fdsfy messagesfrom TiVo, Inc., threatening friends and family that their TiVVoswill stop recording their favorite
showd Or leave yourself notes somewhere you will be very likely to read them: right on your television screen.
Welcometo TiVo mail.

Before we dive into writing new mail, first let's figure out how to read the mail that TiVo, Inc. might leave you first.
Surf to Mail — View/Delete Existing Mail from the main web page or the menu bar. If your TiVo hasmail or
messages, you'll be able to read them from here. But, of coursg, it's hard to test this, right? How often do you get
TiVo mail anyway? So, let's creste some mail to read first.

Go back to that Mail menu and select Create New Mail . Asshown in Figure 5-23, just enter in the message you
want.

Figure5-23. Leaving a TiVo message destined for Pre-TiVo Central and forging it from TiVo

Tivo Web Project - TCL - v1.9.4

Enter new email message
Priority: Medium
Destinatian: | Pre-Tivo Central
Expire: in 2 weeks
Subject: Warming
Fram: Tive
Warning, Raffi - We a1 Tivie have been noticing that your television watthing
hahits are horrendous, Starting effectively. we are dropping your Tivio
subscription as we are just too embarassed 1o have you as a custamer
Body:

When mail pops up on the message board, you get that envelopeicon on the TiVo Central menu next to "New TiVo
Messages & Setup.”" Y ou've probably aready seen the envelopeicon used for channel lineup changes and the like.
The more exciting way to send amessage—a so away to force the message to come up—is to post the message to

"Pre-TiVo Centrd," asthisis bound to get the TiVo user's attention. When somebody hitsthe ¥ button, this
message is going to come up on the screen first (see Figure 5-24). Just be sure to delete the message; otherwise, it
will just keep coming up.

Figure 5-24. The display of the message sent in Figure 5-23.
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A néw PreTivio Central Message
Raffi Krikorian
Wed 5/7

pre

come up right away

Press SELECT to continue
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Hack 75 Changing Channel L ogos

[l

Fiddle with the channel logos shown in the Now Playing List and program info bars.

Whileflipping through channd's or browsing the Now Playing List, you'll notice that certain programs sport the logo
of the channd from which they were recorded. On my TiV o, these are usudly network channelslike NBC and
gpecidty channelslike the Discovery Channel. These channd logos are stored on the TiVoitsdlf, and TiVowWeb

exposes access to al those logos and the facilities to assign them.

Navigate to the Logos menu (either from the main TiVoWeb screen or the toolbar). Y ou should see your entire
channdl lineup, with logos associated with some of the channels. Figure 5-25 showsatypica channel lineup with
some channel logos. Thefirst column of logos are those seen in the black information bar that overlays either the
recorded or the live program, and the second column are the images that you seein the Now Playing List next to the

episodetitles.

10

11

12
14
17
18

WHDH

WENH

WLVI

W5BK

WEPX
WLEX
WLINI
WHNDS

limpart Laga/ (Delets Lego! /Automatically Assooiate Lagas!

MName

WEXT
WHDH

WENH - New Hampshire
Public

WLVI

WSEK

WEPX (Formerly WAEL)
WGEX
WUMI
WHND5S

Browsing the Available L ogos

Before we do anything e se, let'stake aquick look at al the logosthat the TiVo already hason it. Don't worry, we

Channel

(none)
{none)

(none)
[/

(none)

»
W
QLN

(none)
(none)
(none)
{none)

Figure 5-25. Channel logos associated with your channe lineup
Tivo Web Project - TCL - v1.9.4

Now Showing Change

(nonej)
(none)

(none)

(none)

(none)

(nonel

{none)

(none)
(none)
(none)
(none)

won't change anything yet. We are just going to poke around to see what's there.

Change
Change

Change
Change

Change

Change

Change

Change

Change
Change
Change
Change
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Click the Change link associated with the first channd in the list. The logo chooser page will ligt dl thelogos available
to you (see Figure 5-26). Thefirst group contains the channel logos, and the second contains the logos for the Now
Playing List. Quite afew of them, no? It's curious they are not assigned in thefirst place.

Figure 5-26. Some of the available channdl logos
TiVe Weh Praject - TCL - v1.9.4
H B

Choose a logo for "WGBH" (2):

I[nona)

Channel Lagos
Edfamily)

aande abc abcfamily allnews
i s BB e
UIE - Sk 2)

amc animal planet bhcamarica et

boambery boamerang Bravo
v .
SAREEER 5
il ddiiiengn POXE LAINE
canaldetiempa taroannebaark cinelatine
T
R

o e
imk,z E:g@?

cireman claravision

chin

cnnespanal cnnheadlinenews cnninternational comedycentral

Assigning a Logo

Let'stry assigning alogo to achannd. Find alogo on thelist for achannel that you know you receive but which
doesn't currently appear to have an assigned logo. In my case, ABC doesn't have an assigned logo, even though |
seeit among the available channd logos. Back up to the Logos page—that listing of dl the channelsyou
receive—and click the Change link next to your ABC ffiliate (for the Bostonians out there, | have channd 5,
WCVB). Now, find the ABC logo, point, and click. TiVoWeb should redirect you back to the main Logos page,
and you should now see thelogo next to your ABC channd. | have only an ABC channel logo; my Now Showing
List logoislisted as"(empty)." Of course, if your TiVo does not havethe ABC logo availableto it, you can dways
subgtitute another inits place.

Unfortunately, before you see the logo appear on the TiVo itsdlf, you are going to have to reboot your machine. Be
surethat your TiVo is not recording anything before you reboot (some of you might have to reach around back and
pull the plug). Wait a second or two for the spinning of the hard drivesto die down, and then plug the cord back in.
When your TiVo comes back up, go to live TV and surf your way to the ABC channd. On the top-right of your
screen, you should see thelogo you chose. Figure 5-27 shows my new ABC logo, now appearing on the information
bar.

Figure 5-27. Information bar sporting a newly assigned ABC channel logo
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Hack 76 Automatically Assigning All L ogos

7o

If TiVo dready hasdl theselogos on board, why doesn't it just use them?

| persondly have over 150 program and Now Playing logos aready ingtaled on my TiVo, and you probably have
somewherein the same balpark if you arein the United States. It would be amajor inconvenience to have to ingtall
each and every logo one a atime using the steps outlined in [Hack #75] . Thankfully, TiVoWeb hasthet functionality
dready builtin.

Toward the top of the Logos page, you should notice an Automatically Associate Logoslink. Click it. TiVoWeb
asksto confirm that you want it to autometically associate the imagesit has with the gppropriate channels. Eyebal the
list, just to make sure dl seems asit should, and click the Associate button at the bottom. TiVoWeb will do dl the
association for you fairly quickly.

Of course, you still need to reboot your box to have the new logos appear on the TiVo itsalf.

4 Previous Mext b
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Hack 77 Creating Your Own Custom L ogos

7

If you have acredtive flair and want your TiVo to have alittle more of its own persondity, you might try cresting your
own custom channel logos.

If the default channel logos don't please your artistic eye, or if the one logo you were looking for isn't onboard (Now
Playing logos are typicaly missing), you can smply import our own custom logosto use on your TiVo.

All you need isyour favorite graphics agpplication. Find one that can intelligently manipulate paettes and spit out PNG
files, Photoshop or the Gimp (http:/Amww.gimp.org/) will do just fine.

There are two keysto creating channel logos properly. Thefirst is szefresolution; channel logos must be 65 pixels
wide by 55 pixels high, while Now Playing logos are 100 pixelswide by 35 pixels high. The second isthe redtrictive
color paette. Rather than build an appropriate palette, the best routeisto open an existing logo in your graphics
application and use it as atemplate for building new ones.

For thisexample, | have chosen to replace the bland black-and-white MTV logo with adightly more colorful onel
came across on the Web. Load a page on TiVoWeb with acolorful logo onit; NBC is probably the best bet, as
most TiVoswill dready haveit ingtalled somewhere on the Logos page. Right-click or Control-click on theicon to
saveit to disk, and then pop open the logo in Photoshop. Then, open thelogo you found on the Web and resizeit so
that it fitswithin the NBC logo's bounding box, as shown in Figure 5-28 with my new MTV logo. Erasethe NBC
logo with the eraser tool (a Select All and Delete should also do just fine). Next, copy and paste the new logo inits
place. The act of pasting the new logo into the old NBC image causes the pal ette to be remapped, which is exactly
what we want it to do.

Figure 5-28. Using the existing NBC logo to create the new, custom, color-mapped M TV logo in Photoshop

1 L=} Lol 200% tindex)
H M T T L ‘

- WUSIC TELEVSION "

Creating the Now Playing logo is done in the same way.


http://www.gimp.org/
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M Pay attention to properly centering theimage inside the bounding box.

That done, you should save thefile, naming it according to the following conventions: use the channel initialsand -
s1-pl for channe logos, and use -s2-p2 for Now Playing logos. Be sure to assign the right extension: .png. For
example, | named my files mtv-s1-pl.png and mtv-s2-p2.png. Save the file as a noninterlaced PNG.

Findly, we are ready to make the switch. Navigate TiVoWeb once again to the Logos page, click the Import Logo
link at the top, and click the Choose File button. Y ou'll be prompted for custom files to upload; select one of thefiles
you just created and click the Import button to send it to your TiVo. You'll have to do thisfor both the channe and
Now Paying logofiles.

TiVoWeb now knows about these custom logos, and you can associate them [Hack #75] with any channdl you
choose.

4 Previous Mext b

Top



This document is created with the unregistered version of CHM2PDF Pilot

4 Previous Mext b

Hack 78 Dropping New Extensionsinto TiVoWeb

TiVoWeb ismore than just aweb server; it's an gpplication server. Extending its functiondity isas smple as dropping
amoduleinto theright directory.

Oneredly gresat festure of TiVoWeb isthe smplicity of adding more functiondity. Think of this as"hacking the hack."

Every item you see on the main screen is actudly linked to something called a module. If you meander over to
Ivar/hack/tivoweb-tcl/modules on your TiVo, you should see itcl files, reminiscent of each of TiVoWeb's menu
items ui.itcl controlsthe User Interface, search.itcl administers requeststo the Search page, and so on.

If you find amodule that you want to load into TiVoWeb and run (unfortunately, thereis no master list, so youll just
have to keep an eye on bulletin boards like http:/mww.tivocommunity.com), just drop thefileinto the
/var/hack/tivoweb-tcl/modul es directory and select Restart == Quick Reload from TiVoWeb's main screen. This
asks TiVoWeb to restart and load any new modules. Once that's done, you'll see any new menu item associated with
the module among TiVoWeb's menus.

Persondly, | redly likethe Now Playing with Sort and Folders and DisplayText modules, which well take alook
at now.

Now Playing with Sort and Folders

One of the biggest problems associated with adding hard drive space to your TiVo (see Chapter 2) isthat the Now
Playing List quickly becomes unmanagesble. The ability to sort the list on thetelevison [Hack #10] or inthe
TiVoWeb helps, but sometimesit'sjust not genera enough. Thisiswhere LJs Now Playing with Sort and Folders
TiVowWeb module (http:/Amww.ljs.nildram.co.uk/tivo.ntml) comesin.

LJsmodule dlowsyou to create folders to sort your recorded shows into. By default, al episodesfal into an All
Programs folder, in which you can not only sort asyour TiVo does (all shows are sorted by recording date, with the
recommended shows at the end), by expiration date, or aphabeticaly, but you can aso sort by duration and genre.

Creating new foldersislike adding your own custom genres to the television shows you record. Wheat if you could
bring up your TiVoWeb and ask it to display only showsthat you classfy as"Sunday morning favorites'? In the
language of LJs module, you just create a Sunday morning favorites folder and assign a couple of television shows
toit. Later, when you come back to TiVoWeb, you can access the module to search and browse through that folder.

Ingtallation of LJs module shows just how easy itisto ingtal TiVowWeb modules. Download folders.itcl from hisste

and upload it to your TiVo. | suggest you just use your web browser to get a copy of the itcl file, and then usethe

TiVo FTP server [Hack #55] to move thefileto your /var/hack/tivoweb-tcl/modules directory on the TiVo. Restart
= Quick Reload will coerce the server to reload dl its modules, and that'sit!


http://www.tivocommunity.com
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Go to TiVoWeb's main screen, and you should see the new link in the menu and menu bar, as shown in Figure 5-29.
Cool, huh?

Figure 5-29. TiVoWeb home page, with L J's Now Playing with Sortsand Folders moduleinstalled

Tiva Web Project - TCL - v1.9.4
Laa Ma MF5

{Main Men alder nfa! [/Loga

lvVo Web Project - TCL v1.9.4
Folders Mow Showing with Sort and Folders
Infe Various Info about your Tive
Logos Rermap your channel logos.
Logs View TiVo log files
Mail Create/view/delete TiVe mail messages
MF5 Browse through the MFS FilaSystem
Phone Phone Connection
Resource Editor Editor for TiVio Resources
Screan View and control your TiVo's screen
Search Search for TV shows
Theme Change the look of this site
User Interface A Web-based Clone of the TiVo UI
Web Remote A Web Based Remote Contral for your TiVe
Restart Reload or Quit Tivo Weab Project - TCL

[Official Homepage for TvalWeb!

DisplayText

What if you could have aredly smpleweb interface for putting text on the screen? One DisplayText TiVoWeb
module coming right up!

Firgt, though, you'll need to be sure that you have ingtalled newtext2osd [Hack #41] . Then, grab Gary Daviss
DisplayText modulefrom http:/mww.webguild.com/tivo/default.aspx, and extract the displaytext.itcl fileinto the
Ivar/hack/tivoweb-tcl/modul es directory, just as described for the Now Playing with Sorts and Folders module.
Reload TiVoWeb to have the DisplayText item show up in the menus.

Sdect DisplayText from TiVoWeb's home page or menu bar, and you'll be presented the smple form shown in
Figure 5-30. Fill out the form, click the Display Text button, and poof!—the text you typed pops up on your
televison set. Won't that be asurprise to your supposedly geek-worthy friends watching TV? The DisplayText
module alows you to type in the text, positioning, and colorsinto aweb page and then display it on thetdevision, al
with a press of abutton.

Figure 5-30. The DisplayText module


http://www.webguild.com/tivo/default.aspx
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Hack 79 Starting TiVoWeb with TiVo

li7o

Y ou certainly don't want to have to start TiVoWeb from the command line every time you reboot your TiVo.
Instead, have it start up when TiV o boots.

Getting the TiVoWeb server to start automatically when you boot your TiVo itsalf isjust amatter of adding the right
invocation to theinitialization system.

Y ou'll need command-line accessto your TiVo Section 3.3. Once you're logged in, be sure that the root partition is
mounted read/write:
mount -o renount,rw/

Next, you'll smply append the same command used to start TiVoWeb [Hack #65] manualy to the startup script,
[etc/rc.d/rc.sysinit, like so:
echo "/var/hack/tivoweb-tcl/tivoweb"” | cat /etc/rc.d/rc.sysinit

To commit your changes, remount the filesystem asread-only:
nmount -0 renount,ro /

Reboot your TiVo. After you get past the AlImost there startup screen, TiVoWeb should be up and running and
accessible through your web browser.
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Hack 80 Putting Your TiVo on the Web
V180

All your TiVoWeb usage thus far has probably been done from the comfort of your own home network. But the true
magic liesin reaching your TiVo from anywherein theworld.

Y ou're probably itching to put your TiVo on the Web so that it can be accessed from anywhere in the world.
Otherwise, why would you go through the trouble of web-enabling your TiV o box, rather than smply standing in
front of your televison s&t, remote control in hand?

While you have about dl you need to put your TiVo on the Web, beware of the dragons there. Smply giving your
TiVo one of your broadband account's Satic | P addresses and opening it to the world is fraught with dangers. While
| have been crowing the TiVo asaLinux PC'slittle brother, I've been glazing over the fact that the TiVo's networking
Isnot quite up to theleve of itsbig brother. The smplest denia-of-service attack against your TiVo can take it out of
commission. Thereésno built-in firewall, and it has not been battle-hardened againgt network intrusions.
Authentication—alowing only discriminating accessto your programming—is primitive at best.

And this assumes you even have the ability to run servers on your broadband connection, know something about |P
addresses and port-forwarding, and so forth.

For these reasons, it's best to leave your TiVo behind your home network's firewall. Just accessit from theinside,
wherethings are safe and friendly.

Wheresthefun in that?

There are three real optionsfor getting your small box to a place that the Web can seeit, and each option hasits pros
and cons. Think of these options as a continuum, trying to balance the smplest to setup with the most secure
infrastructure.

Port Forwarding and Security by Obscurity

If you have abroadband router (DSL or cable modem) in your home that can connect multiple computersto the
Internet, chances are that your router can do something called port-forwarding. This meanstdling your router to
route requests received on a particular port (think of channels) to a particular computer on your home network.

Y ou can use this functionality to route requests on a particular port to your networked TiVo. Choose a port number
that you will remember but that most people won't guess;, my persona favorites are numbers like 8080, 8008, or the
more obscure 8013, to pick one at random. Tell your router to forward al such requests to port 80—the standard
web server port on which TiVoWeb runs—on your TiVo box, and access TiVoWeb by pointing your web browser
a your router's | P address and port you chose to forward.
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Bear in mind that security by obscurity isin no way redl security. If someone guesses your |P address and port at
which your TiVoisreachable, they'rein like Hynn.

TiVoWeb's Rudimentary Password Protection

For alittle more protection from somebody who stumbles upon your Internet-accessible TiVo and decides to queue
up lots of television shows for you to watch, TiVoWeb does have some rudimentary password-control mechanisms
built into it. Set up your TiVo and router for port-forwarding, but then coerce your TiVoWeb to ask for a password
every time.

To assign ausername/password pair to your TiVoWeb server, you need to change the first two lines of your
tivoweb.cfg filein the /var/hack/tivoweb-tcl directory:

User nane =

Password =

Y ou actually need to assign a username and a password on these two lines. If you have an editor on your TiVo [Hack
#39] then you can just edit thet file directly. No editor? No problem! Just execute the following commands on your
TiVo:

bash-2.02# cd /var/hack/tivoweb-tcl

bash- 2. 02# echo Username = raffik >> tivoweb. cfg. hold

bash-2. 02# echo Password = pass >> tivoweb. cfg. hold
bash-2.02# cat tivoweb.cfg | tail -5 >> tivoweb.cfg. hold

bash-2.02# nv tivoweb. cfg. hold tivoweb. cfg

But you probably want to change the username/password pair from raffik/pass to something else. The preceding
commands create atemporary file named tivoweb.cfg.hold, whose first two lines are the username and password
lines. Now, if you look at the tivoweb.cfg file, you'l noticethat it is seven lineslong. The second-to-last line will
append to the tivoweb.cfg.hold filethelast fivelines of tivoweb.cfg. Good to go. Now, just copy your new file over
the old one.

Once you have made these changes, reset your TiVoWeb (Restart = Quick Reload). If al goeswdl, the next time
you try to access TiVoWeb, you'll be prompted for a username and password before being able to go any further.

Proxy Pass-Through with Apache

Now, while port-forwarding with passwords works and is probably safe, it still exposesthe TiVoweb and the TiVo
itself directly to the vagaries of the Internet—something that should not necessarily be done lightly. In amost every
case, itisprobably OK to do so. But if you want to be extrasecure, or if you are running PPP over the serid port,
then setting up the Apache web server (downloadable from http://mwww.apache.org) to proxy pass-through isthe
way for you. In redlity, any modern web server should be able to be configured for proxy pass-throughs.

