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Prerequisite

Intended Audience
EFILive Customers using the V8 Scan and Tune Tool software.

Computer Knowledge
It is expected that readers have a basic understanding of:

1 The Windows operating system;
i Starting and using Windows applications.

Tuning Knowledge
It is expected that readers have a basic understanding of:

1 OBDII Data logging;
M PIDs and PID selections.
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ERTLi
P\‘/ |l ntroducti on

Scan Tool Dashboard

The EFILive V8 Scan Tool software displays diagnostic PID data from your
vehicleds engine and/or transmission v
document explains how you can create and customize the analog gauges to suit
almost any data logging requirement.

Terminology

Through out this document and in the EFILive V8 software the following terms are
used. Dondét be concer nedjustyet. Eadchore will ler ms
explained in detail later in this document.

Actions Actions are the drawing primitives, such as colors, lines,
rectangles, ellipses and text, that are used to create the visual
appearance of a gauge.

Alpha Colors are described using 4 channels: red, green, blue and alpha.

The alpha channel describes the transparency of the color. The
more transparent the color, the more objects behind it will show
through. An alpha value of 0 indicates 100% transparent, an alpha
value of 255 (or $FF) indicates 100% opaque.

Rectangle with an alpha channel value of 50%

Sometimes you may be trying to figure out why a drawing primitive
is not being rendered. That will happen if the alpha channel is set
to 0, making it 100% transparent and therefore invisible.

Aspect Ratio

Theratioofanitembs wi dth to its height

For example, if the width of a dashboard is 1920 and its height is
1200 (which is a common screen resolution) then its aspect ratio is
1920/1200=1.6

Cap

Defines the shape of the ends of line segments.
——
Butt Square Round
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Dashboard

1. The background on which gauges are rendered.
2. A collection of gauges is often refered to as a dashboard.
3. The entire collection of:
1 PID selections;
1 Strip charts;
1 Gauges;
1 Maps.
is saved in dashboard (*.dsh) files.

Definition

A named value that can be used in place of a literal value.

Direction

The horizontal or vertical direction of linear scales and linear ticks.

Dynamic

Thepart of a gauge that i s rend,:
changes.

All gauges have a macro called DYNAMIC which contains the
actions that render the dynamic part of the gauge.

Font Mode

There are two font modes:
1 Raster (fast);
1 Vector (slow).

Raster fonts are rendered faster than vector fonts but cannot be
rotated. Raster fonts should be usedina ¢ a udyremis part.

Vector fonts can be rotated but they render more slowly. Vector
fonts should only be used ina g a ustpBc@ant.

Gauge

A visual representation of a scan tool PID data value. Gauges can
be circular or linear.

Global

Global macros and definitions may be shared by all gauges.
See also: Local.

Image

Supported images are *.jpg, *.bmp and *.png.

Inside
Outside

The numbers displayed on circular scales can face the inside of
the circle or the outside of the circle.

Inside Qutside

Join

Defines the shape of the joins between line segments.

AAAR

Miter Round Bevel

support@efilive.com
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Local

Local macros and definitions may be used only in the gauge where
they are defined.

Locally scoped items take precedence over globally scoped (i.e.
shared) items with the same name. That means if a local item and
a global item share the same name the local item will be used in
preference to the global item.

See also: Global.

Macro

Macros contain one or more actions that are rendered
sequentially.

Needle

Needles are the animated part of a gauge that move to indicate a
gaugebs value.

Orientation

The needle of a linear gauge can indicate increasing values in one
of four directions:

1 Left to Right;

1 Right to Left;

1 Top to Bottom,;

1 Bottom to Top.

PID

Parameter IDentifiers represent basic units of information from the
vehiclebds engine and/ or transmji
Engine Speed (rpm);

Spark Advance;

Engine Coolant Temperature;
Vehicle Speed,;

Transmission Output Speed;
Current Gear.

etc.

