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GEMS Instruction Manual

Version 1.00

Overview

GEMS is a software tool used for monitoring and developing the operation of General Engine Management Systems’ electronic control units (ECU).  It is used either linked to an ECU or stand-alone as a calibration file editor.

Parameters (engine speed, battery voltage, etc.) are selectively viewed as values, bars or both with user programmable update rates and limit checking.  The user can save and restore these configurations as required.

User-selected parameters may also be independently monitored by GEMS logging the values sequentially for later review with tape player-style operation. 

User definable keys enable programming modifications to be made to the ECU (fuelling modifications, ignition advance or retard, etc.).  An optional user programmable potbox installed on the same com port supporting up to eight pots and associated buttons is alternatively used, facilitating programming.

Engine options (number of cylinders, acceleration threshold, etc.) are viewed separately and are generally altered with the engine stopped.

Calibration files containing options, tables and maps are instantly accessible for viewing or editing and can be written to, read from or compared with the ECU, or compared with other calibration files.  Maps are viewed in tables or 3-dimensionally from real-time keyboard controlled perspectives.

A unique calibration file, the ‘work file’, reflects the current state of the ECU. This is manipulated as a standard calibration file, but updates itself with changes in the ECU (such as those made programming fuel sites). This determines the  exact state of the ECU without having to read it.

Users can automatically optimise fuel maps for greater fuelling resolution at lower fuelled map sites.

GEMS uses a simple menuing system with context sensitive help available throughout the system via the F1 key and functional help via ctrl F1.

1

Installation

GEMS installs in two parts.  Executable files install from one disk and ECU or engine configuration files from another.

1.1

GEMS Installation

The first installation is for the executable files required.  The user accomplishes this by inserting the GEMS installation disk in the floppy drive and typing ‘A:\INSTALL.’  The install program searches for a previous installation of GEMS and prompts the user for replacement of the files if it finds one.  If none is found, the user is prompted for the path to install GEMS.  This defaults to ‘C:\GEMS’ but can be changed as required.  GEMS is then installed to the selected location.  The user is then asked if the file ‘AUTOEXEC.BAT’ should be updated to include the new path.  This makes execution of GEMS easier in that the user can run GEMS from any directory.

1.2

ECU Installation

The second installation is for the particular ECU or engine configuration files.  This is accomplished by inserting the ECU installation disk in the floppy drive and again typing ‘A:\INSTALL’.  The install program searches for an installed version of GEMS.  If it does not find GEMS it will ask for the location.  Type in the drive and path where GEMS is installed, for example, ‘C:\GEMS’.  The user is then asked for the name of the ECU/Engine installation.  Type in a name of 8 characters or less to describe the required installation, for example, MINIEMS.  The required files will then be installed.  Once installation has finished type ‘GEMS’ at the prompt.  

Any number of ECU/Engine configurations may be installed.  If no configuration is installed GEMS will inform the user to install a configuration and quit.  If one configuration is installed GEMS will automatically run according to it.  If more than one configuration is installed, upon running GEMS a list box will appear containing the installed configurations.  Use the cursor keys to move up and down to the required configuration and press return.  GEMS will run according to the selected configuration.
2

Running GEMS

2.1

Starting GEMS

To start GEMS type ‘GEMS’ at the DOS prompt.  If the user did not choose to update the AUTOEXEC.BAT upon installation the user may need to ‘path’ GEMS.  This requires typing the GEMS installation path followed by GEMS, for example, ‘C:\GEMS\GEMS'.

2.2

Errors Starting GEMS

If GEMS does not find any of its’ required files a message box will appear on the screen indicating which file is missing.  Press any key and the program will terminate bringing you back to the DOS prompt or <F1> for more information on the error.  This should not occur unless files in the ECU install directory have been altered.

When GEMS starts up it compares the name of the ECU with the expected name contained in the initialisation file (also called the .INI file).  If these differ a message box will appear stating ‘.INI file for different ECU.'  This warning message indicates that the parameter definitions are inconsistent.  This should not occur unless files in the ECU install directory have been altered.  Press any key and the message will disappear bringing up the ‘Monitor’ screen. It is essential to use the correct .INI file or programming errors and incorrect display information may be a consequence.  