Doing thiswill certainly take more hardware than the other two options. Y ou are going to need another computer
somewhere on your network that is prepared to be exposed to the Internet. That machine will accept al messageson
the TiVo's behdf and then make the TiVo's request on the behalf of the requestor on the Internet. Because the
computer's TCP/IP stack is more robust, it can handle erroneous or malicious connections. The computer processes
connectionsthat it deemsas OK, and then it establishesits own connectionsto the TiVo (which are aimost
guaranteed not to be malicious) and passes the data back and forth.


http://www.apache.org
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Think of this processlike having abody guard: your body guard makes sure that malicious people do not get to you.
Y our bodyguard provides al the protection, but every oncein awhile heisgoing to get aquestion about you that he
cannot answer. He will then turn to you, ask the question, and relay the answer to who ever asked the question.

Y eah, Apacheislikethe TiVo's bodyguard.

The following ingtructions assume you have Apache up and running on acomputer on your home network and have
port-forwarded requests on some port to this computer. | also assume that you aready have Apache serving web
pages from ingde your network to the rest of the Internet.

Wearegoing to use mod_proxy, afairly slandard Apache extension module designed to handle connection
forwarding.

Edit your Apache server's httpd.conf file, commonly found at /etc/httpd/conf under Unix, /etc/httpd on Mac OS X,
and in the conf subdirectory of your Apache instalation on Windows. Make sure the following two lines are
uncommented (i.e., they are not preceded by a# character at the beginning of theline):

LoadModul e proxy_nodul e nmodul es/ | i bproxy. so

AddMbdul e nod_proxy. c

These two directives will have Apache load the proxy module at startup.

Now, we need to map TiVoWeb into a portion of your Apache server's namespace. For example, if you can reach
your web server on the Net as http://your.web.server, then you want to connect to your TiVoWeb ingtdlation by
pointing your web browser to http://your.web.server/tivoweb. Obvioudy, your computer has a different name than
your.web.server , and you might want it to have adifferent directory at the end of the URL.

Add thefollowing linesto the end of your httpd.conf file, but replace tivo in http:/tivo with the IP address of your
TiVo, and replace /tivoweb with the directory where you want it to be:

ProxyPass /tivoweb http://tivo/

ProxyPassReverse /tivoweb http://tivo/

Lastly, weneed totdl TiVoWeb that it is operating behind Apache in aspecific directory. Again, themagicisinthe
tivoweb.cfg file. Either edit it using an editor on your TiVo to set the Prefix line to the name of the directory, or run
the following commands on your TiVo:

bash-2.02# cd /var/hack/tivoweb-tcl

bash-2. 02# head -3 tivoweb.cfg tivoweb. cfg. hold
bash-2.02# echo Prefix = tivoweb tivoweb. cfg.hold
bash-2.02# cat tivoweb.cfg | tail -3 tivoweb.cfg.hold

bash-2.02# nv tivoweb. cfg. hold tivoweb.cfg

Restart TiVoWeb and your Apache server. Now, al requests going to http://your.web.server/tivoweb should bring
up TiVoWeb in your browser.

One last thing to consider isthe use of Apache's password. In elther case, be sure to turn off password protection on
TiVoWeb if you turned it on, asit'll be prompting Apache, the middle man, for the username/password.

Password-protect the /tivoweb path by adding the following linesto the end of your Apache ingalation's httpd.conf
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file
<Location /tivoweb>
Aut hType Basic
Aut hNane tivo
Aut hUserFil e /etc/ httpd/ passwd
Require user tivo

</ Locati on>

Restart Apache again for this change to take effect.

All that'sleft isto assign our TiVo user, specified in the aforementioned password-protection directives. Under Unix
and Mac OS X, type:

% ht passwd -c /etc/httpd/ passwd tivo

You'll be prompted for a password and then prompted again to confirm it.

Apache will now be password-protecting the /tivoweb URL and looking for avalid username and password pair
from the /etc/httpd/passwd file before allowing accessto TiVowWeb.

See Also
For more information on how to restrict access under Apache, see the mod_auth documentation (

http://httpd.apache.org/docs'mod/mod_auth.html).For more on the Apache Web server, you might want to consult
Apache: The Definitive Guide (http:/mww.orellly.com/catal og/apache3/).
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6.1 Hacks #81-87

Your TiVoisgreat at making dl the tdevison you watch "yours." But it'syours only insofar asit's the programming
you most wanted on your televison—and nowhere e se. Perhaps you'd like to archive al those shows taking up
vauable hard drive space, and saving them to VCR tape just isn't something you can bring yourself to do. What
about that six-hour plane ride next week; what could possibly be better than amix of your favorite stcoms and sogps
to keep you company? All of this requires somehow sucking that programming right out of your TiVo and working
with thevideosdirectly.

Thankfully, TiVo records everything to MPEG-2 format on its hard drive or drives. All that remainsisto extract
those videos, convert them to something more appropriate, and pass them to your basement PC's DVD burner for
archiving or laptop for taking on the road with you.
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6.2 Limitations

There are acouple of congraints on video extraction, the first of which may stop you in your tracks, while the latter
two arejust amatter of alittle hackery, sufficient bandwidth, and storage space.
Series 1 only

Unfortunately, while video iskept "in the clear” on Series 1 TiVo unitsand is eminently extractable, the newer Series
2s scrambl e the video, keeping only encrypted versions on the hard drive. Thismeansthat Series 2 users are out of
luck when it comesto video extraction.

Bandwidth

Don't bother trying the hacksin this chapter if you don't have a high-speed network connection running to your TiVo
[Hack #49] . Thefilesthat we're talking about here are monstrous, and getting them out—even viaa 115-kilobaud
connection to your seria port [Hack #47]—isjust not an option. If you were even contempl ating sending one hour of
televison over the serid port to your PC, that's about one day's transfer time. Note that we're not talking about your
network connection to the outside world; it's the connection between your TiVo and PC (and, indeed, other TiVosin
your home) that matters.

Sorage space

Video takes an inordinate amount of storage space on your hard drive or removable medialike awriteable DVD.
The rule of thumb isthat one hour on your TiV o takes about one gigabyte of storage on your hard drive.
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Hack 81 Pulling Video from Your TiVoover FTP
Ml

Extract recorded televison shows from TiVo's Media File Sysem usng mfs_ftp and your garden-variety FTP
goplication.

By thistime you should be pretty comfortable FTPing [Hack #55] stuff back and forth to your TiVo. Most of your
filetransfers have, up to now, been oneway and rather smple—moving smal files and software to your
network-enabled TiVo [Hack #49] . Let'sraise the bar alittle and sphon some of that recorded television
programming out of the TiVo.

No matter how hard you look, you're not going to find those recorded television shows anywhere on your TiVo's
filesystem [Hack #29] . Thereason issmple: you're not seeing the entire filesystem.

TiVo'shard drives are organized in two ways. there's the stlandard Linux filesystem you are seeing when you telnet in
[Hack #52] , and then there isthe Media Filesystem (MFS) that actually holds al the recordings. Theregular old FTP
server (tivoftpd) doesn't have accessto the MFS, but Riley Cassel's mfs_ftp (
http://dt.org/forumvindex.php2=getfile& id=81) does.

Installing mfs_ftp

Before getting mfs_ftp going, you'll need to get ahold of afew support programs. mfs_stdinsert, mfs_tarstream,
mfs_stream, and mfs_export. Thankfully, l of these programs are available in one convenient package at
http://dt.org/forumvindex.php2=getfile& 10=86& rid=24.

Movetheentire mfs_ftp _support_files.tar.gz archive over to your TiVo, drop it into /var, and unpack it:

bash-2.02# cd /var

bash-2.02# gzip -d nfs_ftp_support_files.tar.gz

bash-2.02# cpio -i -Htar -create-directories < nfs_ftp_support_files.tar
bash-2.02# cd nfs_ftp

bash-2. 02# chnmod 755 nfs_* ftpf

k | know I've been making ahabit of putting al our hacksinto /var/hack, but the authors
wrote this hack to be different and everything is based in the /var/mfs_ftp directory.

Oncethey'redl acrossand in place, kill off your stlandard FTP daemon. Thereis no pretty, built-in way to shut down
the FTP daemon, so you'll haveto do it the Unix way. Figure out the process ID of the FTP server (tivoftpd) and

kill it:

bash-2.02# ps auxw | grep tivoftpd

r oot 1220 0.0 0.0 0 0 ? SW 01:21 0:00 /var/hack/bin/tivoftpd
r oot 1233 0.0 0.0 0 0 pO SW 01:21 0:00 grep tivoftpd

bash-2.02# kill -9 1220
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M Y ou don't haveto kill off tivoftpd; you can runit dongsde mfs_ftp. They serve different
purposes and it may be useful to have them both running smultaneoudy. | suggest shutting
down tivoftpd only so you can use the standard FTP port in the following examples.

Now start up the mfs_ftp daemon , invoking it on the command ling, like so:
bash-2.02# /var/nfs ftp/nfs ftp.tcl 21 &

Itll start up, listening on port 21 (the standard FTP port) for incoming connections. If you have thetall Unix utility
ingaled [Hack #34], you can watch the msf_ftp server running, if you're so inclined:

bash-2.02# tail -f /var/nfs_ftp/ftp.log

00:00:00 - entering init_nfs ftp

00: 00: 01 - entering background

00:00:01 - ping - nfs_ftp running on 127,0,0,1 : 21

00:00:01 - nfs_ftp version 1.2.5.9 - checking tivo system sw

00: 00: 01 - version 3.0-01-1-010

00: 00: 01 - setting nfspath to /Recordi ng/ NowShowi ngByCl assi c

00:00: 01 - insert throttleis 0, == 0 ns

00: 00: 01 - extract throttle is 0, == 0 s

00:00:01 - entering reset_nfs_ftp

00:00: 01 - port 21 control socket initialized - ready for connections
00:00:01 - entering build_dir_LIST

00:00: 01 - entering update_rec_fsids

00:00: 01 - getting current rec_fsids list

00:00: 01 - rec_fsids doesn't match cached_rec_fsids, deleting cached info
00:00:01 - entering build_rec_list

00: 00: 01 - fromnfs "/ Recordi ng/ Nowshowi ngByC assi c"

00:00: 07 - build rec_LIST conplete

Thetall utility will continuewatching the ftp.log file, sending updates to the screen asit dealswith FTP traffic. Stop
tall a any time by pressing Control-C.

A Tour of mfs_ftp's Filesystem

Now that we have the mfs_ftp server up and running, use your favorite FTP program to FTPinto your TiVo and
take alook around. The directory structure of the server isasfollows:
txt

Plain text files containing the same information as TiVo's Now Showing menu.
xml

Almogt the sameinformation asthat found in the txt directory, thistimein XML format. A typicd fileinthis
directory—this one representing a Friends episode (1686510 Friends—The One With The Embryos.xml )—looks
something likethis

<?xm version="1.0" tivoversion="3.0-01-1-010"?>
<(bj ect type="Recording" id="_top">

<SubObj ect type="RecordingPart"” id="Part">

<Begi n>0</ Begi n>

<Conmrer ci al Ski pOf f set >0</ Commer ci al Ski pOf f set >

<End>1313822</ End>

</ SubQbj ect >

<SubObj ect type="RecordingPart” id="Part">

<Begi n>1314323</ Begi n>

<Conmrer ci al Ski pOf f set >0</ Commer ci al Ski pOf f set >
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<End>1798965</ End>
</ SubOhj ect >
<Recor dQual i t y>75</ RecordQual i ty>
<SubQbj ect type="Showi ng" id="Show ng">
<Bi t s>35</Bi t s>
<Dat €>12198</ Dat e>
<Dur at i on>1800</ Dur ati on>
<Cbj ect type="Program' id="Progrant>
<Act or >Ani st on| Jenni f er </ Act or >
<Act or >Cox| Court eney</ Act or >
<Act or >Kudr ow| Li sa</ Act or >
<Act or >LeBl anc| Mat t </ Act or >
<Act or >Perry| Mat t hew</ Act or >
<Act or >Schwi mer | Davi d</ Act or >
<Al t Epi sodeNun»466611</ Al t Epi sodeNun>
<Col or Code>4</ Col or Code>
<DesclLanguage>Engl i sh</ DescLanguage>
<Descri pti on>Phoebe undergoes a procedure so she can serve as a [ RETURN|
surrogat e nother. </ Description>
<Epi sodeNun>85</ Epi sodeNun®
<Epi sodeTitl e>The One Wth the Enbryos</Epi sodeTitl e>
<ExecProducer>Bri ght | Kevi n S. </ ExecPr oducer >
<ExecPr oducer >Kauf f man| Mar t a</ ExecPr oducer >
<ExecPr oducer >Cr ane| Davi d</ ExecPr oducer >
<CGenre>91</ Genr e>
<CGenr e>1002</ Genr e>
<Quest St ar >Ri bi si | G ovanni </ Guest St ar >
<Quest St ar >Rupp| Debra Jo</ Guest St ar >
<l sEpi sode>1</| sEpi sode>
<Net wor kSour ce>synd</ Net wor kSour ce>
<Origi nal Ai r Dat e>10241</ Ori gi nal Ai r Dat e>
<Cbj ect type="Series" id="Series">
<Epi sodi c>1</ Epi sodi ¢c>
<Cenre>91</ Genr e>
<CGenr e>1002</ Genr e>
<Server| d>16645</ Server | d>
<Server Ver si on>310</ Ser ver Ver si on>
<ThunbDat a>268633087</ ThunbDat a>
<Title>Friends</Title>
<Tmsl d>SH115127</ Trrsl d>
</ Obj ect >
<Server| d>16805</ Server | d>
<Server Ver si on>42</ Ser ver Ver si on>
<ShowType>5</ ShowType>
<Sour ceType>2</ Sour ceType>
<Title>Friends</Title>
<Trmsl d>EP1151270091</ Tnsl d>
</ Qbj ect >
<(bj ect type="Station" id="Station">
<Affiliation>WB Affiliate</Affiliation>
<Affiliationlndex>53</Affiliationlndex>
<Cal | Si gn>W.VI </ Cal | Si gn>
<City>Boston</City>
<Country>United States</Country>
<DmaNane>Bost on, MA- Manchest er, NH</ DnaNanme>
<DrmaNunm6</ DmaNun®
<FccChannel Nun»56</ FccChannel Nune
<Logol ndex>131303</ Logol ndex>
<Nanme>W_.VI </ Nane>
<Server| d>1387</ Server| d>
<Server Ver si on>16</ Ser ver Ver si on>
<Tmsl d>11659</ Trsl d>
<Zi pCode>02125</ Zi pCode>
</ Qbj ect >
<Ti me>79200</ Ti me>
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<TvRati ng>4</ TvRat i ng>
</ SubOhj ect >
<Start Dat e>12198</ St art Dat e>
<StartTi me>79198</ St art Ti ne>
<St opDat €>12198</ St opDat e>
<St opTi ne>80999</ St opTi ne>
<Streanfil eSi ze>720896</ St reanti | eSi ze>
<SubPriority>268633087</ SubPriority>
<UsedBy>1</ UsedBy>

</ hj ect >

Asyou can seg, dl the metadata about the television program—including the episode description, actors, station on
which it was broadcast, and oodles more—is encoded in thisfile.

ty

Recorded shows are stored as ty files, the most appropriate file type from which to extract the videos.
tmf

TiVo MediaFormat (tmf) filesare amilar to the ty variety and are particularly useful for extracting fileswith an eyeto
later reinserting theminto TiVo.

tyx

Next generation tmf files, not yet ready for primetime because the software to use them is not as stable as one would
like.
shutdown

More of atrigger than adirectory, the very act of navigating into thisfolder will shut down the mfs_ftp server.
phoenix

Likethe shutdown directory, moving into the phoenix directory will restart the server (read: kill off mfs_ftp and start
anew versoninitsplace). Think "phoenix risng from the ashes'—geek humor again, I'm afraid.

g In actudity, these directories are created on-the-fly by the mfs_ftp daemon for your
convenience, making browsing the contents of the filesystem that much easier. Thered
MFSis not packaged nearly asnicely.

Transferring Video Files

Since our god hereisto grab video files over FTP, switch to the ty directory and download atelevision program
you'reinterested in.

k The mfs_ftp server supports only one connection a atime. Fedl freeto create a queue of
television shows and configure your FTP client to grab them seridly, but don't expect to be
able to download more than one program at atime.

Extraction speed can vary quite a bit; some users have reported speeds as dow as 20 KB per second (quite slow
and probably asign of defective hardware), while others have been lucky enough to reach speeds of 1 MB per
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second and faster. About the only factor you can influence is the speed of the Ethernet connection; | recommend that

Series 1 users get their hands on a TurboNET adapter [Hack #49], with its onboard 100 megabit Ethernet port, and
extract either directly to a 100 megabit-enabled PC or Mac or over a 100 megabit network.

GoTo

Those extracted ty filesaren't going to do you much good without amedia player [Hack #83] to read them or some
way to convert them [Hack #85].
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Hack 82 Pulling Video from Your TiVoviaWeb Interface
HACGK
#82
Clean and smple downloading of recorded shows through your web browser isjust a TiVoWeb module avay.

If you're rather attached to your browser—as | am—and would prefer a nice web interface for downloading
recorded TV shows, John Sproull's MfsStream module (
http://www.dedl database.com/forum/attachment.php?s=& postid=77818) for TiVoWeb [Hack #65] isfor you.

g If you are passing TiVoWeb through an Apache proxy (see [Hack #80]), the MfsStream
module won't work for you right out of the box. I'll show you why &t the end of this hack.

Grab the mfsstreanweb98b.zp archive from the previoudy mentioned URL and expand it on your PC. The archive
contains plenty of files, only afew of which well be needing. FTP [Hack #55] the mfs_stream fileto your TiVo's
Ivar/hack/tivoweb-tcl directory; thisisthe program that talksto TiVo's Media Filesystem (MFS), where recorded
programming is actudly kept.

MfsStream was origindly written to send video directly to the command linefor capturing in aregular file. What's
needed is some way to proxy it, rerouting it to the network. The tyhttpd program included in the MfsStream archive
doesjust that. Copy it to TiVoWeb's /var/hack/tivoweb-tcl directory. Lagtly, transfer the contents of the modules
directory (extracted from the archive) to /var/hack/tivoweb-tcl/modules. These scripts add anew MfsStream menu
item to TiVoWeb.

Let'sgiveit awhirl, shal we? From the command line, launch tyhttpd:
bash-2. 02# /var/hack/tivoweb-tcl/tyhttpd 2000 1 >> /dev/null &
Thiscommand will run the ty file server in the background on port 2000. The 1 specifies the number of streamsyou

can concurrently download off your TiVo. Chances are that you'll never redlly need any more than the one stream,
given the size of thefilesand how quickly downloading more than one will exhaust available bandwidth.

Restart TiVoWeb from its menu and take agander at the updated home page. As shown in Figure 6-1, you should
find anew MfsStream menu, listed both on the main list of menus and in the menu bar.

Figure6-1. The TiVoWeb home page with the new MfsStream moduleinstalled
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Tivo Web Project - TCL - v1.9.4

TiVo Web Project - TCL v1.9.4
Infe Warious Info about your Tive
Logos Remap your channel logos.
Logs View Tivo log files
Mail Create/view/delete TiVie mail messages
MF5 Browse through the MFS FileSystem
Mfs5tream Download TY Streams
Fhone Phone Caonnection
Resource Editor Editor for Tivo Resources
Screen View and control your TiVo's screen
Search Search for TV shows
Theme Change the look of this site
User Interface A Web-based Clone of the Tivia Ul
Web Remote A Web Based Remote Control for yaur TiVe
Restart Reload or Quit Tivo Web Project - TCL

[Official Homepage far TivoiWab!

Click the MfsStream menu item, and you'll come to a screen that looks alot like the Now Showing list (see Figure
6-2). Thedifferenceisyour ability to download the show (as ty file) Smply by clicking onits now-hyperlinked title.

