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ONLY TRACK MASTER 2000 GIVES YOU:

FLEXIBILITY to analyze data the way YOU choose, using XY plots, Signal vs Signal plots, Map plots,

Suspension Animation Displays, Histograms, Bar Graphs, Numeric Displays, Driver Controls Graphics, Text Re-
ports, Map Markers and more!

CONTROL t design screens the way you want, deciding for yourself which plots to put on the screens,
how to arrange them, and what data to display in them.

SPEED & POWER that can only be had with true 32 bit software designed exclusively for Windows
95® (and higher). TM 2000 loads and calculates data faster than any competing products - Guaranteed!
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o ARRANGE displays and graphs to create screens or “pages” the e CREATE groups of pages (called “views”) and save them for

way YOU want. Number of pages limited only by available future re-use allowing fast and methodical analysis

memory e ANALYZE your data any way you want with preprogrammed

e NAME your pages using labels you prefer such as “GEARS’, AND user programmable math channels
“CHASSIS”, “SHOCK ANALYSIS” efc.

e ADD NOTES to any display or graph using the text control
e HOT LINK displays and graphs together so when you change to . . .
a different lap, move the cursor, or zoom a graph ALL LINKED * PRINT IN COLOR using any WIN 95 Compatible printer

ITEMS AUTOMATICALLY UPDATE ¢ TRUE 32 BIT PERFORMANCE takes full advantage of the

o DESIGN map reports using CUSTOM MAP MARKERS WIN _98 user interface including long file names, toolbars, context
(including segment times) for easy visual analysis sensitive menus, help, and click & drag zoom & pan
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rack Master - [Watkins Glen. AVW]

e

e SIDE BY SIDE COMPARISONS are simple to do. Here are
segment times, shift points, RPM’s and Driver Controls for 2
laps. The left hand column of plots shows data from a “decent”
lap, while the right hand column shows data from the best
qualifying lap. Only TM 2000 gives you the power and flexibility
to organize data this way.

THE “FLYING BOX” attached to the cursor in the 2 upper

shows which gear the car is in. Notice that on the

“decent lap” the car is in 4th while on the “best” lap, it is in 3rd.
The SEGMENT TIMES markers in the 2 upper maps are
automatically positioned at the same exact track position for

making the need for multiple beacons obsolete.

THE MAPS IN THE CENTER of the screen show the exact

shift points for each lap, as well as which gear is being used at
every point on the track, making gearing analysis as easy as it

THE CURSORS IN ALL THE PLOTS are “Linked” to each
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other, so that as you move any one, they all update.

ALL THE NOTES ON THESE SCREENS were created
using the Text Tool built into TM 2000, which makes it a snap to
add notes to graphs.

rack Master - [Daytona GM Cup Test AVW]
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e 3-D CHASSIS ANIMATION can be rotated both
horizontally and vertically (even as it is animating!) The
fixed plane (green) shows the chassis at static ride height 1 am
while the red plane shows the relative movement from 9
static. These chassis planes can be shown as wire frames
(as they are in this example) or as solid planes (as shown | | |
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CREATE map based reports using the improved map markers facility
which enables you to position markers wherever you would like them to

appear in the report.

e MAP MARKERS appear on Map Plots positioned exactly as you

arranged them on the design page.

e NOTE that a Custom Marker can display the Minimum, Maximum,
Average, or Absolute Value of any Signal (including Math Signals).
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e Track Master - [WC with Air-Fuels.AVW]
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e THE CHASSIS ANIMATION display shows a 3-D
representation of the “Chassis Plane”. This screen shows
the reference plane (green) and moving plane (red) as
solids. (the example on the opposite page uses the
“wireframe” option. As you move the cursor around the
map of the track or across a x-y plot, the chassis and all the
bar graphs update or “animate” Moving the cursor can be
done manually point by point, or can be run automatically
at 3 selectable speeds. This screen also demonstrates that
you can easily have more than 1 chassis animation
showing several views of 1 set of data, or even view
several data sets side by side.

e THE PRIME BENEFIT of the Chassis Animation is that
it lets you watch actual action of your chassis on the track,
rather than trying to visualize it yourself while looking at
graphs. Of course you can also look at the graphs in TM
2000 if you like. The small graph in the lower right of this
screen might not seem useful until you realize that any
graph, no matter how small, can be instantly zoomed to full
screen with 1 keystroke.

e BAR GRAPHS displaying all the common chassis
parameters have been added to this screen. This illustrates
that in TM 2000 you can “layer” displays on top of each
other to create screens as you want them to appear rather
than being constrained by someone else’s idea of how to
show the data.