If you run GEMS without connecting it to the ECU it will still attempt communication. A message box will appear stating ‘ECU apparently off-line - retry?’.  Simply press <return> to continue and GEMS will work off-line until either connected or the user attempts an action that requires connection to the ECU, for example, a read from the ECU.

If GEMS is connected to another system via the comms port it may appear to ‘stall’ and a message may appear stating ‘Parity error / Invalid command at ECU’. Disconnect the incorrect system. GEMS will continue as normal.

3

Using GEMS

3.1

Frequently used keys

There are several keys used throughout GEMS:

F1


Help -- context sensitive help on the current action

Ctrl F1

Functional help -- list of available actions

F9


Edit -- allows editing of the current field

Return /F10

Done or Accept -- when entering fields

Escape

Cancel, exit or return to previous screen

Up arrow

Move the cursor up

Down arrow

Move the cursor down

Page up

Move to the top of the options

Page down

Move to the bottom of the options

+


Increment current selection

-


Decrement current selection

Ctrl +

Increment current selection by 10

Ctrl -

Decrement current selection by 10

3.2

List Boxes

List boxes appear throughout GEMS and have a common method of operation.  The up and down cursor keys will change the highlighted entry and will scroll the list if it reaches the top or bottom and more entries are available.  The <page up> and <page down> keys will move the cursor to the top and bottom of the list respectively.  Continuing their use will  ‘page’ up and down until reaching the beginning or end of the list.  Typing the first character of the required entry will move the highlight to the first entry beginning with that character.  Typing the same character will move the highlight through the list of similar entries until returning to highlight the first entry.  Pressing <Escape> will cancel the action associated with the list box and pressing <Return> or <F10> will select the current entry.

3.3

Yes/No Boxes

These boxes are generally used to confirm a requested action.  The box asks a question at the top of the box and a default answer of yes or no (depending on the action) written beneath it. Help about the action can still be obtained using the <F1> key.  To select ‘yes’ press the ‘y’ key or to select ‘no’ press the ‘n’ key.  To accept the current choice press <Return> or <F10>.  To cancel the action press the <Escape> key.

3.4

Help Boxes

Help is available all the time through the <F1> key.  To clear a help box press any key.

3.5

Information Boxes

Information boxes are generally used to confirm completion of actions and can give extra information about the action.  Help is still available through <F1>.  To clear the information box press any key.

4

GEMS Terminology

4.1

Parameters

Parameters are single values held within the ECU that vary depending on the state of the engine.  These include engine speed, battery voltage, coolant temperature, etc. Parameters are viewed from the monitor screen (see section 5.1 Monitor screen) and may also be monitored off screen.  The rate at which the ECU reads values is selectable in periods of milliseconds. Hence, set rapidly changing parameters such as engine speed to fast update rates and relatively slow changing parameters such as battery voltage to slower update rates.  Parameters may also have upper and lower warning limits set, whether or not displayed.  For example, the user may wish to view the engine speed updating the information twenty times a second, while dismissing the coolant temperature from the screen but monitoring  it every second to check that it does not exceed, say, 90°C or cool below 70°C.

4.2

Options, Tables and Maps

These contain user-programmable information that affect how the ECU operates.  This includes the number of cylinders, temperature dependent fuelling factors, timing, etc.  

4.2.1

Options

Engine options (number of cylinders, acceleration threshold, etc.) are single values used by the ECU to affect its performance.  

4.2.2

Tables

A table is a series of values of which the ECU uses one value to affect its performance.  The value is determined by finding the closest site in the table to the associated parameter value.  For example, the ECU selects a value from the ignition charge compensation table using the voltage parameter value to ensure optimum spark quality.  The table may have site values of between nine and sixteen volts with each table site corresponding to a one volt increase from the previous, there being eight sites in all.

4.2.3

Maps

A map is similar to a table but is two-dimensional.  Its' selected value is determined from two separate parameters. For example, a fuel map will use engine speed and load to pick the fuelling. On some systems, maps may use a table to set their axis sites.