Figure6-2. H erin iIf ownloadin recor ded shows at the click of a mouse
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Now that we're done testing and al seemsto be working as expected, have tyhttpd run autométicaly a TiVo
startup by appending Section 3.11 the appropriate invocation to /etc/rc.sysinit. I'm being alittle lazy and using the
echo command to agppend thelineto rc.sysinit without using atext editor:

bash-2. 02# nount -0 renount,rw/
bash-2. 02# echo '/var/hack/tivoweb-tcl/tyhttpd 2000 1 >> /dev/null [RETURN|
& >> [etc/rc.d/rc.sysinit

bash-2. 02# nmount -o rempunt,ro /

MfsStream and Proxying TiVoWeb Through Apache

The heart of the reason why you can't use MfsStream when proxying TiVoWeb through Apacheis because tyhttpd
opensitsown port instead of using the port that we are dready proxying. Assuming your TiVoWeb isrunning
through Apache at http://tivo.gpache.your.domain.com:8080/tivoweb, when you click on aprogram namein the
MfsStream module, your TiV o starts downloading from something that startswith
http://tivo.gpache.your.domain.com:2000/. Note that 2000; that's the port that we have set up tyhttpd to be running
on. But dso note that your Apacheingtallation is not proxying that port out. Y our web browser is stuck, attempting
to make aconnection to a port that is refusing connections.
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This problem isactudly quite easy to fix by asking Apacheto forward tyhttpd's port too. Just place the following
linesin your Apache server's httpd.conf file

NameVi r t ual Host *

Li sten 2000

<Vi rtual Host *:2000>

ProxyPass / http://tivo: 2000/
ProxyPassReverse / http://tivo: 2000/

</ Vi rt ual Host >
This asks your Apache instalation to open and listen on port 2000, but then to forward al requeststo your TiVo's
port 2000, exactly where tyhttpd isrunning.

For more on the Apache Web server, you might want to consult Apache: The Definitive Guide (
http:/Amww.orellly.com/cata og/apache3/).

GoTo

Those extracted ty files aren't going to do you much good without amedia player [Hack #83] to read them or some
way to convert them [Hack #86].
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Hack 83 Playing Extracted Video
HACGK
li83
Now that you do have the video on your computer, what do you do with it?

So, you've extracted a handful of TV showsfrom TiVo, filling your PC's hard drive with these massive ty files. Now,
how do you watch them?

Asof thiswriting, thereis only one program that can play the ty filesdirectly: ChrisWingert's TiVo MPlayer (
http://tivo-mplayer.sourceforge.net/). Based on the origina M Player (http:/mww.mplayerhg.hu/) movie player for
Linux, Wingert's versgon adds extra code for reading, decoding, and playing back streamsinred time. The TiVo
MP ayer Ste provides Windows binaries using Cygwin (hitp:/Avww.cygwin.com), and ingtructions for compiling the
player under Mac OS X and other varieties of Unix .

Working with the Windows version, extract the contents of the ZIPfilein WinZip or some file-decompression utility.
Y ou're aso going to need to work the MS-DOS prompt at this point, because there is no fancy GUI. Y ou won't
need Cygwin preingtaled, because Wingert carefully included dl thefilesyou need in the ZIPfile. However, if you
aready have Cygwin ingtaled, make sure that the version of cygwinl.dll inyour ingdlation iscurrent.

To play back an episode of TechTV's Fresh Gear from fresh_gear.ty, invoke TiVo MPlayer from the command
ling, likeso:
C.\ Program Fi |l es\ npl ayer > npl ayer fresh_gear.ty

The show should pop up in anew window and start playing immediately. Use the arrow keys on your keyboard to
fast forward and rewind. For full-screen mode, use the -fs command-line argument :
C.\Program Fi | es\ npl ayer> npl ayer -fs fresh gear.ty

Once compiled, TiVo MPlayer behavesin the same way under Mac OS X and other Unix platforms.
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Hack 84 Streaming Video Directly from TiVo

i

Why download massive videos and take up locd hard drive space when you can stream them right from your TiVo
over your home network?

Paying downloaded streams from your TiVoisjust oneway to use Wingert's TiVo MPlayer [Hack #83]. Thewhole
reason he extended the origina M Player was to enable you to stream videos right from your TiVo to your PC.

You'll need aprogram called vserver to pull off this hack. Download

http://tivo-mplayer.sourceforge.net/rel eases/vserver-1.2.tar.gz and unpack the archive. Insgde, you'l find awhole
dew of files. Look for abinary called vserver-ppc-sl-exec. Move and rename thefile to /var/hack/bin/vserver on
your TiVo. Start it up:

bash-2. 02# ./vserver
wai ting for connections on port 8074

Launch MPlayer asin the previous hack, only thistime passing it the URL tivo://tivo_ip_address/li, replacing
tivo_ip_address with the |P address of your TiVo [Hack #51]. That magical tivo URL handler up front (thetivo:/
bit) makes sure that M Player talksto the vserver on theright port with theright protocol. Thelit bit, asyou might
imagine, requests alist of available programming. Here, I'm asking my TiVo (at | P address 192.168.0.3) for its Now
Showing lig:

C:\ Program Fi | es\ npl ayer> npl ayer -quiet -cache 8192[ RETURN|

tivo:// 192.168.0.3/1662160

Playing tivo://tivo/list

Li sting streams in /Recordi ng/ NowShow ngByTitl e

[ 1662160] [ 3] [24] [Day 2: 7:00 - 8:00AM

[1651148][3][24][Day 2: 6:00 - 7: 00AM

[1636997][3][24] [Day 2: 5:00 - 6:00AM

[1623225][3][24][Day 2: 4:00 - 5:00AM

[1220239][13][9/11][(nul 1)]

[1670974]1[2] [ABC World News Tonig][(null)]

[ 700897][4] [ The Armenians: A Sto][(null)]

[1684169][2][ Coming Attractions][(null)]

[1651146] [5] [ Dawson's Creek][All Good Things ... Must Conme to an End]

Those numbersin thefirst column are the filesystem IDs (FSIDs) for the recorded streams, TiVo'sway of indexing
recorded videos. They're dso used by vserver to select ashow to stream:
C:\Program Fi | es\ nmpl ayer> npl ayer tivo://192.168.0.3/1662160

And up comesthe final episode of 24. To stop playback and quit MPlayer, press Control-C on the command line.
mplayer isunfortunately quite computationally intensive, so the other flags on the command line are about lessing the
load on your PC. -quiet supresses mplayer 's output on the command line, giving your PC more computational cycles
for the video. The -cache line asks your PC to cache 8 MB of video dataat dl timeswhileit is playing to protect
your PC againgt the unpredictability of networks

With vserver running, you also can extract ty streamsdirectly from TiVo using mplayer [Hack #85] . On the
command line, invoke mplayer , specifying an output file and the FSID of the stream you want to extract:


http://tivo-mplayer.sourceforge.net/releases/vserver-1.2.tar.gz
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$ nplayer -dunpfile out.ty -dunpstreamtivo://192.168.0.3/1692481

When you're done, don't forget to also kill the vserver process on your TiVo with a Control-C.
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Hack 85 Converting Extracted Video
L85
Coercethose TiVo ty filesinto amore standard video format.

Video file formats proliferate, but there are afew standards supported by the lion's share of media players, MPEG,
DiVX, and AVI being among the most common. TiVo's ty filesare just not one of them. So, in order to play them
just about anywhere, we need to coerce those filesinto amore standard video format.

Y ou have a couple of options here, both of which have varying degrees success. Both solutions are till under
development and have received their fair share of complaints.

M Player

If you compiled your own version of TiVo-MPayer [Hack #383], you also have a copy of the bundled mencoder
goplication, a perfectly fine option for smple encoding.

mencoder can take a ty file specified on the command line and encode the audio and video using avariety of
different codecs. In my opinion, the best tradeoff of quality, Space, and resolution isto encode the video using the
DiV X 5.0 codec (http:/mww.divx.com) and audio into MP3 using lame (http://lame.sourceforge.net/). | liketo resize
the output to 352 by 240 pixels, because that is approximately the resolution of avideo CD; anything larger may bea
waste, and anything smaller losesinformation. Y ou can dso deinterlace the resulting AV file at the sametime.

Instead of transmitting every line on your television a onetime, dl the odd lines are tranamitted first, followed by dl
the even lines. While thislooks fine on atelevison s, it looks horrendous on acomputer screen; deinterlacing cleans
that up.

Asan example, here| encode an episode of TechTV's Fresh Gear :
$ nencoder fresh gear.ty -ovc lavc -l avcopts vcodec=npeg4[ RETURN|
-vop scal e=352: 240, pp=l b -oac nmp3lane -o fresh _gear. avi

I'm afraid that mencoder 's command-line options are notoriously convoluted. Specify the appropriate ty filefird.
We're using the audio/video codec libraries to handle the output video. The ovc command-line option specifieswhich
output video codec you want to use—in this case, MPEG4 (DiVX). The vop option saysthat well be toggling the
video options; we are rescaing the video and deinterlacing it. Similar to ovc, the oac option controls the output audio
codec. We are using lame to do the MP3 encoding of the sound.

After awhile, depending on how fast your CPU is, mencoder will spit out afilecdled fresh_gear.avi, whichyou
can then drag-and-drop into just about any popular media player to watch.


http://www.divx.com
http://lame.sourceforge.net/
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g If your mediaplayer doesn't support DiV X 5.0 right out of the box, you can download the
DiVX 5.0 codec for most platformsto integrate into Windows Media Player, QuickTime,
MPlayer, and thelike.

If you prefer aredly high-quaity encoding, you might want to do something called a three-pass encode, which
requiresthree callsto mencoder :

1.
Encode only the audio from the ty fileinto MP3 format. The audio hasto go into afile caled frameno.avi; it
won't work any place ese, so don't change that filename.
$ nencoder -ovc frameno -o franeno.avi -oac np3lane fresh_gear.ty

2.

Extract and compute bitrate information from the ty file. With this added information, the next step can make

abetter guess at the quality at which to encode the video for ahigher quality, yet smdler-sized file.
$ nencoder -nosound -oac copy -ovc lavc -lavcopts vcodec=npeg4: vpass=1[ RETURN|
-vop scal e 352: 240, pp=lb -0 /dev/null fresh gear.ty

3.

Encodethe ty fileasaDiVX AVI usng the hints generated from step 2. And, whileyou're &t it, include the
MP3 generated from step 1.

$ nencoder -oac copy -ovc lavc -lavcopts vcodec=npeg4: vpass=2[ RETURN|
-vop scal e=352: 240, pp=lb -0 fresh_gear.avi fresh_gear.ty

The mencoder also encodes to most other popular formats, such as MPEG-1 and OGM. For further information,
see the mplayer home page ( http:/Aww.mplayerhg.hu/).

TyStudio

One problem with mencoder isitsinability to edit your streams before encoding them. What if you want to creste an
AVI or MPEG of your favorite show, excluding the commercials? Or perhaps you'd like to capture one particular
segment of afavorite talk show featuring your favorite singer, actress, or crocodile hunter?

TyStudio (http://dvd-create.sourceforge.net/tystudio/) dlows you to do just that. Y ou'll find both Linux and Windows
versons, with one for Mac OS X in the works.

While I'm using the Windows version (shown in Figure 6-3) for the rest of this hack, these instructions aso apply
rather well to the other releases.

Figure6-3. The TyStudio interface
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M Don't befooled by TyStudio's bare interface. Great power is hidden within its menus.

Aswith mplayer and mencoder, we can load ty filesether from thefilesystem or directly from the TiVoitsdf. You
can either click the"Click hereto load alocd TY fil€" button and select aty file, or you can grab their tyServer (
http://dvd-create.sourceforge.net/tystudio/tyserver.ppc.sh) and run it on your TiVo to give TyStudio direct access.
Either way, you'll end up with a ty filethat isready for editing.

Usethe dider under the viewer pane to move forward and backward through the stream; the video will update as
you do s0. When you come to the beginning of a section you want to remove from the final video, click the Cut Start
button, dide forward to the end of what you want to remove, and click the Cut Stop button. Y ou'll seethetime
codesfor the block destined for the cutting-room floor appear in the pane to the right. If you make a mistake and
want to add a cut back into your video, select it in the right pane and click the Remove Sdlected button. ("Remove’
means"remove from the to-be-cut lig," not "remove from the video.")

Now to generate the edited video. Notice the"Video to" and "Audio to" pull-down menus on the lower-right side of
theinterface. Y ou have a couple of options, depending on exactly what you plan to do with the resulting video file:
Generic MPEG2

An MPEG gtream, playable by any software and most hardware MPEG players. Be sureto set "Audio to" to "No
Transcoding.”
DVvD

A DVD-compliant MPEG stream. If you have a South African or United Kingdom TiVo, set the"Audio to" to either
"DVD" or "AC3 DVD." However, the AC3 option is recommended only if you have aDVD player capable of
playing AC3 audio. DirecTiVo owners should set "Audio to" to "No Transcoding.”

SVCD

An SVCD-compliant MPEG stream. Set "Audio to" to "44100."
Elementary Stream

Producesaraw video fileand araw audio file. Y ou will mogt likely usethisif you want to edit thefiles separately in

another program—a DV D-authoring program, for instance. Y ou may wish to "Transcode" the audio; just follow the
same audio steps you would follow if you were makingaDVD or an SVCD.

Click the Process button and wait awhile—though not nearly aslong aswith mencoder .
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Y ou should have an MPEG-2 file of your television show—sans whatever you edited out—that you can openin
amost any DV D-player application on your computer. In apinch, you can easly convert the MPEG-2 to MPEG-1
using programs like TMPGENc (http:/Avww.tmpgenc.net).
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Hack 86 Putting Videos Back into TiVo
186

Y ou have dl these great videos you've been archiving from your TiVo, but you misswatching them on your TV let's
put them back into your TiVo.

No coverage of extracting video from your TiVo would be complete without talking about how to put them back in.
Whileyou can't redly put ty files back into your TiVo box, you can extract and reinject those tmf files [Hack #81]
we mentioned earlier. Those are magic files you can take off and put back onto your TiVo at any time.

Let'ssay you dready havethe mfs_ftp server running on your TiVo. Let'saso say that you have some tmf filesyou
extracted on your PC and since deleted from your TiVo. It sure would be nice to see them on the 36" screen again.
No problem. Open an FTP connection to your TiV o, navigate to the tmf directory where you found thefilesin the
first place, and upload them again. Wait about ten minutes per hour you want to upload. Vist your TiVo's Now
Playing menu, and your shows should once again be there, ready for playing.

Doesthis mean that every time you want to do anything interesting with extracted video, yet il be able to put shows
back, you need to extract both a ty and the corresponding tmif file? Not a al! The tmf fileisactualy composed of
the ty file or files containing the televison program itself and the XML show information. The combination of the two
iswhat dlowsyour TiVo to accept anew fileinto its Now Showing pile. So, the question remains. how do you
separate them out? Simply treet them asa TAR archive, acommon, ZIP-like form of archive used on Unix systems.
Append a .tar extenson to the end of thefile, run it through WinZip, UnStuffit, or tar on the command line, and out
pops out an xml fileand ty files. Y ou can take aquick peek using tar's tvf option, which lists, but does not extract,
the contents of the archive:

$ tar tvf 1694436\ Good\ Eats\ -\ Tomatoes.tnf
-rwr--r-- tivo/tivo 2077 2003-06-06 11:01: 33 show ng. xm
-rwr--r-- tivo/tivo 536870912 2003-06-06 11:01:33 part00.ty

-rwr--r-- tivo/tivo 201326592 2003-06-06 11:12:28 partOl.ty

Don't be surprised if there are more than one ty filein the archive. The TiVo breaks up al recorded programsinto a
bunch of streamsthat it Soresonitsdrive; MPlayer [Hack #34] and therest just clump it together into one big file,
mfs_ftp doesits best to keep everything just the way TiVoslikeit, so putting it back onto TiV o goes smoothly.
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Hack 87 Moving Shows Between TiVo Units
a7

Of course you could just extract atelevision show from one TiVo and insert it into another, but there's an easier way
to transfer from one unit to another.

With agrowing archive of tmf fileson your PC, you can easily shuffle showsfrom one TiVo to another in your home:
The Love Boat in the bedroom, Serpico in the mediaroom, and Blue's Clues in the playroom. Think of the
collaborative scheduling possibilities: if two televison shows are on at the sametime, have one TiV o record one, have
another TiVo record the other show, extract the tmf files, and move them abouit at will. Stock the family TiVo with
only family-friendly programming, keeping those X-Files episodes away from your 5-year-old.

Therésreally no need to FTP extract [Hack #81] filesfrom one TiVo to your PC, only to insert them [Hack #86]
into another TiV o—unless, of course, you want to archive the filesin the process. Thanksto an extension of FTP
caled FXP, you can cross-transfer between two FTP servers, using your FTP client only as the middieman for
making the introductions, controlling the connection, and deciding what goeswhere. No datais ever actualy sent to
or stored on your PC. Y our FTP client smply asks one TiVo to send filesto the other, and vice versa. The most
popular Windows FTP application, WS _FTP (http:/Aww.ipswitch.com/ProductsWS FTP/index.html) supports
FXPtransfers quite nicely. Open up two TiVosin two windows, select the tmf fileto transfer, drag, and drop.
LundFXP ( http:/Avww.lundmean.net/unix/lundfxp.html) isan FXP client (dill in dphatesting a thetime of thiswriting)
for Mac OS X, Windows, and Unix variants.

4 Previous MHaxt b

Top


http://www.ipswitch.com/Products/WS_FTP/index.html
http://www.lundman.net/unix/lundfxp.html

This document is created with the unregistered version of CHM2PDF Pilot

4 Previous Mext

Chapter 7. Writing Code

Section 7.1. Hacks #88-100

Section 7.2. A Crash Coursein Tcl

Hack 88.

Navigating the Media Filesystem

Hack 89.

Inspecting MFS Objects

Hack 90.

Extracting Y our Now Showing List

Hack 91.

Discovering Y our Favorite Actors

Hack 92.

Discovering Y our Favorite Writers, Producers, and Directors

Hack 93.

Turning Favorites Listsinto JavaScript

Hack 94.

How Do You Watch TV?

Hack 95.

Browsing Through TiVo's Resources

Hack 96.

Making Recordings Start Late and End Early

Hack 97.

Editing Resources with a Point and a Click

Hack 98.

Catching TiVo Events

Hack 99.

Disabling the Live TV button

Hack 100. Cross-Compiling C Codefor TiVo

4 Previous

Mest b |

Top



This document is created with the unregistered version of CHM2PDF Pilot

4 Previous Mext b

7.1 Hacks #88-100

Weve run the gamut of the kinds of tips, tricks, and hacksit takes to become a TiVo power user, but we haven't
taught you to build anything yourself yet. Up to this point, the extent to which you've hacked your TiVo's software
has only meant borrowing and running other people's code.

Let's change that.

While this chapter will not magicaly turn you into a TiVo code jockey, it will whet your appetite, providing a
reasonable primer on the concepts you'll need to understand if you're going to start stringing together pieces of code
to suit your purposes. To St at the feet of the masters, hang out at some of the user forums, such as
http://dt.org/forum, devoted to open source TiV o development. Be forewarned, though, that most contributors there
are pretty advanced. But that shouldn't siop you from listening in and learning.

Asisusudly the case with hacking, there's more than one way to do just about everything. There aretwo
programming languages on TiVo you usudly sumble over:
Tcl

Tdl (pronounced "tickle") isthe glue language of the TiVo world, passing commands between interactive gpplications,
and providing alower learning and devel opment curve to building lightweight TiVo applications.
C

C performs much of the heavy liftingin TiVo. TiVo'smain brains (reed: binaries) are written in C. Cis harder to write
correctly, but it's compiled for speed and let's you do so much more in terms of interfacing with the TiVo hardware.

Which language you chooseisfor you to decide, depending on the task at hand, balancing rapid versus more
stringent development, and taking into account your level of programming skill.