E -

Polar
Coordinate

Polar coordinates are used to specify the individual points that
make up the vertices of a needle in a circular gauge.

Polar coordinates allow a point to be described that may rotate
through 360 degrees along an arc described by an ellipse. A polar
coordinate contains three values:

1 Angle;

1 Width;

1 Height.
The width and height describe a rectangle that encloses an ellipse.
The ellipse is the path along which the point moves. The angle
describes the position of the point around the ellipse, starting with
O degr ees ,ancrea8ing @ cldclkwisedirection.

Polar coordinate

support@efilive.com
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Profile The amount of spread of a gradient fill. Values closer to 0 mean
less spread, values closer to 1 mean more spread.
The images below show how different profile values affect the
spread of a gradient.

0.0 0.25 0.5 0.75 1.0

Render To cause images and/or datatobedrawnon t he comp
screen.

Scale Scales are sequences of numbers. Circular and linear scales are
used to label gauge value positions.

Static The part of a gauge that is rendered only when the gauge or
dashboard is resized.
All gauges have a macro called STATIC which contains the
actions that render the static part of the gauge.

Ticks Ticks are sequences of line segments. Circular and linear ticks are
used to mark gauge graduations.

Units Units are used to scale PID values from their internal raw format to

useful engineering values such as:
T mph;
T psi
1 °F.

support@efilive.com
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Dashboards
Multiple gauges can be displayed on a dashboard. You can create many different
dashboards and swap between them quickly and easily.

The two default dashboards that ship with the EFILive software show the same set
of gauges but one dashboard shows metric scales, the other shows imperial
scales.

MAF Ib/min

-8
| "1 25-0O

N
QQ
Throttle

4

62.4% 61.9%

\ ) 0 eEiLive
PILIYE
LTFT-1 LTFT-2 ; INJDC-1 INJDC-2 . |

Spark  Knock \‘

Sample dashboard showing multiple gauges with imperial scales.
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Gauges
All gauges consist of two parts:

1. A STATIC part (i.e. the gauged background) that is drawn infrequently;
2. A DYNAMIC part that is drawn frequently ,e.each ti me t he gauged
changes).

When designing a gauge it is important that the dynamic part is rendered (i.e.
drawn on the screen) as quickly and efficently as possible. Appendix A contains
tips that will help you optimize gauge render times.

STATIC DYNAMIC Static and Dynamic
Part Part Parts Combined
Notice how the dynamic part is very simple, just a small blue line and two
numbers. The complex and much slower drawing is limited to the static part which
is rendered infrequently.

support@efilive.com -10 - www.efilive.com
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‘ DashboParrodperti e

[:_l‘ J l_L.:

Editing the Dashboard Properties

To display the dashboard property editor, open the Scan Tool window [F2: Scan]
and select the [F5: Gauges] tab page. Then either right-click and select
ADashboard Propertieso, or press the hotkey

The dashboard property editor window will be displayed at the right edge of the
[F5: Gauges] tab page as shown below.

B @9 @ =

. Dashboard Property Editor Window e

(=
8— F3: Data New Dashboard
/“I F4: Charts Color:
ERERST IRV o [}
2

Background: [N -
QJ F5: Gauges

gackground Center: [ -
— Background To: [ -
>~ | F6: Maps

Gradient Spread: 0.750

stylei[Vertial
Image:
Layout: | Battom Right -
PNG Alpha: [7]
Image X: 50 oy

Aspect Ratio:
Visible

Ratio: 1.600 Set

V] Lock

Layout: | Centered v

Toolbar

) Opens a previously saved *.dash file. Use this option to replace the existing
gauges with a different set of gauges without changing any PID selections,
chart settings or map settings.

= Saves the current gauge set to a *.dash.
*.dash files are stored in standard Windows Ini file format. Images are not
saved in *.dash files so any images used by the gauge set will not be saved.
Do not confuse these open and save options with opening and saving the
entire dashboard (*.dsh files) using the [Open] and [Save] buttons in the main
Scan Tool window.
These open and save options are provided to allow gauge sets to be easily
shared between EFILive users.