4.3

Calibration Files 

Calibration files contain ECU information on all options, tables and maps.  These are created by reading the information from the ECU.  They may also be written to the ECU, viewed or edited from within GEMS.  GEMS uses two different file formats for saving ECU information called .HEX and .DO files which have these DOS extensions.  They both contain option, table and map information and may have notes added to them.

4.3.1

.DO Files

A .DO file contains ECU information in ASCII format (055 019 243..) where each series of 4 bytes indicates the value of a single byte held within the ECU.

4.3.2

.HEX Files

The .HEX file contains configuration information in binary format.  The .HEX file also contains information about alterations made to the file or the status.  Only tables and maps show status information, denoted by the colour in which the values appear.  Red indicates unaltered, yellow altered manually, green altered through calibration, cyan a calculated value or fuel map optimisation and magenta a pasted value.  The work map has this format.

When a .HEX file is first saved the status is set depending on certain criteria:

1. If created by saving a copy of a .DO file all status information clears.  

2. If created by saving the work map or reading from the ECU, the file uses a copy of the status information held in the work file.

3. If created by saving a copy of a .HEX file, the file uses a copy of the status information held in the original .HEX file.

4.4

ECU / Work File

The work file is an integral part of the GEMS system and should be fully understood. The work file is a .HEX file (see section 4.3.2 .Hex files) that reflects the attached ECU configuration. As the ECU configuration alters so does the work file. Similarly alterations made to the work file are also made to the ECU.

GEMS validates the work file through a run-time check sum generated by the ECU. If the ECU checksum does not compare with the work file checksum, operations on the work file are disabled until remedial action is take (see section 5.5 ECU / Work file options and section 5.6 ECU / Work file editor).

4.4

Screen Files (.SCR files)

Screen files contain information about the layout of the monitor screen (see section 5.1 Monitor Screen), update rates, upper and lower warning limits and log flags (see section 5.3 Parameter set-up).

4.5

Potbox Files (.POT files)

Potbox files contain information about what potbox actions do when connected to the PC. 

5

GEMS Screens

5.1

Monitor Screen

Upon starting GEMS the ‘Monitor’ screen will appear.  This will appear regardless of whether the ECU is on-line or off-line.  In the top left corner of the screen the copyright notice appears with the name and version of the ECU appearing to the right of it.  Parameters are displayed below this according to the default screen file (see section 4.4 Screen files).  

Up to twenty parameters are displayed at one time in two columns.  The parameter name is written on the left and its units on the right.  If the ECU is on-line their values are also displayed and updated between the name and units.  If the ECU is off-line only the parameter names and units will appear.  

The bottom of the screen is divided into two areas.  The bottom left of the screen displays exceeded parameter warning limits and communication failures.  GEMS removes these warnings after a few seconds.  The bottom right displays a scrolling help list of the function keys.

Several options are allowed here:

F1

Help (available anytime)

Ctrl F1
Function help listing these options

F2

Screen configuration and potbox configuration choices

F3

Parameter set-up

F4

Restart communications

F5

ECU / Work file options

F6

ECU / Work file editor

F7

Calibration file options

F8

Calibration file editor

F9

Logging options

F10

Programmed keys list

The manual describes these functions in later sections.

5.2

Screen and Potbox Configuration Options

Press <F2> from the ‘Monitor’ screen to load the ‘Screen and Potbox Configuration’ box.  The following options are available through the subsequent list box:

· Load Screen Configuration

· Save Screen Configuration

· Delete Screen Configuration

· Load Potbox Configuration 

· Save Potbox Configuration

· Delete Potbox Configuration

· Edit Potbox Configuration

· ECU warnings on / off

5.2.1

Load Screen Configuration Box

Select ‘Load Screen Configuration’ from the ‘Screen and Potbox Configuration’ list to load a screen configuration file (.SCR file) into the monitor screen.  A list box will appear containing all screen configuration files available.  Selecting an entry from the list will have the following effects:

Delete the current parameters from the monitor screen.

Add the parameters selected in the .SCR file to the monitor screen.