Towrite Tcl, al you redly need isatext editor Section 3.11 on your TiVo, or you can edit on your PC and FTP
[Hack #55] thefiles across, or use ashared NFS directory [Hack #56] . Once set up to write the code, run your
creations from the command line using the onboard Tcl interpreter.

C code needs to be compiled beforeit'll run. It's generally not agood ideato run the compiler on your TiVoitsef,
because the horsepower drained will serioudy affect the operation of the box: video Stutters, menus become
unresponsive, and so forth. Think of it like running the MP3 player [Hack #46], but worse. Instead, get your hands
on across-compiler [Hack #100] that, whileit runs on another computer, generates executables that run on the TiVo
platform. At http:/tivoutils.sourceforge.net/, you'll find cross-compilers for x86, Mac OS X, and some that run
netively onthe TiVo.
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7.2 A Crash Coursein Tcl

This section provides aquick overview of the Tcl language, just enough for you to understand the hacksin this
chapter. It assumes you have arudimentary understanding of some form of programming language—whether C, Perl,
Java, or Basic—or at least have awillingnessto learn. For amore complete reference, take alook at a Tcl reference
meanud (http://tmml.sourceforge.net/doc/tcl/), the object-oriented [incr Tcl] reference (http://mwww.tdl .tk/manitcl3.1/
), and The Tcler'sWiki (http://mini.net/td/).

Y ou can play aong with the code ether interactively or by writing Tcl scripts and running them from the command
line. To interact with Tcl directly, run tclsh (the Tl shell) on aUnix machineor tivosh (the TiVo shell, aderivative of
the Tcl shell) on your TiVo command line. To turn any text filefull of Tcl codeinto a script, make surethefirst line
has the magic incantation. Use thefallowing linefor tclsh on aUnix machine

#!/usr/bin/tclsh

Usethislinefor the TiVo shdl:
#! /tvbin/tivosh

And don't forget to make that script executable, like so:
bash-2.02# chnmod 755 ny_script.tcl

Variables

In many programming languages, variables are prefixed with apecia character. For example, in Perl, a$indicates
smpletext or anumber. Other languages, usualy compiled languageslike C, have no prefix at dl. In Tdl, it'smixed,
with variables referred to as $myvar and sometimes smply myvar , depending on the context. Thedigtinctionis
whether you are talking about the value of the variable or the varidble itself. Here, the firdt line setsthe myvar
variableto 1, while the second printsits value (notice the $ prefix when referring to the value of the variable):

% set nyvar 1
% puts $nyvar

It seems simple enough now, but it's easy to dip up and add a$ where you shouldn't.

Expressions

Everything in a programming language can reduce to an expression at one point or another. Anything that Tcl can
work with isan expression, including mathematica statements, strings, and so forth.

The expr expression computes the value of whatever it'sfed—inthiscase, 2 + 2:
% expr 2 + 2
4

Thisresult, as one might hope, is4, the value of the sum of 2 + 2.
The puts expression, rather than attempting to compute anything, Smply prints whatever it's given—once again, 2 + 2

inthis case, thistimein quotes:
% puts "2 + 2"
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To include an expr within aquoted string passed to puts, you can't smply embed the expr and hope for the best:
% puts "2 plus 2 is expr 2 + 2"
2 plus 2 is expr 2 + 2

Asyou can see, thisprints 2 plus 2 isexpr 2 + 2—not quite what we were after. To nest an expression, encloseit in
square brackets, [ and ]. The nested expression is evaluated firg, its resultsincorporated into the string sent to puts,
like so:

% puts "2 plus 2 is [expr 2 + 2]"

2 plus 2 is 4

Lasily, { and} are used for grouping expressions. Double quotes are one way of grouping; they tell Tcl to treat
everything within them as one object, astring. { and } are very similar; but, unlike grouping through double quotes,
Tcl wont try to automatically evauate anything within curly braces, eveniif it thinksit knows how to evdluate the
expression. Because of this, the following prints exactly what's inside the curly braces, with no further processing:
Y% puts {2 + 2 = [expr 2 + 2]}

2 + 2 =[expr 2 + 2]

Flow Control

It's amazing how much time hackers spend on conditionals. If this, then that; otherwise, if that, then such-and-such.
Typicd Tdl (or Perl, C, or Java, for that matter) flow control lookslikethis:
if {$myvar > 0} {
puts "$nyvar is greater than zero"
} elseif {$nyvar == 0} {
puts "$nyvar is equal to zero"
} else {
puts "$nyvar is less than zero"

}

Thiscode says if thevaue of variable $myvar isgreater than O, then evauate the first block—all the code between
curly braces—and be done withit. If, instead, $myvar isequal to O, then run the second block. Finally, for al other
vaues of $myvar (read: al negative vaues), run thelast block.

Procedures

Y ou don't have to be satisfied with using only the expressons Tcl provides you. The proc expression allowsyou to
create your own procedures (read: expressions), pass them arguments, retrieve the valuesthey return, and generaly
use them whenever and wherever you would usudly use abuilt-in Tcl expression. Heré'sasmple procedure called
test:
% proc test {argl} {
puts "hi, world"
if {$argl > 0} {
puts "The argunent was: $argl"
} elseif {$argl == 0} {
puts "Lets see what happens here: [test2 $argl]”
} else {
puts "The absolute value of the argument is: [expr abs$argl)]"
}

return 1

}

The proc expression takes three arguments. aname for your new expression, thelist of argumentsyou want it to
accept, and ablock of curly-brace-delimited code to be evauated whenever the expression is caled. Our new test
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procedure takes one argument named argl, here enclosed in curly braces. The third argument—everything between
the second set of curly braces, from puts"hi, world" to return 1-- isthe procedure's code.

Now that our new test procedure is defined, let'stry it out:

%test 1
hi, world
The argunent was: 1

1

Noticethe 1 printed asthelast line of output. The result of the last expression in the procedure—in thiscase, 1,
because of that return 1—is always printed.

Noticethat call to another, nonexistent procedure, test2, in one branch of theif tree:
} elseif {$argl == 0} {
puts "Lets see what happens here: [test2 $argl]”

Surely that should raise some sort of darm? Not so; it really doesn't matter to the Tcl interpreter at al until that block
of codeisexecuted. Aslong asyou aways cal test with avaue greater than O, the block of code is never executed
and the call to anonexistent procedure never noticed. Let'stry feeding our test procedure a0, to call the bogus test2:

%test O
hi, world

invalid command nane "test2"

Findly, if you cal test without any parametersat dl, it won't have an argl argument to evauate and will produce an
eror:

% t est

no val ue given for paranmeter "argl" to "test"

That should provide you with enough rudimentary knowledge of Tcl programming to at least skim through the Tcl
code in this chapter and understand something of what it'strying to do.
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Hack 88 Navigating the M edia Filesystem
HACGK
g
The MediaFilesystem (MFS) isthe database and filesystemn that the TiV o usesto hold dl of its useful information.

Alonggdeits Linux filesystem, TiVo runs acustom hybrid filesystem and database cdled the Media Filesystem
(MFS). The MFSiswherethe TiVo stuffsdl its recorded programming and knowledge. Here you'l find the
programs appearing in your Now Playing List, databases of famous actors, your Thumbs Up/Thumbs Down show
ratings, WishLigts, Season Passes, messages—everything that makesyour TiVoaTiVo.

Thereason for using acustom filesystem is not fully known, but most people speculateit'stwofold. Firg, it dlowsfor
very large video filesto be stored safdly. If you've ever turned off your computer without shutting it down, you've no
doubt noticed just how long it takes to come up the next time. It's checking to make sureitsfilesystemisintact and
nothing's out of step or just plain corrupt. With its specidized filesystem, TiVo gets around this problem and manages
to boot in areasonable amount of time, which isvita for something considered more of an entertainment system
component than acomputer.

Second, the MFS dlowsfor rich metadata to be associated with mediafiles, including Thumbs Up ratings, lists of
actors, directors, genres, and so forth—everything TiV o makes available to us about the shows we're watching and
TiVo, Inc. about our preferences. On thewhole, TiVo's MFSis both asmple filesystem and arich media database
a thesametime. Youll find it packed with directories (tyDir), objects (tyObyj), files, and streams—each and every
item with itsown unique key, thefilesyslem ID (FSID) [Hack #84] .

The mls Command

The standard TiVo shdl provides uswith an analog of the Unix Is ("list directory contents') command: mis ("MFS
Is"). mis provides alisting of the contents of a particular directory. There's one cavesat, however: the tivosh
environment israther primitive and has no concept of acurrent directory (the directory you'rein). This meansyou
haveto provide afull path every timeyou cal mis. So, whether you're actudly in /Recor ding/NowShowingByTitle
(where all the recorded television shows under TiVo OS 3.x are kept) or elsewhere, you still need to type mis
/Recording/NowShowingByTitle to seeits contents.

Let'stake alook around at the bounty TiV o has brought us, shall we? From the Bash prompt, launch the TiVo shell
and use misto list the contents of /Recording/NowShowingByTitle:

bash-2.02# tivosh
% m s / Recordi ng/ NowShowi ngByTitl e
Di rectory of /Recording/ NowShowi ngByTitle starting at '’

Name Type
Fsld Date Tine Size

1: 2003 MIV MOVI E AWARDS: 87788: 91001: 1717520 tyDb 1717520 06/
08/ 03 15:33 1172
1:24: 87806: 96401: 1662160 t yDb[ RETURN|

1662160 06/05/03 21:14 1028
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1: AVAZI NG RACE 4: 87791: 13601: 1692463 t yDb[ RETURN
1692463 06/ 06/03 17:02 1032
1: ARVENI ANS A STORY OF SURVI VAL: 88341: 24401: 700897 t yDb[ RETURN
700897 08/11/02 14:44 1076

1: COM NG ATTRACTI ONS: 87794: 74801: 1699840 t yDb[ RETURN|
1699840 06/ 06/ 03 05: 36 900
1: DAWSONS CREEK: 87813: 13601: 1651146 t yDb[ RETURN|

1651146 05/15/03 01:59 1236

Essentidly, TiVolooksin /Recor ding/NowShowingByClassic for showsin reverse chronologica order to compile
its Now Playing List. MPlayer [Hack #84] doesthe samething to get alist of al programming available for
Sreaming.

Notethat miswill list only thefirst 50 entriesin adirectory. Y ou can get beyond the first 50 as they happen to appear
in aphabetica order by specifying a prefix and/or wildcard for misto use when sdecting which filesto show. For
example, to see dll the shows that start at Kojak (alphabeticaly spesking), you'd type:

% m s "/ Recordi ng/ NowShowi ngByTitl e/ 1: KOJAK*"

Note the use of double quotes and the wildcard (*).

Weve previoudy explored only asmall section of the MFSviaFTP [Hack #81] . Theré'salot more to meander and
explore. Table 7-1 lists some of the more interesting nooks and crannies.

Table 7-1. A ligting of the more interesting MFS directories and their contents

MFESdirectory Contents

Infrared codes for the IR blaster and programmable

/Component remote
/[Famous A ligt of famous actors and directors
The indexes used to sort shows by title, keyword, actor,
/Guidel ndexv2 and so forth—useful for finding particular airingsof a
program
The"extra' menu item you sometimes see appear on the
/Menultem TiVo Central menu, telling you about new previews and

products

/Messageltem Themail you receivefrom TiVo, Inc.




This document is created with the unregistered version of CHM2PDF Pilot

Definitions of actors, directors, and writers, used by the
/Person )
preferences engine
/Preference Y our Thumbs Up/Thumbs Down ratings
Ligtings of al recordings scheduled by the viewer and
/Recording automatically by the TiVo, organized by show title, date,
and soforth
The fonts, images, sounds, and backgrounds used in
/Resource congructing the TiVo user interface
/Schedule Guide data, organized by station and day
/SeasonPass All the information about your Season Passes
/SNSystem Information _about the specific verson of the TiVo OS
you arerunning
[Theme Theviewer'sWishLigs

If you have TiVoWeb [Hack #65] indtaled, you can dternatively use your browser to navigate thisterrain. From the
TiVoWeb main menu, sslect MFS for the built-in MFS web-based browser, shown in Figure 7-1.

Figure 7-1. Browsing the MFSthrough TiVoWeb
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Everything isnicely laid out with the same information you'd see on the command line. Instead of Ietting your typing
fingers do the walking, you can just click your way through the MFS.

Starting out from the root directory (/) you can keep using misor TiVoWeb to explore subdirectories until you run
into MFS objects [Hack #389] , ingpected in quite adifferent manner.

1 F'rexriu:-us] Nt P]
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Hack 89 Inspecting MFS Objects
HACGK
flisa
Embedded in the tyDirs are the tyDbs. Thisiswherethered dataisactudly hiding out.

While poking through the MFS [Hack #88] you areinevitably going to run into objects. The objects, or tyDbsas
they are caled, are the database objects holding the real information that the filesystem directories (tyDir s) are just
organizing into asmple hierarchy.

Y ou can peek at an object using the TiVo shdl's dumpobj command. dumpobj does exactly asits name suggests.
reach into the MFS database for a specified filesystem ID (FSID), extract appropriate metadata, and dump it to the
screen in human-readable form.

Let'stake alook a arundown of thefirst televison show in my /Recor ding/NowShowingByTitle directory. From
the TiVo shdl (typetivosh at the Bash prompt if you're not aready in tivosh), run it on one of your FSIDs, like so:
% dunpobj 1717520
Recordi ng 1717520/ 10 {

Act ual Showi ng 1717520/ 16

Bit Rate =0

Bookmar k = 1717520/ 19
Del eti onDat e = 24855
ExpirationDate = 12213
Expirati onTi me = 9000

| ndexPat h / Recordi ng/ Active/ 1:12211: 08998: 1717520 / Recor di ng/
NoReRecor d/ 12919640: 2: 99999: 01717520 / Recordi ng/ Tnsl d/ SH5785730000: 87788:
91001: 1717520 / Recor di ng/ NowShowi ngByCl assi ¢/ 2: 87788: 91001: 1717520 /
Recor di ng/ NowShowi ngByExpi rati on/2: 12213: 09000: 1717520 {/ Recor di ng/
NowShowi ngByTi t1 e/ 1: 2003 MIV MOVI E AWARDS: 87788: 91001: 1717520} / Recor di ng/
Di skUsed/ 10/ 1717520: 2842624

I ndexUsed = 1717520/ 11 1717520/ 12

NSecondsWat ched = 3539

NVi si t =1

Part = 1717520/ 13 1717520/ 15 1717520/ 17 1717520/ 18 1717520/ 20

1717520/ 21
RecordQual ity 75
Recor di ngBehavi or = 1717520/ 12

Score =0

Sel ectionType = 3

Showi ng = 1717520/ 11
StartDate = 12211
StartTi ne = 8998
State =4

St opDat e = 12211
St opTi e = 16200
Streantil eSi ze = 2842624
UsedBy =1

Ver si on = 56

}

Out comes dl the attributes associated with thistelevision show. Notice thetitle fragment "M TV MOVIE
AWARDS' (/Recording/NowShowingByTitle/1:2003 MTV MOVIE AWARDYS), the number of seconds I've
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already watched (NSecondswWatched = 3539), and other assorted details.

It's a'so worth mentioning that our friend TivVoWeb will do the same thing. Use the web-based MFS browser to click
your way to one of the tyDb objects, and you should see something like Figure 7-2.

Aecording 1717520/10 {
Verdicn = 5§

NitRake =
Expiratiponbate = 12213
ExpiraticnTine = 9000
Becosdfualicy = 75
Aecordingiehavics = 1717520/13
SooEe L
GelectionType = 1

Bhowing = 1717520410
Ugediy =1
Brartfate = 12211
BhartTims = agn
hceualShowing = L7L7520416
Nockrark = 1717520519
HESaeendaatchad = 3539

HWisit LY

Pack = 1717520/15 ETRTS20/15 ATHTS20/0T LTLISI0SEE ATATS20,20 LTHIS20 20

Groplate = 132211

SEupTire = L6200

Gtate =4

CulutienCute = 24855

GrrearElledize = 2842624

Induxilaud = 1747520/ BFRTSG 02

IndexPath = sHegording/Rctives 11221039333 1717520 JBecording/Fofefecord/ 231 #E4L00 2o ¥ 3R 01TITEED

t
s S |

That said, if dl data about the show isin the MFS database, wheresthe full title of the show? The guest stars?
Tdevison channe from which it was recorded? If you look closdly at the object dump, you may well see what
appear to be FSIDs; in fact, that'swhat they are.

Thisiswherethe TiVo shdl and command line has one leg up on TiVoWeb. Y ou could go through and dumpobj
each of the associated FSIDs, but you'll no doubt find even more to comb through. Y ou could aso click through on
TiVoWeb, but that isjust going to get frustrating. Thereisa short cut: dumpobj takes aclosure flag, telling it to dump
al the FSIDsit finds dong the way, starting with the FSID you provide. It'salong list but a pirate's booty of
informetion:

% dunpobj -closure 1717520

Recordi ng 1717520/ 10 {
Act ual Showi ng 1717520/ 16

Bi t Rate =0

Bookmar k = 1717520/ 19
Del eti onDat e = 24855
ExpirationDate = 12213

Expi rationTi me = 9000

I ndexPat h
NoReRecor d/ 129196
40: 2: 99999: 01717520 / Recordi ng/ Tnsl d/ SH5785730000: 87788: 91001: 1717520 /
Recor di ng/ NowSho
wi ngByC assi ¢/ 2: 87788: 91001: 1717520 / Recor di ng/ NowShowi ngByExpi rati on/ 2:
12213: 09000: 171
7520 {/ Recordi ng/ NowShowi ngByTi tl e/ 1: 2003 MI'V MOVI E AWARDS: 87788: 91001:
1717520} /Record
i ng/ Di skUsed/ 10/ 1717520: 2842624

/ Recordi ng/ Active/ 1:12211: 08998: 1717520 / Recor di ng/

I ndexUsed = 1717520/ 11 1717520/ 12

NSecondsWat ched = 3539

NVi si t =1

Par t = 1717520/ 13 1717520/ 15 1717520/ 17 1717520/ 18 1717520/ 20

1717520/ 21
RecordQuality = 75
Recor di ngBehavi or = 1717520/ 12
Score =0
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Sel ectionType = 3
Showi ng = 1717520/ 11
StartDate = 12211
StartTi ne = 8998
State =4
St opDat e = 12211
St opTi ne = 16200
Streantil eSi ze = 2842624
UsedBy =1
Ver si on = 56

}

Showi ng 1717520/ 16 {
Bits =2
Dat e = 12211
Duration = 7200
Program = 1691635/ -1
Station = 2086/-1
Ti e = 9000

}

Bookmark 1717520/ 19 {
Ti mreMs = 4171221

}

Showi ng 1717520/ 11 {
Bits =2
Dat e = 12211
Duration = 7200
| ndexUsedBy = 1717520/ 10
Program = 1691635/-1
Station = 2086/-1
Ti e = 9000

}

Recor di ngBehavi or 1717520/ 12 {
Di skBehavi or =5
| ndexUsedBy = 1717520/ 10
Present ati onBehavior = 1
Progr antaui deBehavi or = 1
Tuner Behavior =1

}

Recor di ngPart 1717520/ 13 {
Begi n =0
Conmrer ci al Ski pOffset = 0
End = 1318759
File = 1717637

}

Recor di ngPart 1717520/ 15 {
Begi n = 1319259
Conmrer ci al Ski pOffset = 0
End = 2652833
File = 1717645

}

Recordi ngPart 1717520/17 {
Begi n = 2653334
Conmrer ci al Ski pOffset = 0
End = 3984672
File = 1717665

}

Recordi ngPart 1717520/ 18 {
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Begi n = 3985172
Conmrer ci al Ski pOffset = 0
End = 5316511
File = 1717666
}
Recor di ngPart 1717520/ 20 {
Begi n = 5317011
Conmrer ci al Ski pOffset = 0
End = 6646248
File = 1717667
}
Recordi ngPart 1717520/ 21 {
Begi n = 6646848
Conmrer ci al Ski pOffset = 0
End = 7201392
File = 1717668
}
Program 1691635/ 11 {
Col or Code =4
DescLanguage = English
Descri ption = {The Shrine Auditoriumin Los Angel es;
Ti nber| ake and Seann W/ Iiam Scott.}
Genre = 9 100 1000
I ndexPat h = [ Server/ 12919640
| sEpi sode =1
Oiginal AirDate = 12208
Series = 1691634/-1
Serverld = 12919640
ServerVersion =4
ShowType =3
Sour ceType =1
Title = {2003 MIV Movi e Awar ds}
Trsl d = SH5785730000
Ver si on =1
}
Station 2086/ 15 {
Affiliation = Satellite
Affiliationlndex = 39
Cal | Si gn = MV
Cty = {New Yor k}
Country = {United States}
DmaNum =0
I ndexPat h = /StationTns/ 10986: 826 / Server/ 928
Logol ndex = LogoSpace=Ti vo Logol ndex=0
Name = {MIV - Music Tel evision}
Serverld = 928
ServerVersion = 80
State = NY
Trsl d = 10986
Ver si on = 10
Zi pCode = 10036
}
Series 1691634/ 11 {
Epi sodi ¢ =0
Genre = 9 100 1000
I ndexPat h = [ Server/ 12919853
Serverld = 12919853
ServerVersion = 2

hosts Justin
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The Program node (FSID 1691635) holds thetitle and full description of the show. The Station node (FSID 2086)
tells us that the show was recorded off MTV. And that's absolutely everything TiV o knows about the object we
asked for. The question is, what do you do with it? See the following hacks for some answers.
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Hack 90 Extracting Your Now Showing List
HACGK
a0
Ask TiVo's MFS database for your Now Showing Ligt, including title, description, and date and time the show aired.