@ Restores all changes made to the dashboard properties.

@ Undoes the most recent change made to the dashboard properties.

support@efilive.com -11 - www.efilive.com
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f] Redoes the most recent undo made to the dashboard properties.

The restore, undo and redo options only operate on dashboard property
settings. They do not operate on changes made using the gauge editor.

= Docks or undocks the dashboard property editor window.

Setup
Click the [New Dashboard] button to clear the gauges and background settings.

Color
The background of a dashboard may be set to one of:

A single color;

A linear gradient between two colors;

A radial gradient between two or three colors;
A tiled image (see next section).

A stretched image (see next section).

= =4 =4 -8 -9

The AStyle: 0 drop down |l ist box selects the

None

Vertical Horizontal

Backward Diagonal Forward Diagonal

Radial Radial3

Image
Only images that have previously been loaded into the gauge editor can be

selected for display on the dashboard background. ( See AEdi ti ng Gaugesdc
information on loading images).

Images displayed on the dashboard background are not scaled when the

dashboard i s r esi ze dayounid selectd. If orewishitBt r et ched o
display images that automatically scale when the dashboard is resized, add the

i mage to a gaugeobds STATIC part.

The image layout can be one of:

None No image is displayed.
Top Left The image is displayed in the top left corner.
Top Center The image is displayed in the horizontal center at the top.

support@efilive.com -12 - www.efilive.com
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Top Right The image is displayed in the top right corner.

Bottom Left The image is displayed in the bottom left corner.

Bottom Center  The image is displayed in the horizontal center at the bottom.

Bottom Right The image is displayed in the bottom right corner.

Left Center The image is displayed in the vertical center at the left.

Right Center The image is displayed in the vertical center at the right.

Centered The image is displayed at the center of the dashboard.

Percentage The image is displayed at the Image X,Y coordinates as a
percentage of the entire dashboard width or height respectively.

Pixels The image is displayed at the Image X,Y coordinates as absolute
pixels.

Tiled The image is repeated vertically and horizontally to cover the

entire dashboard.

Stretched The image is stretched (or shrunk) to cover the entire dashboard.

The APNG Al pha: 0 checkbox enables or disabl
images. The setting is ignored for *.jpg and *.bmp images.

The Image X and Y values are used to position the image when the fLayoutois set
to either APe&redesmt,agpddhearwikRi it Iis i gnored.

Aspect Ratio

When a dashboard is displayed on different monitors with different aspect ratios
the shape of the gauges may be altered, similar to the elongation that occurs when
wide screen movies are displayed on relatively square television sets.

Locked Aspect Ratio
with a | ayout of #fACe

Unlocked Aspect Ratio

To prevent the dashboard distorting when it is displayed on other (different sized)

monitors, select an aspect ratio that matches the monitor you are using and check

the AiLockod checkbox to force the dashboard
ratio, regardless of which monitor is being used.

The [ Set] button can be used to sernt the asp
aspect ratio.

The fAVisibled checkbobordes dsa thiared lihceKeapsap e ct r at |
your gauges within the border to prevent cropping when displayed on different
monitors.

support@efilive.com -13 - www.efilive.com
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The fALayouto option deter mi nes omanwntorhe dash]|
when the aspect ratiois locked. When t he aspect ratio is not
option is ignored.

Top Left The dashboard will be anchored to the top and left borders.

Top Right The dashboard will be anchored to the top and right borders.
Bottom Left The dashboard will be anchored to the bottom and left borders.
Bottom Right The dashboard will be anchored to the bottom and right borders.
Centered The dashboard will be anchored to the center.

Centered Left The dashboard will be vertically centered on the left border.
Centered Top The dashboard will be horizontally centered on the top border.

Centered Right The dashboard will be vertically centered on the right border.