Reset all parameter limits to those in the .SCR file.

Reset all parameter update rates to those in the .SCR file.

Reset all log parameters to those in the .SCR file.

For more information about these factors see section 5.3 Parameter set-up. 

Move the cursor to the screen layout you require and press the <Return> or <F10> key to load the new screen or the <Escape> key to cancel.

5.2.2

Save Screen Configuration Box

Select ‘Save Screen Configuration’ from the ‘Screen and Potbox Configuration’ list to save the current screen layout and parameter list set-up (see section 5.3 Parameter set-up).  GEMS then prompts the user to enter a name under which to save the configuration.  Type a meaningful name in the box so that it is easily identifiable when loading it in future.  If an .SCR file already exists with this name GEMS asks the user whether to overwrite the existing file.  Selecting ‘no’ will allow the user to re-enter the name.  GEMS asks the user whether to make this .SCR file the default .SCR file.  Selecting ‘yes’ will load this file every time this ECU/Engine configuration is started.

5.2.3

Delete Screen Configuration Box

Select ‘Delete Screen Configuration’ from the ‘Screen and Potbox Configuration’ list to delete an existing .SCR file.  All available .SCR files appear in a list box.  Note that the user cannot delete the default screen file.

5.2.4

Load Potbox Configuration Box

Select ‘Load Potbox Configuration’ from the ‘Screen and Potbox Configuration’ list to load a .POT file.  A list box appears containing all available .POT files.  This will change the effects of an optional potbox connected to the PC.  See ‘Edit Potbox Configuration’ for more information.

5.2.5

Save Potbox Configuration Box

Select ‘Save Potbox Configuration’ from the ‘Screen and Potbox Configuration’ list to save the current potbox set-up to a .POT file.  Type a meaningful name in the box so that it is easily identifiable when loading it in future.  If a .POT file already exists with this name GEMS asks the user whether to overwrite the existing file.  Selecting ‘no’ will allow the user to re-enter the name.  GEMS then asks the user whether to make this .POT file the default .POT file.  Selecting ‘yes’ will load this file every time this ECU/Engine configuration is started.

5.2.6

Delete Potbox Configuration Box

Select ‘Delete Potbox Configuration’ from the ‘Screen and Potbox Configuration’ list to delete an existing .POT file.  All available .POT files appear in a list box.  Note that the user cannot delete the default potbox file.

5.2.7

Edit Potbox Configuration Box

Select ‘Edit Potbox Configuration’ from the ‘Screen and Potbox Configuration’ list to change or view the effects of the potbox.  A list box appears with potboxes numbered zero through seven (although the user's potbox system may contain fewer potboxes) together with characters representing clockwise rotation, anti-clockwise rotation and the associated button.  The effects of the equivalent keyboard action appear on the right.  To change the effect of a potbox select the required action and press <Return>.  A second list box appears with all available keyboard program actions.  Select the action required and press <Return> or <Escape> to cancel.

5.2.8

ECU Warnings On / Off

This message enables the user to toggle ECU warnings on or off when directly editing the ECU (see section 5.6 ECU / Work file editor). Selecting ‘ECU warnings on’ causes a warning message to appear when the engine is running and a value in the ECU is changed. The message then changes to ‘ECU warnings off’. Selecting ‘ECU warnings off’ allows the ECU to be edited without any warnings that the engine is running.

5.3

Parameter Set-up

Press <F3> from the monitor screen to enter the parameter set-up.  A list appears containing all parameters associated with the ECU.  Select the required parameter to view or alter.  A box appears containing the set-up information pertaining to the selected parameter in the following order:

Parameter name

Display status

Upper warning limit

Lower warning limit

Update rate

Log status

The parameter name is not editable, but all other fields are.  To move between fields use the up and down cursor keys.  To change the parameter being edited use the left and right cursor keys.  