Curious about what's showing? Want to keep track of your television viewing habits (or at least what's been
recorded for you) over time? Y ou can ask the TiVo MFSwith some pretty trivid datamining. Well start with the
Now Showing List and everything TiV o knows about the shows we currently have queued up for watching. Well
write thetitle, description, and date and time the show aired to afile and saveit. Y ou can even automate thisusing
cron [Hack #44] and write the filesto your PC's NFS-mounted [Hack #56] driveif you are truly serious about
archiving that data

Let'sgo over what we already know. We know that recorded programsare al held in
/Recording/NowShowingByTitle, and we know that each of these programs has dl the information we want
somewhereinits closure of objects. Therefore, we can easily find the date the show aired, the name of the program,
and the name of the episode.

Before wewrite the code, let'sactudly find dl thisinformation in the closurelisted in [Hack #89] . The date and time
the show aired arelisted in the top Recording object under StartDate and StartTime; conveniently, thisislisted under
the FSID of the object in /Recording/NowShowingByTitle. Therest of the information seemsto bein the Program
object. The path between the Recording object and the Program object seems to pass through Showing. We want to
grab the Recording object, follow through the Showing attribute to a Showing object, and follow that out to a
Program attribute.

Seems smple enough. All we need to do isexpressthisin Tcl. The heart of the program just makes use of mfs
commands to maneuver through the directories and then uses doobj commandsto dig into the database. To get a
rundown of some of the commands that people know about (remember that these things are discovered, not
documented), take agander at Table 7-2 and Table 7-3.

Table 7-2. Some of the mfs commands used to manipulate files on the Media Filesystem

Filesystem command Purpose

Look for an item in the MFS and return its FSID and

mfsfind < path>
P type

mfsmkdir <path> Make anamed directory
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mfsrmdir <path> Remove anamed directory

mfsstreamsze <fsid> Get the Size of arecording stream

mfs moddate <fsid> gg?hglsL??%?ggwwasmodiﬁed, in seconds
mfssze <fsd> Return the size of agiven MFS object

mfsscan <path> [-start string] [-count number] List up to acertain number of itemsin aspecific MFS
[-backward] directory that optionaly startswith a specified string

Table 7-3. Some of the dbobj commands used to manipul ate database objects

Database object command

Purpose

dbobj equa <dbobj> <dbobj>

Test the equality of two database objects

dbobj <dbobj> fsid

Return the FSID of a database object

dbobj <dbobj> subobjid

Return the subobjid of a database object

dbobj <dbobj> type

Return the type of a database object

dbobj <dbobj> attrs

Return the attributes of a database object

Dbobj <dbobj> attrtype <attr>

Get the type of an attribute of a database

dbobj <dbobj> get [-noerror] <attr> [<index>]

Get the vaue of a specific attribute of thistype

dbobj <dbobj> add <attr> <tclobj>

Append an attribute of agiven name to a database
object
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Dbobj <dbobj> remove <attr> [<tclobj>]

Removethe last attribute of agiven namefroma
database object

dbobj <dbobj> deete

Déelete a particular database object (be careful with this
one)

dbobj <dbobj> dear

Clear out aparticular database object

dbobj <dbobj> removesat <attr> <index>

Remove a specific attribute from a database object. The
index is used when there are multiple attributes with the
samename

dbobj <dbobj> copyfrom <dbobj>

Copy a database object

The Code

k You'll need my tivotime library (http://mww.bitwaste.com/tivo/tivotimetar.gz) to handle
* timeinamanner TiVo understands. Download it, extract tivotime.tcl from the archive,
and drop it [Hack #36] into /var/hack/lib/tcl onyour TiVo.

#! /tvbin/tivosh

# include code to do a tinezone conversion back into our tinme format

source /var/hack/lib/tcl/tivotime.tc

# open the dat abase
set db [ dbopen]

# pull out the first 50 recorded shows fromthe database

set recdir "/Recordi ng/ NowShowi ngByTitl e"

transaction {

set files [nfs scan $recdir -count 50]

}

while { [Ilength $files] >0} {

# iterate through the shows we extracted

foreach rec $files {

# grab the FSID of the programfromthe |ist

set fsid [lindex $rec 0]

transaction {

# get the object that represents this recording and the
# object that represents this episode
set recordingobj [db $db openid $fsid]

set epi sodeobj [dbobj [ dbobj

get Prograni

$recordi ngobj get Showi ng] [ RETURN]
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# pull out the date the show aired
# convert it to sonething a bit nore
# human-readabl e using the tivotinme library
set showtime [::tivotinme::converttine \
[ dbobj $recordi ngobj get StartDate] \
[ dbobj $recordi ngobj get StartTinme] ]
set showtinme [clock format $showtime -format "% %d/ % % %'

# pull out the show s nanme and episode title

regsub -all "\[\{\}\]" [dbobj $episodeobj get Title] ""[RETURN|
progr amaire
regsub -all "\[\{\}\]" [dbobj $episodeobj get[ RETURN|
Epi sodeTitl e] epi sodenamne

}

# output a pipe (|) delimted |ist containing the date,
# show nane, and episode title
puts "$showtinme | $programane | $epi sodenane"

}

# and grab the next 50 television shows
set lastNane [lindex [lindex $files end] 1]
transaction {
set files [nfs scan $recdir -start $l ast Name -count 50]

}

if { $lastName == [lindex [lindex $files 0] 1] } {
set files [Irange $files 1 end]
}

}

Save the code as nowshowing.tcl in TiVo's /var/hack/bin directory and make it executable:
bash- 2. 02# chnod 755 /var/hack/ bi n/ nowshow ng. t cl

Running the Hack

From TiVo'scommand line Section 3.3, invoke the script, like so:

bash- 2. 02# /var/ hack/ bi n/ nowshow ng. t cl

06/ 07/2003 21:29 | 2003 MV Movie Awards |

05/20/2003 19:59 | 24 | Day 2: 7:00 - 8:00AM

06/ 05/ 2003 18:59 | The Anmazing Race 4 | It Doesn't Say Anything About First
Conme, First Served. And W're Bigger

12/ 02/ 2001 15:59 | The Arnenians: A Story of Survival |

06/ 02/ 2003 01:59 Coming Attractions |

10/ 16/ 2002 18:59
06/ 07/ 2003 02: 59
06/ 04/ 2003 14: 29
06/ 05/ 2003 01: 29
06/ 04/ 2003 01: 29

Dawson's Creek I nstant Kar nma!

East Meets West | Sushi 303

Epi curious | Dim Sum

Food 911 | Two Quys, a Grl and a Brisket!
Food 911 | Enpanadas to Go

|
05/ 14/ 2003 18:59 | Dawson's Creek | Al Good Things ... Must Cone to an End
05/ 07/ 2003 18:59 | Dawson's Creek | Joey Potter and Capesi de Redenption
04/ 30/ 2003 18:59 | Dawson's Creek | Goodbye, Yellow Brick Road
04/ 16/ 2003 18:59 | Dawson's Creek | Lovelines
04/ 09/ 2003 18:59 | Dawson's Creek | Love Bites
02/ 12/ 2003 19:59 | Dawson's Creek | Castaways
02/ 05/ 2003 19:59 | Dawson's Creek | O ean and Sober
01/15/ 2003 19:59 | Dawson's Creek | Day Qut of Days
12/ 11/2002 19:59 | Dawson's Creek | Merry Mayhem
11/ 20/ 2002 19:59 | Dawson's Creek | Everything Put Together Falls Apart
11/ 13/ 2002 19:59 | Dawson's Creek | Spiderwebs
11/06/ 2002 19:59 | Dawson's Creek | Ego Tripping at the Gates of Hell
10/ 30/ 2002 19:59 | Dawson's Creek | Living Dead Grl
10/ 23/ 2002 18:59 | Dawson's Creek | The Inpostors
| |
|
|
I
|
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06/ 02/ 2003 19:59 | For Love or Mbney |

06/ 05/ 2003 03:29 | The Gal |l opi ng Gournet | Mantay

05/13/2003 18:59 | Glnmore Grls | Here Cones the Son

05/06/2003 18:59 | Glnore Grls | Say Goodnight, Gacie

06/ 04/ 2003 15:29 | Great Chefs of the World | Stuffed Miushroons; Hazel nut
Napol eon

06/ 04/ 2003 14:59 | Great Chefs of the Wrld | Shrinp Ceviche; Lanb; Banana
Puddi ng

04/ 18/ 2003 19: 59
06/ 04/ 2003 19: 59
06/ 06/ 2003 23: 37
05/ 25/ 2003 20: 59
03/ 02/ 2003 16: 59

| John Doe | Renote Control
| Junkyard Wars | Manic Mud Racers
| Late Night Wth Conan O Brien |
| Single in the Hanptons
| Smallville | Rosetta
02/23/2003 16:59 | Smallville | Fever
02/ 16/ 2003 16:59 | Smallville | Prodiga
02/ 09/2003 16:59 | Smallville | Rush
06/ 08/ 2003 14:59 | Star Trek: The Next Ceneration | A Fistful of Datas
05/07/2003 19:59 | The West Wng | Conmencenent
04/ 23/ 2003 19:59 | The West Wng | Evidence of Things Not Seen
02/ 26/ 2003 20:59 | The West Wng | Red Haven's on Fire
|

02/ 19/ 2003 20:59 The West Wng | California 47th

To capture the Now Playing List asa pipe-delimited text file, use the > redirect symbol and supply the name of afile
to which to write. For example, sending output to afile caled nowshowing.out inthe /var/out directory would look
likethis

bash- 2. 02# /var/ hack/ bi n/ nowshowi ng.tcl > /var/out/nowshow ng. out

4 Previous Mext b
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Hack 91 Discovering Your Favorite Actors

i

Ever think about who your favorite stars of the small screen are? | don't mean those you can think of off the top of

your head. | mean based on actua televison viewing habits.

We dready have aframework to key off and siphon data from the television showsin the Now Playing List [Hack
#90] . Now, let's gather some dightly different data. Well make an account of al the actors and actressesin the
televison shows we watch, perhaps spotting trendsin those we tend to gravitate toward.

Programmaticdly, thisisn't any more than grabbing the Actor rather than the Title and EpisodeTitle attributes from the
Program object. The Actor object listsall the stars of a particular show, which well parse to draw out the individual
names and tally up the number of timesthey show up in your Now Playing List.

The Code

#!/tvbin/tivosh

# open the database, and for each tel evision show,
# extract the date it aired, the title of the show
# and the episode title

set db [ dbopen]

# pull out the first 50 recorded shows fromthe database

set recdir "/ Recordi ng/ NowShow ngByTitl e"
RetryTransacti on {
set files [nfs scan $recdir -count 50]

}

set actors { }
while { [Ilength $files] > 0 } {
# iterate through the shows we extracted
foreach rec $files {
# grab the FSID of the programfromthe |ist
set fsid [lindex $rec 0]

RetryTransaction {

# get the object that represents this recording and the
# object that represents this episode. wap it

# catch just in case it doesn't work

set recordingobj [db $db openid $fsid]

set epi sodeobj [dbobj [dbobj $recordi ngobj
Pr ogr ani

# pull out the list of actors in this show
set epactors [dbobj $episodeobj get Actor]

}

get Showi ng] get

# transformthe actors nanes into strings and append themto

# our list of all the actors on our Ti Vo
foreach epactor $epactors {
set slashpos [string first "|" $epactor]
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set repactor \

"[string range $epactor O [expr $slashpos - 1]],"
set repactor \

"$repactor [string range $epactor [expr $slashpos + 1] end]"
| append actors $repactor

}

# and grab the next 49 tel evision shows
set lastNane [lindex [lindex $files end] 1]
RetryTransaction {

set files [nfs scan $recdir -start $l ast Name -count 50]

}

if { $lastName == [lindex [lindex $files 0] 1] } {
set files [Irange $files 1 end]

}

}

# create a new list called factors that is the frequency count of the
# actors on the shows we have wat ched
set factors { }
foreach | $actors {
if '] info exists a($l) ] {
set a($l) O

}
incr a($l)

}

foreach i [ array nanes a | {
| append factors [list $i $a($i)]
}

# and let's quickly al phabetically sort then print the |ist][RETURN
set factors [Isort -index 0 $factors]
foreach factor $factors {
puts "[lindex $factor 0] | [lindex $factor 1]"

}

Savethe codeto afile cdled actors.tcl in TiVo's /var/hack/bin directory and make it executable:
bash- 2. 02# chnod 755 /var/hack/bin/actors.tc

Running the Hack

Run the script from TiVo's command line Section 3.3:

bash-2. 02# /var/ hack/bin/actors.tc
Ackl es, Jensen | 4
Agena, Keiko | 2

Ber kel ey, Xander | 1
Bernard, Carlos | 1

Bi shop, Kelly | 2

Bl edel, Alexis | 2

Br ook, Jayne | 1
Burton, LeVar | 1
Carradi ne, Ever | 1
Channi ng, Stockard | 4
Corbett, John | 1

Cut hbert, Elisha | 1
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Dorn, Mchael | 1
Esposito, Gancarlo | 1
Forsythe, Wlliam| 1
Frakes, Jonathan | 1
Gardell, Billy | 1

G over, John | 4

Graham Lauren | 2

Gunn, Sean | 2

Haysbert, Dennis | 1
Herrmann, Edward | 2
Hll, Dule | 4

Hol nes, Katie | 15
Hudson, Qdiver | 5
Hurmes, Mary-Margaret | 1
Jackson, Joshua | 15
Janney, Allison | 4
Jeral d, Penny Johnson | 1
Jones |11, Sam| 4
Jones, John Marshall | 1
Kajlich, Bianca | 5
Kreuk, Kristin | 4

Lowe, Rob | 4

Mack, Allison | 4
Malina, Josh | 1
McCarthy, Melissa | 2
McFadden, Gates | 1

Mol oney, Janel | 4

To capture your ligt of favorite actors as a pipe-ddimited text file, use the > redirect symbol and supply the name of a
fileto which to write. For example, sending output to afile caled actors.out in the /var/out directory would look like
this

bash-2. 02# /var/hack/bin/actors.tcl > /var/out/actors. out

4 Previous Mext b

Top



This document is created with the unregistered version of CHM2PDF Pilot

4 Previous Mext b

Hack 92 Discovering Your Favorite Writers, Producers, and
Directors

i

Do you tend to favor the work of a particular director? Do the words of a particular writer keep you riveted to the
screen? Chances are that you haven't given your favorite creatives much thought. Thankfully, TiVo keegpstrack of
them for you.

A vaiaionon [Hack #91], let's give alittle credit to the crestives—the writers, producers, and directors—while at
the sametimelearning alittlemore Tdl.

The Code

#!/tvbin/tivosh

gl obal creatives
proc addcreative { c type } {
gl obal creatives
foreach epcreative $c {
set slashpos [string first "|" $epcreative]
set repcreative \
"[string range $epcreative O [expr $slashpos - 1]],"[ RETURN|
set repcreative \
"$repcreative [string range $epcreative [expr $slashpos + 1][ RETURN]
end] "
set repcreative \
"$repcreative | $type"
| append creatives $repcreative

}
}

# open the database
set db [ dbopen]

# pull out the first 50 recorded shows fromthe database
set recdir "/Recordi ng/ NowShow ngByTitl e"
RetryTransacti on {

set files [nfs scan $recdir -count 50]

}

set creatives { }
while { [Ilength $files] > 0 } {
# iterate through the shows we extracted
foreach rec $files {
# grab the FSID of the programfromthe I|ist
set fsid [lindex $rec 0]

RetryTransaction {
# get the object that represents this recording and the
# object that represents this episode. wap it in
# a catch just in case
# it doesn't work
set recordi ngobj [db $db openid $fsid]
set epi sodeobj [dbobj [dbobj $recordi ngobj get Show ng] get Prograni
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# pull out the list of witers, directors, and producers of the
# shows. none of these are guaranteed to be here

set epwiters [dbobj $episodeobj get Witer]

set epdirectors [dbobj $epi sodeobj get Director]

set epproducers [dbobj $epi sodeobj get ExecProducer]

}

# add all those creatives to a list to work with
addcreative $epwiters "Witer"

addcreative $epdirectors "Director”

addcreative $epproducers "ExecProducer"

}

# and grab the next 49 tel evision shows[ RETURN]
set lastNane [lindex [lindex $files end] 1]
RetryTransaction {

set files [nfs scan $recdir -start $l astName -count 50]
}

if { $lastName == [lindex [lindex $files 0] 1] } {
set files [Irange $files 1 end]
}

}

# create a new list called fcreatives that is the frequency count
# of the creatives on the shows we have wat ched
set fcreatives { }
foreach | $creatives {
if '] info exists a($l) ] {
set a($l) O
}

incr a($l)
}
foreach i [ array nanes a | {

| append fcreatives [list $i $a($i)]
}

# and let's quickly al phabetically sort then print the |ist
set fcreatives [Isort -index 0O $fcreatives]
foreach fcreative $fcreatives {

puts "[lindex $fcreative 0] | [lindex $fcreative 1]"

}

Save the code as creatives.tcl in TiVo's /var/hack/bin directory and make it executable:
bash- 2. 02# chnod 755 /var/hack/bin/creatives.tc

Running the Hack

Run the script from TiVo's command line Section 3.3:

bash-2. 02# /var/ hack/bin/creatives.tc
Babbit, Jamie | Director | 1

Beenan, Geg | Director | 1

Berlanti, Greg | ExecProducer | 15
Bernan, Rick | ExecProducer | 1
Braga, Brannon | Witer | 1

Bruckhei ner, Jerry | ExecProducer | 1
Canp, Brandon | ExecProducer | 1
Cochran, Bob | ExecProducer | 1
Fattore, Gna | Witer | 5

Foy, John | ExecProducer | 1

Fricke, Anna | Witer | 3

Friedman, Maggie | Witer | 3

Garcia, Liz | Witer | 1



This document is created with the unregistered version of CHM2PDF Pilot

Gereghty, Bill | Director | 1
CGough, Al | Witer | 1

Gough, Alfred | ExecProducer | 4
Jackson, Joshua | Director | 1
Kapi nos, Tom| Witer | 3

Kowal ski, Peter | Director | 1
Kroll, Jon | ExecProducer | 1
Lange, Mchael | Director | 3
Leahy, Janet | Witer | 1

Leder, Mm | ExecProducer | 1
Marshal |, James | Director | 1
McNei I |, Robbie | Director | 2
MIllar, Mles | ExecProducer | 4

Mlilar, Mles | Witer | 1
Moore, Jason | Director | 1
Nash, Bruce | ExecProducer | 1
Nel son, Todd | ExecProducer | 1

To capture your list of favorite writers, producers, and directors as a pipe-delimited text file, use the > redirect
symbol and supply the name of afileto which to write. For example, sending output to afile caled creatives.out in
the /var/out directory would look likethis:

bash-2.02# /var/ hack/bin/creatives.tcl > /var/out/creatives. out

Take note that people can be listed under more than onerole, and they can a so be listed more than once for agiven
role. Take alook at Miles Millar; he was credited four times as an Executive Producer and once as awriter. If we
gather enough of thisinformation over time, we can cregte our own Internet Movie Database ( http://Aww.imdb.com)
from our televison ligingsaone.
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Hack 93 Turning Favorites Listsinto JavaScript

i3

With alittle Tcl, you can query TiVo for your favorite actors, preferred creatives, Now Showing List, and so forth.
Syndicate those ligtsto your web Site or weblog with alittle JavaScript and the magic of TiVowWeb.