Centered Bottom The dashboard will be horizontally centered on the bottom
border.

support@efilive.com -14 - www.efilive.com
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Creat iSmgnp@Gauge Tu

Your First Gauge

Now that you have a basic understanding of setting up a dashboard background, it
is time to try creating your first gauge. This tutorial will guide you step by step
through the process.

Open the Dashboard Properties Window

Start the EFILive V8 Scan and Tune software, navigate to [F2: Scan]->[F5:
Gauges], if you are not already there.

Open the dashboard properties window. To do that, right click on the dashboard
di spl ay and sred eRrto pieDratsihebsotekey ®hift+Fp.r e ss t he ho

Create an Empty Dashboard

Click on the [New Dashboard] button to delete all existing gauges and reset the
background settings.

Setup the Dashboard Background
Configure the dashboard background like this:

8 @9 @E =
Setup:
Color:
gackground: [N -
gackground Center: [ -
gackground To: [ -
Gradient Spread: 1.000

Style: [Vertical

Image:
Layout: |None v

PNG Alpha: (7
Image X: 0 & v:l0

Aspect Ratio:
V| Visible

Ratio: 1.6 Set

] Lock

Layout: | Centered -

ok || ¥ cancel

The red aspect ratio border will only be displayed while the dashboard property
window is active. Click [OK] to accept the changes.

Next, save the new dashboard with the name |
Dashboard Asé] opti on f r cSave]tbditen atdhe bgtomd o wn | i
of the Scan Tool window. The dashboard save options are disabled when either of

the property or gauge editor windows are open, you must close both of those

windows before you can save the dashboard.

support@efilive.com -15 - www.efilive.com



EFILive V8 Gauge Editor

Dashboards cannot be saved with names that begin with EFI_,

those names are reserved for EFILive default dashboards. That
restriction prevents users accidentally overwriting the default
EFILive dashboards.

Open the Gauge Editor Window
Start the EFILive V8 Scan and Tune software, navigate to [F2: Scan]->[F5:
Gauges], if you are not already there.

Open the gauge editor window. To do that, right click on the dashboard display
and select fAGauge E<«kayShfrGrl+For press the hot

Create a Gauge

Select the Dashboard item at the top of thetreeviewand check the AGauge
Borders Visibleodo check box.

Select the Dashboard item again and click ) to add a new gauge, or right click
the Dashboard item and select New->Gauge.

Click on the gaugeds name (and.pressF2tdheelit name s h.
thegaugename( or just <c¢click on f{chamgethanaget® s name a
RPM. Press Enter to finish editing the name.

Select the RPM PID that this gauge will display usingth e A PI D: 60 dr op down

, The drop down list of PIDs shows the currently selected list of
" PIDs. | f you dondét have any Pl Ds

PIDs in the list. Use the [F2: PIDs] tab page to select the PIDs for
your dashboard.

Expand the Macros item and select the STATIC macro.
Right click the STATIC macro and select: New->Line Colors->Line Color.
If everything has gone to plan so far, the gauge editor window will look like this:

Gauge Editor @
IjameD hboard (\-"'—“';] mmmmmm | ineColor 255:255:255:255
& Dashboar =
> @ Shared @
4 [V @ rRPM @ Color: Modify [ Active
3 Definitions —
« & Macros © @ 9 Red: [
4 [V 9% STATIC Green: | |
i LineColr C o
4+ DYNAMIC # FFFFFFFFE Alphar '
Images

support@efilive.com -16 - www.efilive.com
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There are many ways to select the color you want, for now color:
just click on the drop down arrow on the color selection )@ = E—
combo box and select the blue color shown in the image.

Right click on the ALineCol or ONewt>eima i n t he
Types->Line Width and set the line width to 2.

Right cl| i c kidhd itthem fd Nehw-2Shapese>Eltipse, a blue
ellipse will appear in the gauge.

Positioning and Sizing a Gauge
All gauge and action dimensions and positions are percentages; 0% indicates the
top or left border, 100% indicates the right or bottom border. Values less than 0%

extend past the left and top borders. Values greater than 100% extend past the
right or bottom borders.