To change the display status move to that field and press the space bar. A list box appears with the options ‘Value’, ‘Gauge’, ‘Both’ or ‘None’. Alternatively, press ‘v’, ‘g’, ‘b’ or ‘n’ to instantly select the required display status. Changing the display status to ‘Value’, ‘Gauge’ or ‘Both’ from ‘None’ requires that the position of the parameter on the monitor screen be chosen.  This occurs after either, changing to view the next or previous parameter set-up or by quitting from the parameter set-up box.  When this occurs, the parameter set-up box disappears and a shaded rectangle appears in the highest empty position on the monitor screen or the top left position if all positions are used.  To position the parameter use the cursor keys to select the position and press <Return>.  To cancel the alteration press <Escape>.  Changing the display status to ‘None’ removes the details from the monitor screen when the same conditions are met.  Note that using the left or right cursor keys after a parameter has had its’ display status set will return control to the parameter set-up box after the parameter has had its’ display position set.

To change the upper and lower warning limits move to the required field and enter the required limit.  To deselect a limit simply delete the existing limit.  The field will appear with the words ‘None set’.

To change the update rate type in the required rate in milliseconds.  Note that the limit entered is the minimum actual update time.  If too many parameters are set to very fast update rates, they are likely to update slower since GEMS reads a maximum of approximately 125 values from the ECU every second.

To change the log status move to the field and type ‘y’ or ‘n’ followed by <Return>.

5.4

Restart Communications 

If for any reason communications between the ECU and the PC stop, pressing the ‘F4’ key will inform GEMS to attempt to restart communications with the ECU.

5.5

ECU / Work File Options

Select ECU / Work file options by pressing <F5> from the monitor screen.  This brings up a list box with the following options:

Write from work file to ECU

Read from ECU to work file

Save work file as…

Verify ECU/work file configurations

Verify ECU/work file check sums

Verify work file/configuration file

Print ECU / work file

5.5.1

Write From Work File To ECU

Selecting this option from the ‘Work File Options’ list box will copy the work file to the ECU.  A box will appear with the title Percent Done.  A block will appear below this as the copy (or upload) process continues showing the percentage of the copy completed.  When the copy process has finished the box will disappear and a message box appears stating ‘Finished copying work file to ECU’.  Control then returns to the monitor screen.

5.5.2

Read From ECU to Work File

Selecting this option will read the data from the ECU and write it to the work file on the PC.  A similar process to ‘Copy Work File To ECU’ will occur with the percentage box appearing until completion followed by a message box stating ‘Finished reading work file from ECU’.

5.5.3

Save Work File As…

This option allows the user to write the work file to a calibration file on the PC.  An entry box appears with the title ‘ECU configuration’.  Enter the name under which you wish to save the work file and select the type of file(s) to save.  To select a file type use the left and right cursor keys to move to the required type and press the space bar.  To move between the file name and file type use the up and down cursor keys.  After making the necessary entries press <Return>.  To cancel press <Escape>.

If the file(s) selected already exist, a query box asks the user whether or not to overwrite them.  Selecting ‘no’ will return control to the ‘ECU configuration’ box.  When GEMS has saved the file(s) a message box appears verifying the action.

5.5.4

Verify ECU / Work File Configurations

This option allows the user to confirm that the work file contains the same information as the ECU.  If GEMS encounters any differences a list box appears stating what they are.  This list states the number of differences in the options, each table and each map in which they occur. To cancel press <Escape>.  For more information on the differences move the cursor to the entry to interrogate and press <Return>.  A list box will appear containing the precise differences.

If the selection is for options the list box states the names of the options and their values in the ECU and the work file.  If the selection is for a table or map the list box states the positions in the table or map and the different values at the sites.  Press <Escape> to return to the list of general differences.

5.5.5

Verify ECU / Work File Check Sums

This option will read the check sum from the ECU and compare the value with the check sum value held in the work map.  If the values differ a message box appears stating the values in each.  If the values are the same a message box appears stating this.  Press <Escape> to return to the monitor screen.

5.5.6

Verify Work File / Configuration File

This option compares the work file with a configuration file on the PC.  A list box appears containing all configuration files.  Press <Escape> to cancel.  Move the highlight over the configuration file to compare with the work file and press the <Return>.  A list box appears containing the differences (see section 5.5.4 Verify ECU/Work File Configurations).