The problem with pipe-delimited lists [Hack #91] isthat you have to get them off your TiVo to another machine and
run yet another script to either processthelist for digplay or generate something that you can manipulate. Seemsa
little complicated to me.

What if what you want isreally sSmple? Y ou just want to have alive verson of your To Do List on your web site or
weblog. Y ou want anybody who goesto your site to see what's of interest to you on the tube—or at least what TiVo
will be recording for you—over the next couple of days. What if | told you it was dirt smple and required none of
that pipe-ddimited nonsense?

Remember TiVoWeb [Hack #67] . Why not just write amodule [Hack #78] that generates some JavaScript to be
included in the web page of your choosing? That's exactly what we are going to do.

Infact, writing a TivoWeb moduleis decidedly smple, asyou can seein the following code. TiVoWeb dready hasa
database handle available for use by amodule, and al we have to do iswrite whatever we are planning to write with
acdl to puts. Whatever you write will get shoved out the socket, right to the browser visiting your Site.

The Code

proc action_jtodo { chan path env } {
gl obal db
gl obal tzoffset
eval $env

# pull out the first 50 todo |list shows fromthe database
set tododir "/Recording/Active"
set prefix "4"
transaction {
set files [nfs scan $tododir -start $prefix -count 50]

}

while { [Ilength $files] > 0 } {
# iterate through the shows we extracted
foreach rec $files {
# grab the FSID of the programfromthe |i st
set fsid [lindex $rec 0]

RetryTransaction {
# get the object that represents this recording and
# the object that represents this episode. wap it
#in a catch just in case
# it doesn't work
set recordingobj [db $db openid $fsid]
set showi ngobj [dbobj $recordi ngobj get Show ng]
set epi sodeobj [dbobj $show ngobj get Prograni
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set behavi orobj [dbobj $recordi ngobj get Recordi ngBehavi or]

# pull out the date the show aired -- also convert

# it to sonething a bit nore human readabl e

set showtime [expr ( [dbobj $show ngobj get Date] * 86400 )[ RETURN
+ \ [dbobj $showi ngobj get Tine] + $tzoffset ]

set showtinme [clock format $showtime -format "% %d"]

# pull out the show s nanme and episode title

regsub -all "\[\{\}\]" [dbobj $episodeobj get Title] ""[RETURN
pr ogr amane

regsub -all "\[\{\}\]" [dbobj $epi sodeobj get EpisodeTitle]

epi sodenane

# get the data to figure out whether this a

# schedul ed recording or a suggested recording
set presbehavi or [dbobj $behavi orobj get[ RETURN]
Present at i onBehavi or]

}

# out put sone javascript -- if presbehavior is 6, that

# means we are | ooking at a suggested recording

if { $presbehavior '=6 } {
puts $chan "docunent.wite( \"<span class=\\\"epi sodedat e\\\[ RETURN|
">$showt i me</ span> - <span[ RETURN]
class=\\\"showtitle\\\">$programane</ span> <span cl ass=\\\[ RETURN
"epi sodetitle\\\">$epi sodenane</ span><br/>

}

# and grab the next 50 tel evision shows
set lastNane [lindex [lindex $files end] 1]
transaction {
set files [nfs scan $tododir -start $l astNanme -count 50]

}

if { $lastName == [lindex [lindex $files 0] 1] } {
set files [Irange $files 1 end]

}

}

# register the nodule as JScript ToDo with a friendly

# description for inclusion in Ti VoWwb's mai n nenu

regi ster_nodule "jtodo" "JScript ToDo" "Generate Javascript with the # ToDo
list"

Savethisfileas jtodo.itcl inthe /var/hack/tivoweb-tcl/modules directory on your TiVo. Restart TiVoWeb by
choosing Restart = Full Reload from its menu bar. The module should be noticed and activated when TiVoWeb
starts back up.

Running the Hack

Smply insert the following lineinto your HTML document where you'd likethe To Do List to appear:
<script

| anguage="JavaScri pt"

src="http:// ny_tivo/jtodo">

</script>

Replace my_tivo with the hostname or |P address of your TiVo.
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Upon encountering this tag, JavaScript-enabled web browsers (most modern browsers) will grab afresh copy of the
To Do List fromyour TiVo, inserting it right into the page.

The JavaScript source version of my current To Do List lookslikethis:

document . wite( "<span cl ass=\"epi sodedat e\ ">06/ 08</ span> - <span cl ass=\
"showtitle\">Lucky</span> <span cl ass=\"epi sodetitle\">The Met hod</span><br/
>" H

docunment.wite( "<span class=\"epi sodedat e\ ">06/ 09</ span> - <span cl ass=\
"showtitle\">Advanced Pai d Progrank/span> <span cl ass=\"epi sodetitle\"></
span><br/>" );

docunment . wite( "<span class=\"epi sodedat e\ ">06/ 09</ span> - <span cl ass=\
"showtitle\">Tel eworl d Paid Progrank/span> <span cl ass=\"episodetitle\"></
span><br/>" );

docunment . wite( "<span class=\"epi sodedat e\ ">06/ 09</ span> - <span cl ass=\
"showtitle\">Surf Grls</span> <span cl ass=\"epi sodetitle\"></span><br/>" );
docunment . wite( "<span class=\"epi sodedat e\ ">06/ 09</ span> - <span cl ass=\
"showtitle\">Surf Grls</span> <span cl ass=\"epi sodetitle\"></span><br/>" );
docunment . wite( "<span class=\"epi sodedat e\ ">06/ 09</ span> - <span cl ass=\
"showtitle\">ABC Wrld News Tonight </span> <span cl ass=\"epi sodetitle\"></
span><br/>" );

docunment . wite( "<span class=\"epi sodedat e\ ">06/ 09</ span> - <span cl ass=\
"showtitle\">For Love or Money</span> <span cl ass=\"epi sodetitle\"></span>
<br/>");

docunment . wite( "<span class=\"epi sodedat e\ ">06/ 09</ span> - <span cl ass=\
"showtitle\">Road Rul es</span> <span cl ass=\"epi sodetitle\">South Pacific</

span><br/>" );

The module even provides you with stylesheet d ements—episodedate, showtitle, and episodetitle—that you can
color, size, and style any which way using standard CSS.

Figure 7-3 showsthe result, my TiVo's To Do List incorporated into apage on my web site.

Figure7-3. TiVo'sTo Do List, JavaScript-included in aweb page

Tive Tobo

06,/08 - Surl Girs

0509 - Surl Girls

| ABT World MNews

For Love or Money
Road Rubes Soull

06/ 05
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Congn O'Brien

06 10 - ABC World News
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0610 - Late Might Wil
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0611 - ABC Warld News
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2 - Teleworld Paid

Program

0512 - ABRC World News
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0613 - Labe Mighl Witk
Cninmn C'AAD
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In actudity, you don't want to pull afresh copy of your To Do List from your TiVo unit every time someone hitsyour
web page. Y ou'd be exposing your TiVo's hostname or address to the world—not agood thing to do, even if you're
behind an Apache HTTP proxy (see [Hack #80] ). Y ou'll be placing undue strain on your TiVo and the TiVoWeb
module asit serves up aresponseto dl those vigitsto your ultrgpopular home page. And then there'sthe fact that
your To Do List doesn't change dl that often, so brewing up afresh copy each timeis smply awaste of resources.

Instead, schedule the server on which your web site livesto fetch the JavaScript include once an hour or, better yet,
once aday and serve up the local cached (read: saved) copy. Y ou can do so using cron on Unix and Mac OS X
servers, or Scheduled Events under Windows. Infact, if you go thisdirection, you might aswell skip the JavaScript
include atogether and ater the TiVoWeb module so that it produces plain old HTML.:

puts $chan "<emr$progr amane</ en>: $epi sodenane ($showti ne)<br />";

Thisline replaces the line beginning with puts $chan "document.write in the previous module code.

ThisHTML fragment can easily be incorporated into aweb page using Server-Side Includes (

http: //hoohoo.ncsa.uiuc.edu/docg/tutorials/includes.html) or thelike. Here, | include acopy cached as
tivo_todo.html into my home page, index.shtml :

<l--#include virtual ="./tivo_todo.htm" -->

A Previous Mext kb
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Hack 94 How Do You Watch TV?

[lioa

Compute your hunt-and-peck percentage to truly find out what kind of aviewer you are.

Are you awatch-the-show-al-the-way-through kind of TiVo user, or do you hunt and peck, watching 5 minutes of a
show and moving on? Do you never finish watching what ison your Now Showing List? Continuing our persond
datamining, let'sfind out what kind of person you are—at least according to your TiVo. Well compute your
hunt-and-peck percentage—what percentage, on average, of a show you typically watch—down to the second. And
with alittle JavaScript magic, well share the outcome with the world on your web page.

The Code
proc action_huntandpeck { chan path env } {
gl obal db
# pull out the first 50 todo |list shows fromthe database

set tododir "/Recording/ NowShowi ngByTitle"
RetryTransaction {

}

set files [nfs scan $tododir -count 50]

set nshows O
set pshows O
while { [Ilength $files] > 0 } {

}

puts $chan "docunent.wite( \"<span class=\"hptext\">M/ Ti Vo[ RETURN|
Hunt - and- Peck Rati o is</span> <span cl ass=\"hpnum "> RETURN
[expr ( $pshows * 1.0 ) / ( $nshows * 1.0 )]</span>\" );\

# iterate through the shows we extracted
foreach rec $files {

set fsid [lindex $rec 0]

Ret ryTransaction {
# get the object that represents this recording.
# also figure out of the person has played this
# program then stopped -- if they did, the

# bookmark will be set
set recordingobj [db $db openid $fsid]
set bookmark [dbobj $recordi ngobj get Booknar k]
if { $bookmark I'="" 1} {

i ncr pshows

}

i ncr nshows

and grab the next 50 tel evision shows

set lastName [lindex [lindex $files end] 1]

RetryTransaction {

}

set files [nfs scan $tododir -start $lastName -count 50]

if { $lastName == [lindex [lindex $files 0] 1] } {

set files [Irange $files 1 end]

}
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regi ster _nodul e "hunt andpeck” "Hunt AndPeck” "Are you a hunter or a pecker?"

Thishack isin the form of another TiVoWeb module [Hack #93] . Save this code as huntandpeck.itcl inthe
Ivar/hack/tivoweb-tcl/modules directory on your TiVo. Restart TiVoWeb by choosing Restart — Full Reload
from its menu bar. The module should be noticed and activated when TiVoWeb starts back up.

Running the Hack

Simply insert thefollowing line into your HTML document where you'd like your hunt-and-peck percentage to
aopear

<script
| anguage="JavaScri pt"
src="http:// ny_tivo/huntandpeck">

</script>

Replace my_tivo with the hostname or | P address of your TiVo.

Upon encountering this tag, JavaScript-enabled web browsers (most modern browsers) will grab afresh copy of
your hunt-and-peck ratio from your TiVo, insarting it right into the page, like so:

docunent . wite( "<span class=\"hptext\">M/ Ti Vo Hunt - and- Peck Rati o[ RETURN]|

i s</ span><span class=\"hpnum "> 0.204081632653</span> " );

Apparently, | hunt and peck 20% of the time. Who'd have thunk it?

@ In actudity, you don't want to pull afresh copy of your hun-and-peck ratio from your TiVo
unit every time someone hits your web page. See the end of [Hack #93] for further
discussion and solutions.
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Hack 95 Browsing Through TiVo's Resour ces

s

Groups of resources are loaded by TiVo's main programs a runtime. Hacking these resources alows customi zation
of the TiV o software without recompiling or any such complex shenanigans.

Resour ce groups are external definitions of strings that the main program can load at runtime, alowing programmers
to customize gpplicationsin various ways without touching the executable gpplications themsaves. Normally these
resources are meant for TiVo, Inc. programmers, but now they in the hands of hackers.

Y ou can browse the current crop of resource groups on your TiVoin /SnSystenVACTIVE. Use mis [Hack #88] to
ingpect thefile. Then use dumpobyj [Hack #89] to view their contents:

% m s /SwSyst en ACTI VE

Directory of /SwSystem starting at 'ACTI VE

Nane Type Fsld Date Tinme Size

ACTI VE tyDb 1054901 06/ 14/02 07:04 652

% dunpobj / SwSyst em ACTI VE

SwSyst em 1054901/ 11 {
Active =1
I ndexPat h = / SwSystem 3. 0-01- 1- 010 / SwSyst enf ACTI VE / Server/ 6406408
Modul e = 1054552/ -1 1054554/-1 1054556/-1 1054558/-1 1054560/ -1

1054562/ -1 1054564/ -1 1054566/-1 1054902/-1

Nane

ResourceG oup =

1054767/ -1
1054784/ -1
1054893/ -1
1054810/ -1
1054814/ -1
1054826/ -1
1054851/ -1

Serverld

Ser ver Ver si on

Ver si on

}

FSIDsof dl the available resource groups are listed under ResourceGroup. Here, you'll find dl thetext inthe TiVo
user interface, constants that control your MPEG encoder bitrate, the backdoor password [Hack #8], a veritable

= 3.0-01-1-010
Resour ceChecksum = 2561393d51da083831d2f 0714914888a

1054890/ -1
1054787/ -1
1054803/ -1
1054895/ -1
1054815/ -1
1054899/ -1
1054854/ -1

51
2

1054772/ -1
1054892/ -1
1054806/ -1
1054896/ -1
1054816/ -1
1054831/ -1

6406408

1054775/ -1
1054792/ -1
1054807/ -1
1054897/ -1
1054817/ -1
1054900/ -1

1054776/ -1
1054795/ -1
1054808/ -1
1054811/ -1
1054818/ -1
1054840/ -1

1054779/ -1
1054796/ -1
1054809/ -1
1054812/ -1
1054821/ -1
1054841/ -1

cornucopiaof default values, and ahost of things nobody has yet figured out.

The Code

Thefollowing script is based on aconversation at http://dt.org/forum/index.php?=msg& th=34. 1t waksthrough al

1054757/ -1 1054758/ -1 1054889/-1 1054761/-1 1054766/-1

1054891/ -1
1054800/ -1
1054894/ -1
1054813/-1
1054898/ -1
1054850/ -1

the resourcesin the TiVo and prints them out with their identification numbers

#!/tvbin/t

vosh


http://alt.org/forum/index.php?t=msg&amp;th=34
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set outfornmat "%8s %8s %"
puts [format $outformat "G D' "II D' "Resource"]
puts [format $outformat "---" "---" Moooo---- "]

set db [ dbopen]
RetryTransacti on {
set active [db $db open "/ SwSystem ACTI VE"]
set rgroup [dbobj $active get ResourceG oup]
set groupn O
foreach group $rgroup {
set itenms [dbobj $group get Iteni
set itemm O
foreach item $itens {

regsub -all "\[\{\}\]" [dbobj $itemget String] "" resource[ RETURN]
puts [format $outformat $groupn $itemm "\"$resource\""] [ RETURN
incr item

}

i ncr groupn
}

Save the code as dump.tcl inyour TiVo's /var/hack/bin directory and make it executable, like so:
bash- 2. 02# chnod 755 /var/hack/ bi n/ dunp.tc

Running the Hack

Run the script from TiVo's command line Section 3.3. You're sureto seelots of familiar stringsflow by.
bash- 2. 02# /var/ hack/ bi n/ dunp. t cl

5 "Now Pl ayi ng List"

6 "TiVo Central "

7 "TiVo's Suggestions"

8 "Ti Vol uti on Magazi ne"

9 "Showcases'

10 "Pick Progranms to Record"

11 "To Do List"

12 "Messages & Setup”

13 "Dl RECTV Menu"

"No prograns"

15 "Ti Vol uti on Magazine is currently unavailable. It will be updated
next tinme your Recorder nakes a daily call to the Ti Vo Service.
16 "Custont

17 " Channel %"

18 " Search By Title"

19 " Browse By Channel"

20 " Browse By Tinme"

21 " Search Using WshLists"

22 " Manual ly Record Ti ne/ Channel "

RPRRPRRPRPRPRPRODRPRPRPRPRPRPRPRRREER
'—\
IS

Just makes you want to reach out and fiddle [Hack #96] , doesn't it?
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Hack 96 Making Recordings Start Late and End Early

Only interested in your loca news for tomorrow's weether report, but you find yourself having to fast forward
through the whole thing every night? By atering TiVo's resources, you can dlow scheduled recordings of only the
portion of ashow you'reinterested in.

While scanning your TiVo'smind (ak.a. resources) can makefor someinteresting reading, there are actudly al sorts
of things you can do by writing to it. This hack does more than make a cosmetic change to amenu or twesk adisplay
Setting; it actudly changesthe way TiVo works.

The script adds negative vaues to the Start Recording and Stop Recording options, alowing you to start recordings
late and end them early, not just start early and end late. Thisis useful for recording tomorrow's weather
forecast—the last 10 minutes of your local 10 o'clock news—without having to record the whole broadcast and fast
forward your way through.

g Asis, thishack will work only under TiVo OS 3.x.