e INTUITIVE PAGE LAYOUTS enable you to view many

channels of data on one screen. On this page we have air/
fuel ratio for all 8 cylinders of a Winston Cup motor shown
in bar graphs on the left. The bar graphs are arranged as if
you were viewing the engine “from above”. Obviously, this
is particular data is arranged for a Ford engine. The
average air/fuel Ratio for the left and right side cylinders are
also shown in bar graphs as well as the average for the
whole motor. (These averages are formulated using the
Math facility in TM)

THE MAP PLOT IN THE LOWER RIGHT shows
throttle position and fore/aft G superimposed on a map of
the track. This type of plot (unique to TM 2000) is a quick,
easy to understand picture of where the driver can pick up
the throttle and where he must back off. Also shown on this
map plot are markers of average air/fuel ratio for the 4 main
sections of the track. Map markers can be easily set up for
any variable in TM.

THE XY PLOT in the upper right shows average air/fuel
for the right side cylinders in blue, with the left side in
green. The graphs are plotted against Engine RPM, and
show how drastically the air/fuel ratios change as the
engine pulls through its RPM range. These plots illustrate
how easy it is to boil down “data” into the easy to see
“answers” that we really need.
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THE MATH CHANNEL FACILITY IN TM 2000 is the most advanced
available with many unique and powerful features. Performance is so good that
when you plot a signal, you can't tell if it is a raw recorded signal or a math signal
nested many layers down in the math channels!

* ALGEBRAIC FUNCTIONS * SYSTEM WIDE CONSTANTS

e TRIGONOMETRIC FUNCTIONS e SESSION SPECIFIC CONSTANTS

e LOG AND EXP FUNCTIONS * NOLIMITAS TO NUMBER OF
FORMULAS OR LEVELS OF

e STATISTICAL FUNCTIONS PECURSION

® CALCULUS FUNCTIONS * COMPLETE CONTROL HOW DATA IS

® COMPARISON FUNCTIONS

MODIFIED PRIOR TO INSERTION INTO
AMATH SIGNAL

® SMOOTHING OPERATORS

[Fe_SrkePD (NEXT(REW(RF_SUSP) - FAW(RF_SUSF) ~
CONSTANT(RE_INVRF_SHOCK_MPCRATE(RE_SUSP)/RF_SEN_MR)
New
Delete | signis Constants | N A
» EXP
’: Comparisan »  INT -
Trig 3
Smoothing  »  SGN
Statistical  »  SQRT
Operations ¥ POSITWE

® | OGICAL OPERATORS

® CONTROL OF SAMPLE RATE AT
WHICH A MATH SIGNAL IS RESOLVED

® |F-THEN-ELSE CONSTRUCTS
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- TTack Master - [Alcohol Funny Car.AVW]
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e TM 2000 IS PERFECT FOR DRAG RACING. In this
screen we have all 8 EGTs (Exhaust Gas Temperatures)
shown both in bar graph form AND as XY Plots. Notice that
the EGTs are fairly well balanced with the biggest
difference being between and Cylinder #1 and #3. The low
temperatures indicate that this data is from an acohol

powered car. .

e CLUTCH SLIP is automatically calculated for you, and
is displayed as a green trace on the XY Plot in the lower
right and shown in the green bar graph in the center.
CLUTCH SLIP can be displayed in terms of either “percent”
or RPM, your choice.

EGT4. 8051 F 1000

EGTE: 8783 F

EGTH 8254 F

e THE RPM HISTOGRAM (in the lower left of the screen)

shows that the engine spent a lot more time in the 7000 to 5200 -
7800 RPM range compared to the 7800 to 8600 RPM aaon-
range. This a because the driver shifted 1st-2nd early (at eoc-
about 8060) instead of stretching it all the way to 8600 7200
RPM. o
7800 -

e WITH THIS SCREEN and perhaps 1 more to display o0
fuel system data, the typical drag racer can analyze all his eaa0.

data from a run in a few minutes, and be back tuning his 5800 -
car for the next pass rather than struggling with a less
flexible software program.
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THE REPORT GENERATOR in TM 2000 is
extremely flexible and powerful. The SEGMENT TIMES
REPORT shows segment times for every lap in the
session. At the bottom of the report the FASTEST
ROLLING LAP and FASTEST THEORETICAL LAP are
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Sessmns' Map Lap' Speeds Seg.Times' Revs |Throt‘tle— Map' Chassisl Shncks' Wheel Travel Summary Reports |