5.5.7

Print ECU / Work File

This option causes GEMS to send the options, tables and maps to a printer attached to LPT1.

5.6

ECU / Work File Editor

Press the <F6> key to enter the ECU / work file editor.  

If the ECU is connected to the PC, GEMS will verify that the contents of the ECU are the same as the work file. The comparison of the ECU and work files is done by means of a calculated check sum in the ECU and the PC. If any differences are found a list box appears with the following options:

· Read from ECU to work file

· Retest ECU

· Verify ECU and work file

· View work file only

· Write from work file to ECU

Selecting ‘Read from ECU to work file’ will copy the contents of the ECU to the work file and continue into the editor. 

‘Retest ECU’ will force GEMS to retest the ECU with the work file resulting in either the same list box or entry into the editor. This can be useful if the ECU has just received power as it will take a few seconds for the ECU to re-calculate the run-time checksum at power up.

‘Verify ECU and work file’ causes GEMS to compare the ECU and work file. The results of the comparison are then made (see 5.5.4 Verify ECU / Work File Configurations).

‘View work file only’ allows the user to view the work file as if connected to the ECU. However, no editing of values is allowed. Note that if the ECU is connected then the values seen in the editor are unlikely to be correct. 

‘Write from work file to ECU’ will copy the contents of the work file to the ECU and continue into the editor.

If no ECU is connected to the PC, the editor is immediately entered but will be in view-only mode.

Upon successfully entering the editor a list box appears containing options, all tables, all maps and notes.  Press <Escape> to cancel.  Move the highlight to the required entry and press <Return>.  Note that the work file should reflect the state of the ECU.  Changing values in the work file will change values in the ECU.

5.6.1

Options

Selecting options from the ‘Work File Editor’ list box brings up the option editor screen (see Option Editor 5.9).  Again the values are those held within the work file.

5.6.2

Tables

Selecting a table from the ‘Work File Editor’ list box brings up the table editor screen (see Table Editor).  Again the values are those held within the work file.

5.6.3

Maps

Selecting a map from the ‘Work File Editor’ list box brings up the map editor screen (see Map Editor).  Again the values are those held within the work file.

5.6.4

Notes

Selecting notes from the ‘Work File Editor’ list box brings up the note editor for the work map(see Note Editor).

5.7

Calibration File Options

Select calibration file options by pressing <F7> from the monitor screen.  This brings up a list box with the following options:

Write from calibration file to ECU

Read from ECU to calibration file

Compare ECU/calibration file

Compare ECU/calibration file check sums 

Compare calibration files 

Compare calibration file/work file

Delete Calibration file 

5.7.1

Write calibration file to ECU

Selecting this option from the ‘Calibration File Options’ list box will copy the calibration file to the ECU.  A list box appears containing all calibration files.  To cancel press <Escape>.  Select the calibration file to write to the ECU and press <Return>.  The percent box appears while copying (see write work file to ECU).  When the copy process has finished the box will disappear and a message box appears stating ‘Finished copying calibration file to ECU’.  Control then returns to the monitor screen.

5.7.2

Read calibration file from ECU

Selecting this option will read the data from the ECU and write it to a calibration file on the PC.  A box appears titled ‘ECU Configuration’ (see save work map).  Enter the file name and type of file and press return.  The percentage box appears while reading (see write work file to ECU).  Upon completion a message box appears stating ‘Saved ECU configuration to file(s)’.

5.7.3

Compare ECU/calibration file

This option allows the user to compare the ECU with a calibration file. A list box appears containing all calibration files.  To cancel press <Escape>.  Select the calibration file to compare to the ECU and press <Return>.  If GEMS encounters any differences a list box appears stating what they are (see ‘Compare ECU/work file’).

5.7.4

Compare ECU/calibration file check sums 

This option will read the check sum from the ECU and compare the value with the check sum value held in a calibration file. A list box appears containing all calibration files.  To cancel press <Escape>.  Select the calibration file to compare the check sum from and press <Return>.  If the values differ a message box appears stating the values in each.  If the values are the same a message box appears stating this.  Press <Escape> to return to the monitor screen.