The Code

Mike Baker wrote this padhack.tcl script, which modifies resource group 32, items 19 and 21, which supply values
to the Start Recording and Stop Recording options.
#!/tvbin/tivosh

Enabl eTransacti onHol dof f true

set db [ dbopen]

RetryTransacti on {
# get handles to the right database entries
set swsysa [db $db open "/ SwSysteni ACTI VE"]
set tnpgrp [dbobj $swsysa get ResourceG oup 32]

# add new values for the start recording tines

set tnpres [dbobj $tnpgrp get "ltent 19]

dbobj $tnpres set String "On-tine| 0|1 minute early|60|2 m nutes[ RETURN|

early| 120/ 3 m nutes early|180|4 minutes early|240|5 m nutes early| 300| 10[ RETURN|
m nutes early|600|1 mnute late|-60|2 mnutes late|-120|3 mnutes |ate|[ RETURN|
-180| 4 minutes late|-240|5 minutes |late|-300]10 mnutes |ate|-600|"[ RETURN|

# add new val ues for the stop recording tinmes[ RETURN|

set tnpres [dbobj $tnpgrp get "ltent 21]

dbobj $tnpres set String "On-tinme| 0|1 minute |onger|60]2 m nutes[ RETURN|

| onger| 120| 5 mi nutes | onger| 300| 15 m nutes | onger|900| 30 mi nut es[ RETURN]

| onger| 1800| 1 hour | onger|3600|1 1/2 hours | onger|5400| 3 hours[ RETURN|

| onger| 10800| 1 minute shorter|-60]2 mnutes shorter|-120|3 m nute[ RETURN|
shorter|-180|4 minutes shorter|-240|5 m nutes shorter|-300| 10 m nut es[ RETURN|
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shorter| 600|"

dbobj $tnpgrp renove " ConpressedFil e"
}

To understand how thisworks, run dump.tcl [Hack #94] and find resource group 32. Y ou'll seethat item 19 dictates
vaues for the Start Recording offset, and item 21 controls the Stop Recording offsets:

32 19 {On-tine| 0|1 mnute early|60|2 minutes early|120|3 m nutes early| 180|4
m nutes early|240|5 minutes early|300] 10 nmi nutes early| 600|}

32 21 {On-tine|0]1 minute | onger|60]2 mnutes |onger|120|5
m nut es | onger| 300| 15 ni nutes | onger|900| 30 mi nutes | onger|1800| 1 hour | onger|3600| 1
1/2 hours | onger|5400| 3 hours | onger| 10800]|}

Save the code as padhack.tcl in TiVo's /var/hack/bin directory and make it executable:
bash-2. 02# chnod 755 /var/ hack/ bi n/ padhack.tc

Running the Hack

Run the script from TiVo's command line Section 3.3:
bash-2. 02# /var/ hack/ bi n/ padhack.tc

Reboot your TiVo, schedule arecording, and visit the Recording Options screen to see your changesin effect, as

shownin Figure 7-4. Cool, huh? And itsuseful if al you want to seeisthe Top 10 List at the beginning of alate night
talk show, the weather report at the end of the news, headlines at the top of every hour on CNN, and so forth.

Figure 7-4. Setting your Season Passesto start late and end early

Recording Options

Record Season Pass with these options
Record Quality: High Quality
Keep At Most: 5 episodes

Show Type: First run only
Keep Until: Space needed

Start Recording: 10 minutes late
Stop Recording 4 ({5 minutesshorter ) »
Don't change recording options

Y ou have to run the script only once, because the dtered settings persist through reboots.
Hacking the Hack
Y ou're not confined to the changes you've just made. Take a closer ook at the lines starting with dbobj $tmpres set

inthe padhack.tcl code. The groupingsinsdethe{ and} actualy set the valuesfor the TiVo. For example, On-time
has an offset of 0, while aminute early has an offset of 60, and so forth.
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We can insert any custom value that we want. Changeit to look like this:

dbobj $tnpres set String "On-time|0|1 mnute early|60]2 mnutes early| 120| 3[ RETURN]
m nutes early|180| 4 minutes early|240|5 m nutes early|300] 10 mi nut es[ RETURN|

early| 600| 17 mi nutes early|1020| 1 minute late|-60]2 nminutes |ate|-120| 3[ RETURN]|
mnutes late|-180]4 minutes late|-240|5 mnutes late|-300]10 m nutes | ate|[ RETURN|
-600]| "

That new 17 minutes early|1020 segment adds the ability to the stop recording 17 minutes from the end of a program.
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Hack 97 Editing Resourceswith a Point and a Click
HACGK
#9?
One of the easier waysto edit aresource [Hack #96] isjust to make use of the TiVoWeb resource editor module.

Pick up your remote and surf to the Search by Title menu under Pick Programs to Record. Ever wanted to change
thetitle on the screen? Trick it out to what you want it to say?

In the /var/hack/tivoweb-tcl/modul es directory of your TiVo, you should find afile caled tvres-3.0.res.

k The 3.0 inthefilename refersto the TiVo OS version you're running. If, for some reason,
* youaredtll running Verson 2.0 or 2.5, take alook at the appropriately named file instead.

Addthefdlowinglineto thefile:
Words BrowseByTine 1 20

Check out the output of dumpresitcl [Hack #95] . Scroll down until you find thelinethat starts: 1 20 { Browse By
Time}. Those are the two numbers we are talking about here. We aretelling TiVoWeb to expose that particular
resource so that we can edit it.

For convenience, TiVoWeb isgoing to create anew grouping in its resource editor called Words, after the first token
in the line we added. Then, the particular resource will be named after the second token, BrowseByTime.

ToseeTiVoWebin action, go to TiVowWeb's [Hack #65] Resource Editor, click the Update Resources link, and
restart the server (Restart = Full Reload). When you come back to the Resource Editor, you should find anew

resource group (Figure 7-5).

Figure 7-5. The Resour ce Editor, with a new resour ce group
Tivo Web Project - TCL - v1.9.4

Constants
Bitrates
AltBitrates

[Update Besources!

Under that, the editor will provide afield for you to play with (Figure 7-6).
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Figure 7-6. The TiVoWeb Resour ce Editor, providing an interface to change the new resourcein the

database
Tivo Web Project - TCL - v1.9.4

Words

Resource Name Resource Value

Br Mme Browse By Time

If you change thisfield, you will change the menu text that comes up in the Browse By Time screen. Y ou can do this
for anything that is hooked to aresource you can spot when using dump.tcl.
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Hack 98 Catching TiVo Events

Lo
Instead of being one monoalithic system, the TiV o is broken down into smaller programs that communi cate with one

another by passing messages around. If you intercept that message stream, you can get aclueinto what the TiVois
doing.

One common software paradigm isto break up large pieces of code into smaler chunks of code that call one another
when they need to interact. The TiVo software isn't much different. It has various subsystems, dl talking to each other
through a central event switcher. Think of the event switcher as amessage board. An event is posted to the event
switcher, which makes sure that everybody sees the event. Each software component can then chooseif and how to
react.

These events are structured in three parts. an event type, an event subtype, and the data carried. Y ou can learn
something about the event IDs through /tviib/tcl/tv/Inc.tcl . If you scroll far enough through thet file, you'll seethese
lines
nanespace eval TnkEvent {

# message enuns taken directly from nmom event. h

vari abl e EVT_PAUSE 0
vari abl e EVT_RESET 1
vari abl e EVT_SHUTDOMN 2
vari abl e EVT_EOD 3
vari abl e EVT_RESCOURCE_UNAVAI LABLE 4
vari abl e EVT_SHUTDOWN_COVPLETE 5
vari abl e EVT_READY 6
vari abl e EVT_SET_PGCSI TI ON 7
vari abl e EVT_SET_PGCSI TI ON_RESULT 8
vari abl e EVT_OSD 9
vari abl e EVT_RELEASE RUN 10
vari abl e EVT_TRI CKPLAY 11
variabl e EVT_FLUSH 12

These are dl constant names assigned to the different event types. Unfortunately, none of thisinformationis
documented anywhere. To deduce anything, well have to see these eventsin action.

The Code

This script registersitsalf with the event switcher to receive acallback for events O through 74 listed in Inc.tcl . When
it getsthe cdl, it printsthe event type it received, aswedl as dl the data that came aong with it.
#!/tvbin/tivosh

proc event _call back { type subtype } {
gl obal Event Dat a
bi nary scan $EventData |* idata
puts "[format "902d" $type] [format "%02d" $subtype] : $idata"

}

for {set x 0} {$x <= 74} {incr x} {



This document is created with the unregistered version of CHM2PDF Pilot

event register $x event_cal | back

}

set StillWaiting 1
vwait StillWaiting

Save the code as events.tcl inyour TiVo's /var/hack/bin directory, and make it executable:
bash- 2. 02# chnod 755 /var/ hack/ bin/events.tcl

Running the Hack

Run the script from TiVo's command line Section 3.3. Y ou might not see anything &t first. To give TiVo an event to

react to, hit the ¥ button. While the details are sure to be different, you should see something likethis:
bash- 2. 02# /var/ hack/ bi n/ events.tcl
28 01 : 51 1 1 245946781 1373220824

The second line represents the event sent out when the ¥ button is pressed: 28 isthe event type, 01 isthe event
subtype, and everything thereefter isadditiona data. Inc.tcl saysthat event 28 mapsto EVT_REMOTEEVENT,
probably referring to aremote control event. If, instead, you pressthe 1 button on your remote, you'll see something
likethis

28 01 : 17 1 1 1 245946833 -889979864

Again, you capture an event of type 28, subtype 01. We can deduce that the subtype doesn't detail which key is
pressed. Perhaps that information isin the data field? Let's see what happens when you press the 2 button instead:
28 01 : 18 1 1 1 245946847 395401288

Notice the change in the number after the colon; the 1 button generated a 17, while the 2 button generated an 18. As

you work your way up the number scale on your remote, you'll see that data number increasing as you go.

And events spawn other events; you'll see other events as you go poking about pressing buttons on the remote

control. The ¥ button, for instance, is probably going to cause one of the subsystemsto send out another event
telling whatever controls TiVo's menu and display systemsto show the TiVo Central menu on your television screen.

So, now that we've captured an event, let's see what can we do with it [Hack #99].
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Hack 99 Disabling the Live TV button

What good is limiting your children's viewing to the G-rated bounty TiVo's brought them if they can just meander into
an R-rated neighborhood with aclick of the Live TV button?

Y ou've carefully crafted your children'stelevision viewing to contain only television shows you believe are wholesome
and good for them. But then they go mucking about with the Live TV button and catch some gruesome action flick or
racy Sex in the City episode you'd rather they not see for acouple of years—or ever, for that matter. Thishack isall
about disabling that dastardly Live TV button on thekids TiVo.

Now that you've learned al about events [Hack #98] , it shouldn't surprise you to know that gettingto Live TV is
controlled by an event passing through the event switcher. Try it out by running eventsitcl [Hack #98], and pressthe
Live TV button on your remote. Y ou should see something like this:

bash-2. 02# /var/ hack/ bi n/ events. t cl
28 00 : 6 1 1 0O 245947039 -971910840
27 00 : 6 2147480992 29693532 0 0 2147481008

28 01 : 6 1 1 1 245947039 -723092840

There are two event types here: type 28 is the remote control event, and type 27 is something caled
EVT_MW_STATUS. Whileyou're running events.tcl, navigate to the TiVo Central menu, select Watch Live TV,
and see what happens. Y ou should see afew eventsfloat by, most notably this:

27 00 : 6 0 0 2138912008 0 2147480992

Y ou might guessthat an event type 27 with afirst datavaue of 6 istelling TiVoto display livetdevison. And you'd
beright.

Whileit'stempting to Smply squelch that event, we just can't do that—at least not without some serious programming
know-how and devel oper-level knowledge of dl the places the message is caught. But we can catch it and do
something in retdiation. The plan of attack isto detect when the TiVo wantsto display livetelevison, asking it to put
up the TiVo Central menuinstead. Thisway, no matter how the TiVo attemptsto get to live televison—through the
Live TV button, the Watch Live TV menu option on TiVo Central,, or automaticaly after being on TiVo Central for
too long—your TiVo will be asked to go back to the TiVo Central menu.

The Code

Because this code needsto be running at al times, it tends to be alittle more on the complicated Side. At its heart, it
registers a callback to catch livetv whenever an EVT_MW_STATUS event isnoticed. If the event has adatavaue

of 6, the script asks TiVo to Smulate the pressing of the ] button, sending the viewer back to TiVo Central . (Do
not pass Go. Do not collect $200). All the other code around the catch_livetv procedureisfor support, to make this
script as unintrusive as possible.

#!/tvbin/tivosh

# include sone TiVo TCL libraries
source $tcl _library/tv/log.tcl
source $tcl _library/tv/sendkey.tcl
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# di sabl e the key sending from being put on the screen
set verboseSendKeyG 0

# the name of the file containing the PID
set pidfile "/tnp/livetv.pid"

# the call back function to call when we get a EVT_MN STATUS event.
# whenever the TiVo attenpts to switch into LiveTV, this event is sent
# out with a state nunber 6
proc catch livetv { type subtype } {
gl obal Event Dat a

# pull out the state value -- if we get a state 6, then we send
# the "Ti Vo" key
bi nary scan $EventData | state
if { $state == 6 } {
SendKey "tivo"

}
}
# see if we are supposed to be killing a version that is in the
# background. if we are, read the PIDfile and kill the forked off
# process -- then delete the file
if { [lindex $argv 0] == "-stop" } {
if { [file exists $pidfile] } {
set pfchan [open $pidfile "r"]
set | pid [gets $pfchan]
cl ose $pfchan
file delete -force $pidfile
try {
kill $lpid
} catch errCode { }
}
exit O
}

# if livetv is already running, then put up a warning to that point
if { [file exists $pidfile] } {

puts stderr "livetv is already running"
puts stderr "if it is not, then delete /tnp/livetv.pid"
exit 1

}

#if we get the -run flag, then we are going to create the pid file
# and start a process waiting for the right events
if { [lindex $argv 0] == "-run" } {

set pfchan [open $pidfile "w']

puts $pfchan [ pid]

cl ose $pfchan

# register to watch EVT_MW STATUS events
event register 27 catch_livetv

set StillWiiting 1

vwait StillWaiting

} else {
# fork off a copy of this script to be run in the background
exec $argv0 "-run" "&"

}

Save the code as disabletv.tcl in TiVo's /var/hack/bin directory, and makeit executable:
bash- 2. 02# chnod 755 /var/hack/ bin/di sabletv.tc

Running the Hack
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Run the script from TiVo's command line Section 3.3, like so:
bash-2. 02# /var/ hack/ bi n/ di sabl etv.tcl

This should return you to the prompt right away. If you take alook at the running processes, you should seethat a
verson of thisprogram is running in the background:

bash-2. 02# ps auxw | grep disabletv
r oot 333 1.2 8.4 7936 1172 pl1 S 02: 47 0: 01 tivosh /var/hack/

bi n/ di sabletv.tcl -run

And it should be doing what it's programmed to do. Go ahead, push the Live TV button on your remote. Y our

televison will show livetdevison for an ingant, followed immediately by the gentle "bling" sound of the ¥ button
being pressed, and the TiVo Central menu will flicker right up on the screen. Any other way you attempt to get to
livetdevison will have the same effect.

To stop the hack, smply run the following command:
bash-2. 02# /var/ hack/ bi n/di sabletv.tcl -stop

Y our livetelevison abilitieswill be returned to you.
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Hack 100 Cross-Compiling C Codefor TiVo

lio

Sometimes, you just need to use C. For those times, you'll need acompiler that is capable of generating binariesto
run on your Series 1 or Series2 TiVo.

There aretimesthat you redlize why C isone of the most popular programming languages out there. If you useit
right, it makes code that's small and fast. Plus, thereisaready alot of code out there written in C, including most of
the Unix utilities [Hack #34] we've been using in this book. Using across-compiler isyour best shot at turning your
favoritelittle programintoaTiVo binary.

Cross-compiling isablack art that deserves abook unto itself, so well keep to installing a cross-compiler and writing
asmall C program to satisfy oursalvesthat it works and provide yet another avenue for further TiVo hacking. If you
look at http://tivoutils.sourceforge.net, you'll notice quite afew cross-compilerslissed—most notably,

http://prdownl oads.sourceforge.net/tivoutils'usr.local .powerpc-tivo.tar.bz2?downl oad. These are the cross-compilers
that run under Linux and generate binariesto run on Series 1 and Series 2 TiVos, respectively. Bothare set up in
basically the same way, thanks to the hard work of M. Drew Streib.

Download the appropriate cross-compiler to aLinux PC, and unpack the entire archive to /home/tivodev (more
than likdly, you will haveto do thisas root):

# bunzi p2 usr.local . powerpc.tivo.tar.bz2
# tar xf usr.local.powerpc.tivo.tar

# nmv tivodev /hone

Onceyou haveingtalled your cross-compiler, al the software you need for C development for your TiVo (Series 1,
inthis case) will be available for your coding pleasure. Y ou have gec (fhome/tivodev/root/bin/gec) asyour
compiler, and awhole dew of libraries are dready precompiled. However, in his README, Streib makesit clear
that "you may need to ingtall additiona libraries, do some porting, etc., but that is par for the course. If you're not
prepared to get your handsin lots of Makefiles and alittle bit of code, you're in the wrong place."”

Two libraries of note are dso preingtdled: libtivohack and ncurses. Craig Leress libtivohack (
http:/Aww.xse.convleresitivo/downl oads/libtivohack/) fillsin abunch of the missing routinesin the Series 1's system
libraries with dummy functions so that software can at least compile. Asmentioned in [Hack #53], the Series 1is
missing the ability to perform domain name resol ution, the appropriate routines dummied by libtivohack.

ncurses isasmple, text-based windowing system. If you are planning any work in cross-compilation, thissystemis
going to beamust for any of the more interesting programs out there.

The Code
Asaquick hack, let'scompile aredly smple"hello world" C application. Save the following code as compilertest.c:

int main( int argc, char** argv ) {
printf( "hello, tivol\n" );


http://tivoutils.sourceforge.net
http://prdownloads.sourceforge.net/tivoutils/usr.local.powerpc-tivo.tar.bz2?download
http://www.xse.com/leres/tivo/downloads/libtivohack/
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}

Compileit usng thetoolsyou just ingtaled:
$ /home/tivodev/root/bin/gcc -o conpilertest conpilertest.c

Upload the resulting compilertest binary to TiVo's /var/hack/bin directory, make it executable, and giveit awhirl:

bash-2. 02# chnod 755 /var/ hack/ bi n/test
bash-2. 02# test

hell o, tivo!
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Colophon

Our look isthe result of reader comments, our own experimentation, and feedback from distribution channels.
Didtinctive covers complement our distinctive approach to technica topics, breathing persondity and lifeinto
potentidly dry subjects.

Thetool on the cover of TiVo Hacks are jumper cables. Jumper cables are heavy duty eectrical cableswith aligator
clips used to make a connection for jump starting avehicle.

Sarah Sherman was the production editor and proofreader for TiVo Hacks. Brian Sawyer was the copyeditor.
Genevieve dEntremont and Colleen Gorman provided quality control. Lucie Haskinswrote the index.

Emma Colby designed the cover of thisbook, based on a series design by Edie Freedman. The cover imageisa
photograph taken from the Stockbyte Work Tools CD. Emma Colby produced the cover layout with QuarkX Press
4.1 using Adobe's Helvetica Neue and I TC Garamond fonts.

David Futato designed theinterior layout. This book was converted by Andrew Savikasto FrameMaker 5.5.6 with
aformat conversion tool created by Erik Ray, Jason Mclntosh, Neil Walls, and Mike Serrathat uses Perl and XML
technologies. Thetext font is Linotype Birka; the heading font is Adobe Helvetica Neue Condensed; and the code
font is LucasFont's TheSans Mono Condensed. Theillustrations that appear in the book were produced by Robert
Romano and Jessamyn Read using Macromedia FreeHand 9 and Adobe Photoshop 6.