Select the gauge that was justcreated. Cl i ck i1 nsi de twille gaugeods
display a double yellow border to indicate the gauge is selected. You can also click

on the gauge name in the Gauge Editor window to select the gauge, which is the

only way to select a gauge when is completely obscured by other gauges.

Drag the corners or edges to resize the gauge, hold down the Shift key while
dragging a corner to force the gaugetobe square, r egar dl ess of the d
aspect ratio.

Drag the body of the gauge to move it around on the dashboard.

After sizing and repositioning the gauge on the dashboard,cli ck on t he AEI | i
item in the STATIC macro.

Drag the slider bars to reposition and resize the ellipse to be 100% of the gauge
borders, like this:

Rect: Modify [ Active

"
Left: 0.000

Top: 0.000
Right: 100.000 R
2
Bottom: 100.000 L

support@efilive.com -17 - www.efilive.com
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Editing Rectangles

You can change the way a rectangle is edited by selecting the small blue icons in
the rectangle editor.

El Edit a rectangle by changing its left, top, right and bottom edges.

B Edit a rectangle by changing its center, width and height.

This option also supports the lock aspect ratio button which, when
selected will lock the width and height together so that the rectangle can
be easily resized without altering its aspect ratio.

Reset a rectangle to be 80% of the

Add a Scale

Right click on the
leave the color set to white.

Right click on the

Right click on the
Mode to Vector (slow, rotatable).

1]

E F>Fili Qolere-®Area Cobbmanda nd s el e c

Ar e-al@e Comns-BNoLihee m and sel
N odText>8di Fontickangethend s el ect

1]

ot

~

Right click on the AP0Oaxtt>Alignmenem and select:
Right click on t he @ A3dMeapureneni-tSeala Ciecmadt s el ect :
Change the Scalebds properties:

1 Leftand Top: 10, Right and Bottom: 90;
1 Count:9

1 Align: Outside

f Range:0to 8

After adding and editing the actions in the STATIC macro, you should see this:

4 @ Dashboard
& Shared
2 [V & rPM
3 Definitions
4 &/ Macros
4 [J] 9% sTATIC
Y] —  1:LineColor
V| -4 2: LineWidth
V| @ 3: Ellipse
4: AreaColor
5: NoLine
6: Font
7: Align
V| @ 8:Scalel
7] 4% DYNAMIC
&) Images

i
I
v
v

fran @

Add Tick Marks
Right c¢click on the
leave the color set to white.

Right c¢click on the
set the Width to 4

Rightcl i ck on the WALiI neWi éetlinedypastlenmCapand sel ect :
set the Cap to AButto.

S e>hihecClars->LineeColorand d s el ect

St

St

L i ndi@eoTypes->hineiWidthmnda nd s el

Right click on the fLiI »MeGaupenenti>TicksnCiraulard s el ec
Change the Tickods properties:

support@efilive.com -18 - www.efilive.com
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1 Oute: Center X, Center Y: 50, Width, Height: 95
1 Inner: Center X, Center Y: 50, Width, Height: 85
T Count:9

To edit the tick positions, change the rectangle editor to edit the

width and height and lock the aspect ratio like this

Outer: Modify [C] Active

ui
\—
Center X: 50.000

Width: 95.000

Height: 95.000
Now move the s ¢ a |Inenbars inwards slightly so that they are not touching the
newly added tick marks. To do that, select the fAScal elo
Rectangle editor to AWi dth/ Heighto and acti:

change the width/height so that the scale is no longer overlapping the tick marks.
Setting the width and height to about 75 should be enough.

The gauge should look something like this:

Add a Needle

Right click on the DYNAMIC macro and select: New->Fill Colors->Area Color and
leave the color set to white.