5.7.5

Compare calibration files 

This option will compare two calibration files.  A list box appears containing all calibration files.  To cancel press <Escape>.  Select the first calibration file to compare and press <Return> then select the second calibration file to compare and press <Return>.  If GEMS encounters any differences a list box appears stating what they are (see ‘Compare ECU/work file’).

5.7.6

Compare calibration file/work file

This option is the same as ‘Compare work file/calibration file’.

5.7.7

Delete Calibration file 

This option allows the user to delete a calibration file.  A list box appears containing all calibration files.  To cancel press <Escape>.  Select the calibration file to delete and press <Return>.  The file is then deleted.

5.7.8

Import .HEX/.DO/Paste file

This option allows the user to import a .HEX or .DO file from another ECU/Engine configuration or any other source (old style GEMS software .DO files) and paste files from other ECU/Engine configurations.  

It is important to remember that .HEX and .DO files from other ECU/Engine configurations may not have the same format as the current configuration.  Hence what the user expects to see when viewing a .DO or .HEX file imported from another source may be totally different.

5.7.8.1
Import .DO file from other source

Selecting this option allows any file to be imported into the current ECU/Engine configuration area.  An input box appears requesting the file name and path of the file required.  Type this in and press <Return> to import the file.  If the file exists, another input box appears requesting the name to which to save the file.  The file name defaults to that being imported.  If the file being imported has a ‘.DO’ or ‘.HEX’ extension the same file type is assumed.  If the file has any other extension then the user can specify the entire file name.  Type in the required name and press <Return> or <Escape> to cancel.  If the file already exists a Yes/No box appears asking whether to overwrite the file or not.  To overwrite the existing file type ‘y’ and press <Return>.  Entering ‘n’ and <Return> or <Escape> takes control back to the file name entry box where another file name can be entered.

5.7.8.2
Import .DO/.HEX file from other ECU/Engine system

Selecting this option allows any .DO or .HEX file from another installed GEMS system to be imported into the current ECU/Engine system area.  A list box appears showing all other installed systems.  Select the system from which to import the file and press <Return> or press <Escape> to cancel.  Another list box appears showing the available .DO and .HEX files.  Select the file to import and press <Return> or press <Escape> to cancel.  An input box appears requesting the name to which to save the file.  The file name defaults to that being imported.  Type in the required name and press <Return> or press <Escape> to cancel.  If the file already exists a Yes/No box appears asking whether to overwrite the file or not.  To overwrite the existing file type ‘y’ and press <Return>.  Entering ‘n’ and <Return> or <Escape> takes control back to the file name entry box where another file name can be entered.

5.7.8.3
Import paste file from other ECU/Engine system

Selecting this option allows the last selection copied in either the map or table editor from any other installed ECU/Engine system to be copied into the current ECU/Engine system.  A list box appears showing all other installed systems.  Select the system from which to import the paste file and press <Return>.  The paste file from the selected system is then copied into the current system area.

For example, to import a map or table from another ECU configuration follow these steps:

Run GEMS selecting the ECU/Engine configuration with the map/table to import.

Copy the required area of the map/table to import.

Quit GEMS and run GEMS again for the ECU/Engine configuration to which to import.

Import the paste file from the previously run ECU configuration.

Paste the map/table where required.

This will result in an identical map being pasted into the new map/table.  Note that even if the maps are of a different size they can still be pasted in.

5.8

Calibration File Editor

Press the <F8> key to enter the calibration file editor.  A list box appears containing all calibration files.  To cancel press <Escape>.  Select the calibration file to edit and press <Return>.  A list box appears containing options, all tables, all maps and notes.  Press <Escape> to cancel.  Move the highlight to the required entry and press <Return>.

5.8.1

Options

Selecting ‘options’ from the ‘Calibration File Editor’ list box brings up the options screen (see ECU options).  The values for each option are those held within the selected calibration file.

5.8.2

Tables

Selecting a table from the ‘Calibration File Editor’ list box brings up the table editor screen (see Table Editor).  Again the values are those held within the calibration file.