10:30.318 Atlanta Motor Speedway, Winston Cup Test, Run 12, Lap 4
LaE Lap Time Segment 1 Segment 2 Segment 3 Segment 5 Segment 6

Signal Minimum Maximum Average |
AVG_AF  1181(2) 1658(4) 13.74

0:35.019 0:15562 004765 0:06.160 0:09484 0:03018 AVG_AF L 1184(2) 1668(4) 1371 displayed, along with their segment times.
2 0:30.436 0:04204 0:05826 0:09544 0:03.094 AVG_AF_R 1164(2) 16.63(3) 1377%
3 0:30.357 0:07.812 0 0:05.797 0:09517 0:03.051 BITE 466(6) 504 (5) 49.1
4 0:30.318 0:07.788 0:04.180 UL ECKDE ENGINE_R 7030(6) 8415(2) 7706 o THE AVERAGE AIRIFUEL and the ENGINE RPM
5 0:30.357 0:07.797 0:04.194 0:05812 0:09504 0:03.051 FRNT_LASER 4817(3) 7.431(3) 6.253 rts in the | left I <Al L ”
6 030516 007802 004248 0:05844 0:09561 0:03.061 ::rz‘:'séﬁ 43-11'26;! 2622) 005437195(% 606‘;72; reports In the lower left are examples o aps’ type
7 0:48.000 0:07.941 0:04551 0:06630 0:13.727 0:15.152 - 3 R A i
el i e e R repgrts, where the min, max, average, and range for each
Theoretical 0:30.208 0:07768 0:04.179 0:05796 113 lap is reported. In the upper right is an example of a
Relling  0:30.318 0:07.788 _0:04.180 008796 it Gariral Prapeties | Repor Convol Calors | o “Session Summary” where only 1 line is devoted to each
~Report 005 i i
VG A7 Tme i o Avsrag Range e £y _chc_)sen S|gr_1al, and the p_arentheses after each item
G907 1043 188 1248 5TT4 € Segment Times 52 indicate which lap the min or max occurred on.
2 0:30436 [EEE 1634 1367 453  Session Summary 513
3 0:30.357 1328 16.09 13.78 23806 & Signal Surnmary (All Laps) P645 .
4 030318 1287 [EE 1376 3719 || | C Sivalcummos Snelo Lee) 61 THE PROPERTIES BOX for reports includes a user-
5 0:30.357 13.33 16.38 13.82  3.049 = “ . . ”
6 030516 1223 1572 1367 3496 wizprantg G| controllable “Lap Time Filter” so that you have control of
7048000 121 1797 16AT BATT | e 21 which laps are considered in reports. This makes it easy to
Map lap time: 0:30507 | G ) exclude slow or “in” laps, spins, etc.
ENGINE R _Time _Minimum Maximum Averag Range 15 %oftmaplap= 004576 r 747
039019 3367 @659 7083 6272 ZUlLECeen 21
2 0:30.436 7215 7717 1201 :9:3:2::”2'9’:&;% Egzgg; ‘ I Showlnfabar 97
3 030357 7157 d2ri 77 111s | | Boelpss 005 OTHER FEATURES & OPTIONS
4 0:30.318 7209 8299 7714 1090 831
5 0:30.357 7158 8316 7710 1158 oK I Cancal | Apply Help 034 & »
6 0:30.516 8381 7674 1351 1358 i i
7 04m000 A a2 5365 754 | [ sPEeD  16266) 1eeT@ 177 ® NEdwh Dyr_IO(;nOde g)r USAng TM on egglne
e ——— and chassis dynos. ee the separate dyno
brochure for details.
PC Requirements & Recommendations o NEW “Command View” option for graphic

viewing of live data from Commander |l. See
the separate brochure for details.

Integrated record keeping with session
notebook

® [BM Compatible with Windows 98SE,
2000, NT, ME, and XP

® SVGA graphics required, 1024x768
(XGA) graphics recommended

® 32 MB or more RAM

® Pentium 3 or higher recommended.

® 40 MB Available Hard Disk Space, CD
ROM Dirive for installation. °

® PCMCIA slot for memory card option

e “Resume from last save” mode
o Design / Analyze mode switch
e Automatic update after data download by

@% Command-Link

Automatic Track Map regeneration when
COMPETITION changing to a different track
DATA SYSTEMS

o Display and analyze data from MRA-LTS
www.competitiondata.com

Simulation Software.
e Import Data from Pi V6

o ASCII Export of any data including math
Competition Data Systems, Inc. Williamsville, NY signals

Voice: (716) 631-2880 Fax (716) 631-9930