Right click on the AreaColor item and select: New->Line Colors->No Line.
Right click on the NoLine item and select: New->Measurement->Needle.
Change the Needlebs properties:

1 Range: 0 to 8000.
9 Value: Value

At any time you can drag the scrollbar at the bottom of the Gauge

Editor window to test all gauges in the dashboard.

Click on the [Test] button to test the render speed of the
dashboard. The testing process involves redrawing the entire
dashboard 1000 times and measuring the average render times.
After testing, click on the [Details] button to view the render times
of each gauge.
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Save your work

Close the Gauge Editor window by <clicking [
the [Save] buttond s d r o p indtleevnain Scang d@ol window.

You can change between dashboards by selecting recently loaded dashboards
from the drop down list in the main Scan Tool window.

Try changing the dashboard back to one of the EFILive default dashboards, then
back again to the Betal dashboard that you have just created.

Congratulations
Youdve |just c dashadard and gaoge;it shbuldiosktsomething like
this:

support@efilive.com -20 - www.efilive.com
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Ref erence

The examples and screen shots in this reference section are based on the sample
RPM gauge created in the previous tutorial

Definitions

Often, multiple actions such as rectangle and colors will have identical property
values. When changing the values, it is tedious to find and change each of the
actions properties. If all such values are set to a single definition then changing
that single definition will change all those property values.

For example, if the scales in multiple gauges should all have the same color,
create a color definition and then use that definition for each of the gauges. If the
color of the scales needs to be changed then only a single definition needs to be
changedandeach of t he ¢ athayusestidatdefinittop wilkbe updased
automatically.

Definitions can be locally or globally scoped. A locally scoped definition appears in
a gaugebs Definit i ordsfinitiom appears irathegchaceth al | y scop
definitions list.

4 7 Dashboard

4 § Shared
# Definitions « Global definitions
Macros
4 [V] @& RPM
3 Definitions - Local definitions
4 2 Macros
- [V] 4% STATIC
- V] 4% DYNAMIC
To add a | ocal color definition for the RPM

Definitions item.

Click on the "2 button to add a new definition.

Change the name to fAiscale_coloro.
Click in the Type columnands el e c €o Itdchred fit ype.

The Value will automatically be set to the default color of opaque white
(255:255:255:255), leave the color white for now.

To use the definition:

rwn R

1. Expand the RPMés STATI C macr o.

2. Sel ect the AAreacCol or ohedkdoramd sel€ctttec k t he 0.
newly created fAiscale_coloro definition

3. Select the ALineColoro item below the fAS
checkbox and select the newly created fis:

If you ever need to modify the color, ¢ h e c k t bheckbdxXvhoddeditfthe O
color. All properties that use the definition will be automatically updated with the
new color.
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After modifying the definitionés valwue, unc!

Images

You can add a library of images to the Gauge Editor. Once added, those images
are available for use in gauges and as a background image for the dashboard
itself.

To add an i mage, right <click -w=lmageehe Al mages:
You can add images of the following types:

*.png Portable Network Graphics files with alpha channel support. Use png
images when you need transparency support.

*]pg Joint Photographic Experts Group. Use jpg images for photographs.

*.jpeg

*.bmp Bitmap files. EFILive does not recommend the use of bitmap files.
Instead you should convert bitmap files to *.png or *.jpg files using a
quality image editing tool (such as Irfanview) and then use those files
instead.

To display an image in a gauge, add the actiont ype #fADr aw | mageo to t

After adding the iIimage to a gaugg,intluel ick on
Source and Destination rectangle editors. That will set the source rectangle to the

dimensions of the image and it will resize the destination rectangle so that the

image displays using the correct aspect ratio for the gauge. Any time the aspect

ratio of the gauge is changed, youmayusedest i nati on rectangl eds
Sized button tianargenodestaspectratib.e t he

The Source rectangle defines the pixel area of the original image that is selected
to be displayed in the gauge.

The Destination rectangle defines the percentage area in the gauge into which the
source rectangle is copied. The final image is stretched or shrunk as necessary.
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