The online edition of thisbook was created by the Safari production group (John Chodacki, Becki Maisch, and
Madeleine Newell) using aset of Frame-to-XML conversion and cleanup tools written and maintained by Erik Ray,
Benn Sdter, John Chodacki, and Jeff Liggett.
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" (quotation marks) 2nd 3rd

# (pound) 2nd
#prompt 2nd 3rd

$ (dollar Sgn)
> redirect symbol 2nd 3rd

>> pit

' (gngle quotes)

* (adterisk)

, (comma) 2nd

[#prompt 2nd 3rd

= (equassign)

@TiVo@ button 2nd

[] (square brackets)
backdash

N (caret

{}( urly braces) 2nd

2nd 3rd 4th

2nd

[

i

~Id
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]

@accounts array
active partition 2nd
activeroot image
ActivePerl 2nd
ActiveState
Actor object
actors, discovering favorite
Adaptec Easy CD Creator
adapters
null modem 2nd
serid-to-USB
TurboNET
USB-t0-802.11b
USB-to-Ethernet
Y -power
Adberg, Michadl
Advance button
Advanced WishLigts 2nd
All Programsfolder (TiVoWeb)
Apache Web server 2nd 3rd 4th
archiving data
asgpect ratio
asterisk (*)
AT&T TCD130040
ATA/66 IDE cable
audio
ligening to emall
dreaming
authentication
Automaticaly Associate Logos link
AVI mediaplayers

g
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backdoor mode 2nd 3rd
backdoor password
backdoorpw utility
backing out
backdash (1)
backup partition [Seeinective partition]
backup.bak file 2nd
backups
adding drivesand
backdoor hacks and
Inactive partition
MFES Toolsand

rc.sysinit script
replacing defective drives and

restoring from
testing with restore
TiVo software
upgrades and
Baker, Mike 2nd 3rd 4th 5th
Bash shdl
commands
connecting seridly
myworld program
newline
PATH variable 2nd
serid portand 2nd
timing of configuration
TiVoand
batch.td file
BatichSaveszl.icl

Belkin F5D5050
/bindirectory 2nd 3rd
BIOS 2nd
BlessTiVo 2nd 3rd
boot CD 2nd 3rd
boot floppy 2nd 3rd
bootstrap partition
Bordens, Jake
brackets
functiondity
modelsand
putting hard drivesback 2nd 3rd
removing hard drives 2nd 3rd 4th
Browse By Namemenu 2nd

g
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C programming language 2nd 3rd
cable [See|DE cabl€]
cable boxes, serid portsand
cablemodems 2nd 3rd
cdler ID
caret (")
Case ngitivity
Cas#, Riley
cat command (Bash shell)
caich_livetv procedure
cd command (Bash shell)
CD-ROM 2nd [See also boot CD][See also boot CD]3rd 4th
channdl logos
channds, locking out
CharMacCommand variable
checktime error
chmod command 2nd 3rd
Clipson Disk menu
clocks

Creating onscreen
Closed Captioning

capturing

cudomizing

speed reading and

TiVo credits
closureflag (dumpobj) 2nd
color vaues (newtext2osd)
comma(,) 2nd
command-line access

>> pit

browsing group resources

commeand summary 2nd

disbletv.tcl

dvis

eventsitc

LD LIBRARY_PATH vaiadle

MfsStream module

padhack.tcl

PATH varidble

garting TiVoWeb

Tdad

TiVoshdl and
commands, bin directory and
commercids

overshoot protection

skipping 2nd

30-second skip
Comprehensive Perl Archive Network (CPAN)
compression, hard drivesand
conditionas(Tcl)
configuration files

accessing

eseed 2nd

etc directory
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D-Link DSB-650TX
D-Link DUB-E100

Daly Cdl
datamining 2nd
data, archiving
Davis, Gary
dbobj commands 2nd
Ddete key (BIOS configuration menu)
Deleted Shows (User Interface)
deleting scheduled recordings
ddimiters 2nd 3rd
denia-of-service attacks
DESTINATION variable
dev directory
/dev/hdX4 directory 2nd 3rd
/dev/ndX7 directory 2nd 3rd
/dev/hdX9 directory 2nd 3rd 4th
DHCP 2nd 3rd
directories

commonly found 2nd

for Unix utilities

home directory

listing contents of

MFSliging

asmount points
mounting as read-write

Unix utilities
directors, discovering favorite
directory trees
DirectTiVo 2nd 3rd
DirecTV 2nd
dissbletv.tcl
disabling
Live TV button
sports score modules
stock quotes module
DisplayText module (TiVoWeb) 2nd
digplaytext.itd file
DiVX 5.0 codec
DiVX mediaplayers
DLGCHK.EXE
DNS resolution
hitp get 2nd 3rd
Td and
TCSand
TiVoand
Doctorow, Cory
dollar sign ($)
Dornfest, Redl
double-check icon (program names)
downloads
automating withMac OSX  2nd
autometing with Windows 2nd
filesfrom Web
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Easter eggs 2nd
echocommand 2nd 3rd
edge connector 2nd
Edit Program (TiVoWeb)
editing

rc.sysinit script

Season Passes with TiVoWeb

TiVoWeb and
EIDE hard drives
dectrical shocks
ELigpfiles
eseed 2nd
evistext editor 2nd
Emacstext editor 2nd
emal

emall address

as PGN images

ligening to

reading

TiVomal
empty gring
encryption
Enter button 2nd
envelopeicon
EpisodeTitle attribute (Program)
equassign (2)
Error messages

[etc directory 2nd
ethO Ethernet interface 2nd

Ethernet-to-WiFi bridge

event IDs

event switchers 2nd 3rd

events, TiVo and

eventstd 2nd
EVT_MW_STATUSevent 2nd
EVT REMOTEEVENT event
exit command

expiration date, sorting by

expr expression (Tcl)

extracted video [See video extraction]
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famousActorsfile
famousDirectorsfile
fancable 2nd 3rd
Fast Forward button
Closed Captioning and
controlling overshoot and
forwarding through commercids
increasing peed of
Instant Replay button and
Speed reading
fest forwarding 2nd
FAT32 format
BIOS stting and
hard drives and
restoring backups
Spare computers
TiVo hard drivesand
files
downloading from Web
mfs commands
redirecting output 2nd 3rd
saving Closed Captioning to
temporary

tranderring 2nd
filesysem [See also MFS|[See dso MFS

Linx
overview
tyDirsand
updating corrupted
using aslocd
warnings mounting
filesysemID [See FSID]
filter options (TiVoWebh)
firewdls 2nd 3rd 4th
floppies, downloading upgrades
flow control  2nd
folders, cregtingin TiVoWeb
foldersitd
forts
Forward button
Foust, Josha
FSID (filesysem ID)
dumpobj and
MFSand 2nd
Now Showing Ligt
Program node
resource groups and
dreaming video
FTP
MfsStream module
pulling video
security and
Td and
TCSand 2nd
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Gardner, Greg

gcc compiler

GD graphicslibrary

Get Season Pass (TiVoWeb)

Gimp (graphicseditor) 2nd
graphics editors

GXCEBOT (Hughes) 2nd 3rd 4th
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hard drive cable 2nd
hard drives [See aso IDE cable][See also IDE cable]
add/replace decision

backups
compression
ddeted programs and
determining number
drive screws 2nd
enabling backdoor mode
ingaling
ingdlingin PC
interna architectures
jumper seffings 2nd
lifespen
locked
mepping
mounting as Windows partition
MPEGfiles
noiselevels
patitions
primary master and
putting back in
quick-n-dirty add
removing fromtype 1 TiVo
removing fromtype2 TiVo
removing fromtype3 TiVo
removing fromtype4 TiVo
repairing corrupted
storage capacity
tesing
unlocking 2nd
upgrade components
verifyingszes 2nd
hardware [See aso adapters hard drives|[ See a so adapters hard drives]
MAC address
removing lid
datic eectricity and
TiVo components
Torx T10 screwdriver
hesh 2nd 3rd
Hawking UF100
Hawking UF200
HD612 (Philips)
HDR szries (Philips) 2nd 3rd 4th
HDR110 (Philips)
HDR112 (Philips)
HDR312 (Philips)
HDVR2 (Hughes) 2nd
heed utility (Unix)
headphone plug
hidden menus
hidden recordings
Hill, Mike
HMO (Home Media Option)
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IBM MPEG CS22 Decoder
IDE bus
IDE cable
architectura typesand
ATA/66
freeing
handling excess
modelsand
putting hard drivesback 2nd
removing hard drive 2nd 3rd 4th Sth
replacing
ifconfig command
images
converting to PNG format
| nternet webcams
overfilling directory
ghrinking
IMAP

Import button
Import Logo link
inactive partition 2nd 3rd
indexed color 2nd
indexes 2nd
Info menu (TiVoWeb)
information bar
insmod tool
inddling
additiona hard drive
hard drivesin PCs

mfs ftp
programs
TCS
TiVo hard drives
TiVoWeb 2nd
Unix utilities
Instant Replay button
Internet 2nd 3rd [See aso Web][See also Web] 4th
Internet Explorer
Internet Movie Database
Internet Protocol (1P)
Internet Service Provider (ISP) 2nd
Internet webcams 2nd 3rd
|P (Internet Protocol)
|P address
determining
DSL routersand 2nd
POP3 emalil server
streaming video hack
TCSand
TiVoand
TiVoweb and
virtua hogting and
ISA dot
SO images
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JASSPA MicroEmacs
JavaScript

Jenkins, Steve
JPEGwriter 2nd
jtodo.itcl

jumper settings 2nd
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kernd module 2nd 3rd

keyboard 2nd

Keyspan "High Speed" USB Adapter
kill command
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Lang, Steve
LD LIBRARY PATH environment variable

Leres, Craig
lessprogram 2nd 3rd 4th

lib directory
libtivohack library
lids
reattaching
removing
linewragpping
Linksys USB100M
Linksys USB200M
LinksysWET11
Linux
checktime error
configuring 2nd 3rd
cross-compilers
etc directory and
filesydem
MFES Tools and
Minicom 2nd 3rd
MPayer
NFS server 2nd
partitions and
shin directory and
Linux IP Masquerade HOWTO
Linux IPCHAINS-HOWTO
Live TV button
LJ
locking out channdls
logos [See channel logos]
Logos menu (TiVoWeh)

Is(Unix utlity) 2nd
LundFXP
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m3ugenpl 2nd
MAC address
Macintosh
automating downloads 2nd
CPAN module
cron jobs
second hard drive
seria-to-USB adapter
Sreaming audio

wget download
ZTem 2nd 3rd 4th

MacTiVo Blesser
madplay
Mail menu
mal2mp3.pl
malrenderpl 2nd 3rd
MakeDisk.bat
malicious connections
mader/daverdationship 2nd 3rd 4th 5th
Maxtor
Mayle, Douglas
MediaFile Sysem [See MFS
mediaplayers
mencoder application 2nd
menu nodes 2nd
menus
backdoor system
Clipson Disk
hidden
itdidzing
navigation
sound
TiVoWeb 2nd
message queue
Messages & Setup menu 2nd
metadata 2nd
MFS (MediaFile System)
ingoecting objects
navigdi
Now Showing List
pulling video and
purpose
TiVoweb and
mfscommands 2nd
MFSTools 2nd 3rd
MFSTools2.0 2nd 3rd

mfs_export

mfs ftp 2nd
mfs sdinsert

mfs_sream

mfs tardream

mfsadd command 2nd 3rd
MfsStream module 2nd
MicroEmacs (JASSPA)
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nanoemacs program
navigation [See shortcuts]
ncurses library
Nero
nested expressions
NetGear FA101
NetGear FA120
network cards
network filesysem [See NFS]
networks
serid port
Setting up connections
TiVoand
New button
Newbie TiVo Hacker ste
newtext2osd 2nd 3rd
Next Button
NFS (network filesystem) 2nd 3rd 4th 5th
nfs-utils RPM
Othtee
Node Navigator 2nd 3rd 4th
noise leve (hard drives)
Notepad text editor
Now Paying List
changing channd logos
deleted programs and
discovering favorite actors
Fast Forward button and
meneging
MES and
saving multipleshows 2nd
sorting 2nd
TCSand
viewing hidden recordings
Now Playing Options screen
Now Playing with Sort and Folders module (TiVoWeb)
Now Showing Ligt
null modem adapters 2nd

g
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offsets, ignoring

osdmngr

osdwriter 2nd

"Ottg" 2nd

overshoot protection 2nd 3rd




This document is created with the unregistered version of CHM2PDF Pilot



This document is created with the unregistered version of CHM2PDF Pilot

][SYMBOL] [A][B] [C] [D] [E] [F] [G] [H] [I] [ [KT[L] [M] [N][O] [P] [QI[R] [S] [T] [U] [V] [W] [X] [Y][Z

padhack.tcl script 2nd
paging programs  2nd
paranoiaflag 2nd
partitions
BlessTiVoand
cautionsoverfilling
clearing with cron jobs
overview
recommended format
root imege
saving changes
unmournting
verifying mounted
passwords
Apache and
emall and 2nd
network connections and
rememberi
rudimentary protection 2nd
security and
PATH environment varigble 2nd
Pause button 2nd
PCs
accepting PPP connection
ingaling TiVo'shard drives
powering down
upgrading hard drive
Perl
persond video recorders [See PVRY|
PhilipsDSR6000 2nd 3rd 4th
Philips DSR7000
PhilipsHD612
PhilipsHDR series 2nd 3rd 4th
PhilipsHDR110
PhilipsHDR112
PhilipsHDR312
Philipsscrews 2nd
phoenix directory
phonelines
Photoshop (graphics editor) 2nd
ping command 2nd
pipe() 2nd 3rd 4th
play bars
Pay button 2nd 3rd
PNGfiles 2nd 3rd
Point-to-Point Protocol [ See PPP]
POP3 email servers 2nd 3rd 4th

port numbers 2nd

port-forwarding 2nd

pound (#) 2nd

power cables
architectura typesand
connections

handling excess 2nd
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QUNLOCK.EXE 2nd
quotation marks (") 2nd 3rd
Quotestd file
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rcsysnitfile 2nd 3rd 4th
rebooting

Advanced WishLigts hack and

default fast forward speeds

disabling backdoors

hacks and

turning off TiVo software
record date, sorting by
Record option (TiVoWeb)
Recording object
Recording Options 2nd
recordings

deleting scheduled

hidden

MPEG filesand

portions of shows

remotely scheduling through HMO

renaming
scheduling with TiVoweb 2nd
testing capacity
veifying 2nd
recydingicon
Red Hat
redirect symbol (>) 2nd 3rd
Regnery, Bill
remote control
backdoor hacks and
batch.tcl
hacks
reordering Season Passes
shortcuts
sound
TCS shut down
TCS sports score sequences
TCS stock quotes sequence
TCS weather forecast sequence
TiVoweb emulding 2nd
remote control events 2nd
remote mounting 2nd
Remote Scheduling (HMO)
remote scheduling (recordings)
ReplayTV
Resource Editor (TiVoweb) 2nd
resource groups 2nd
Regtart menu (TiVoWeb)

restart program
regoring

backup
MFS Toolsand

testing backup
Rewind button 2nd
RGB color 2nd
rm (Unix utility)
rmdir (Unix utility) 2nd
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Sadaway, Greg
safe state (hard drives)
Samsung
SAT T-60 [See Sony SAT T-60]
satelliterecaivers
shin directory
Scheduled Events (Windows)
Scheduled SuggestionsList 2nd 3rd
Scheduled Tasks (Windows)
scheduling
recordings remotely through HMO
recordingswith TiVoweb 2nd
refreshing To Do List on web Ste
Screen emulator (TiVoWeb)
screws [Seedso Torx screwdrivers][See aso Torx screwdrivers|
#6-32
hard drive 2nd
Philips 2nd
removing hard drive 2nd
Sony SAT T-60
TiVomodd and
Seagate
Search button
Search by Titlescreen 2nd 3rd
search options (TiVoWeb)
searchitcl
Searching Usng WishLisis menu
Season Pass Manager
Season Passes 2nd
secondary master 2nd
secondary dave 2nd
SecureCRT (Windows) 2nd 3rd 4th 5th
Security
FTPand
NFES mount and
telnet and
ToDolLig refresh and
Security by obscurity
seria control cable
serid numbers
serid ports
Bashshdl and 2nd
connectingto TiVo
dev directory
flow control and
FTP server and
network connections 2nd
running PPP over
seria-to-USB adapters 2nd
Series1TiVo
condraints playing MP3s
cross-compilersand
determining I P address
evistext editor




This document is created with the unregistered version of CHM2PDF Pilot

4 Previous | Mext Pl

Top




This document is created with the unregistered version of CHM2PDF Pilot



This document is created with the unregistered version of CHM2PDF Pilot

][SYMBOL] [A][B] [C] [D] [E] [F] [G] [H] [I] [ [KT[L] [M] [N][O] [P] [QI[R] [S] [T] [U] [V] [W] [X] [Y][Z

tall utility 2nd

tar command 2nd
TARGA (TGA) fileformat
"Tarzan" video sequence
TCD130040 (AT&T)
TCD140060 (TiVo)
TCD240040 (TiVo) 2nd
TCD240080 (TiVo)

Td programming language 2nd 3rd
tdsh (Td shell)

TCPIP 2nd

tenet 2nd 3rd 4th

temporary files
terminfo directory

TERMINFO environment varisble 2nd

terminfoitar file

tesing 2nd

text editors
dlvis 2nd
Emacs 2nd
Notepad
Tdand
TCS 2nd
Vi

text, digplaying on screen

text2osd program

TGA (TARGA) fileforma

30-second skip button

3Com 3C460B

three-pass encode

Thumbs Up button 2nd 3rd

tick marks

tilde(~) 2nd

Title attribute (Program)

TiVo [Seedso Series1 TiVo Series2 TiVo][See aso Series 1 TiVo Series2 TiVo)
architectura varigtions 2nd
credits
resources
typel 2nd 3rd 4th
type2 2nd 3rd 4th
type3 2nd 3rd 4th 5th 6th
type4 2nd 3rd 4th 5ih

updates and
TiVobutton 2nd 3rd 4th
TiVobutton 2nd
TiVo Centrd screen 2nd
TiVo Control Station (TCS)
TiVo Forumweb dte
TiVomal
TiVo MPlayer
TiVoShdl [SeeTiVoSH]
TiVo Store
TiVo TCD140060

TiVo TCD240040 2nd
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ui.itd file 2nd
undel eting recordings (TiVoWeb)
Unix

bin directory

Cand

copying utilitiesto TiVo

cron jobs

indalling utilities

Tdsh
upgrades

backups prior to

hard drive decisons 2nd

hard drive kits

hardware components

online resource

overviev 2nd

software 2nd
URLs 2nd
USB-t0-802.11b adapters
USB-to-Ethernet adapters
User Control (TiVoWeb)
user forums 2nd
User Interface 2nd 3rd 4th

usrname 2nd 3rd 4th

g
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Ivar directory 2nd 3rd 4th
variables 2nd
VCRs, saving multiple shows
verson number 2nd
Veticd Blanking Intervd 2nd
vi text editor 2nd
video
playing extracted
pulling viaweb interface
pullingwith FTP
putting back into TiVo 2nd
greaming from TiVo 2nd
Tarzan sequence

tranderingfiles 2nd
video extraction 2nd 3rd 4th

View/Ddete Exising Mail (Mail)

virtua hogting
VPNs (Virtua Private Networks)

vserver process 2nd
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Wagner, Eric
warranties 2nd
Watch Live TV menu option
WAV files
WeaKnees 2nd 3rd 4th
westher forecasts 2nd 3rd
Web
downloading filesfrom
putting TiVoWeb on
TiVo accessover
web browsers
hunt-and-peck ratio
pulling video
TiVomall and
TiVoweb and
Web Remote (TiVoWeb)
webcams [See Internet webcams)
WebDAV
Wegtern Digitd  2nd
wget 2nd 3rd 4th
White, Steve
WiF 2nd
Wiki
wildcards
WinCron (DWG Software)
Windows
automating downloads 2nd
configuring
DLGCHK.EXE
hyperterming  2nd
Microsoft Speech Object Library
mounting hard drives
NFS servers
PPM
Scheduled Events
Scheduled Tasks
SecureCRT 2nd 3rd 4th 5th

Sreaming audio
wget download
WS FTP

Windows Task Scheduler
Wingert, Christopher 2nd
WidhLigs 2nd 3rd

writers, discovering favorite
WS FTP

WUSB11 Version 2.6 adapter
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XLink NFS Server 2nd

xml directory
XML format
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yfleg
Y -power splitter 2nd 3rd 4th 5th
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ZIP code
ZMODEM

ZTerm (Mac) 2nd 3rd 4th
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