5.8.3

Maps

Selecting a map from the ‘Calibration File Editor’ list box brings up the map editor screen (see Map Editor).  Again the values are those held within the calibration file.

5.8.4

Notes

Selecting notes from the ‘Calibration File Editor’ list box brings up the note editor for the calibration file map (see Note Editor).

5.9

Option Editor

Options appear in a similar format to the monitor screen.   The option name appears on the left of its’ value and the units on the right.  Initially, the top left option is highlighted for editing.  The highlight moves with the use of the cursor keys and page keys.  

To edit a value type in the new value required.  If the entered value falls outside of the option’s valid range it is replaced by its’ converted value and the PC speaker emits a warning tone. 

To increment or decrement the current selection use the <+>, <->, <Ctrl +> and <Ctrl ->. This will increment/decrement the value by the minimum resolution and increment/decrement the value by ten times the minimum resolution respectively.

If ECU warnings are on (see 5.2.8 ECU warnings on/off) and the engine is running changing a value will cause the message ‘The engine is running - change the option?’ to appear is a YN box. Select ‘y’ to carry out the change or ‘n’ to cancel the alteration.

CAUTION! Writing options to the ECU while the engine is running is potentially dangerous or damaging to the engine.
5.10

Table Editor

The table editor enables values held within a specific table to be viewed or altered by entering the values numerically or graphically.  Upon entering the table editor the Table Editor (Value) Screen is loaded.  

5.10.1

Table Editor (Value) Screen

The top left of the screen shows the name of the file being edited and to the right the table name.  Below this the table is displayed.  The table values are displayed above the axis values with a line separating the two.  Above and to the left of the table values the units are displayed.  Below the table axis and to the left appears the table axis title and to the right the table axis units.  

If the current file is the ECU / Work file and the ECU is connected to the PC the current ECU site is displayed by an arrow pointing up towards the table from the related position on the x-axis.

The highlight appears over the first entry in the table.  To move the highlight use the cursor left and right keys and the <Home> and <End> keys to scroll left and right respectively.  To edit a value type in the value required and press <Return>.  GEMS converts the value to the nearest valid value within the table’s resolution.  If the entered value falls outside of the table’s valid range it is replaced by its’ converted value and the PC speaker emits a warning tone.  The values are coloured according to the status of the table site; red representing an unaltered value, yellow a manually altered value, green a calibrated value, cyan (light blue) a calculated value and magenta a pasted value.

To increment or decrement the current selection use the <+>, <->, <Ctrl +> and <Ctrl ->. This will increment/decrement the value by the minimum resolution and increment/decrement the value by ten times the minimum resolution respectively.

To select an area of the table press and hold the <Shift> key and use the cursor left, cursor right, <Home> and <End> keys.  This area can then be manipulated by use of the function keys (see below).

To copy the current value to a site on either side press and hold the <Alt> key and use the cursor left or right keys.

To return to the work file editor list or calibration file editor list press the <Escape> key.

All area functions are accessed by the function keys.

5.10.1.1
Block Functions

Press <F2> from the table editor (value) screen for access to the block functions.  These allow blocks to be copied and pasted and the entire table to be selected.  

Selecting ‘Copy’ copies the currently highlighted area into the paste file.  No further action is required for copy.

Selecting ‘Paste’ allows the contents of the paste file to be written into the table.  A flashing message appears above the table stating ‘Set the first paste point’.  Move the cursor to where you wish to start pasting the paste file and press <Return> or press <Escape> to cancel.  The cursor will now move to the position in the table where the last point of the paste file would be and the selected point is highlighted in magenta.  The flashing message changes to ‘Set the second paste point’.  Press <Return> to paste the data into the table in the same dimensions as the previous ‘Copy’ command.  Alternatively, move the cursor to the required position and press <Return>.  GEMS will automatically scale the data in the paste file to fit in the area selected.  Pressing <Escape> will enable the resetting of the first paste point.

Selecting ‘Select all’ highlights all positions in the table and sets the cursor to the last position.

5.10.1.2
Edit Functions

Press <F3> from the table editor (value) screen for access to the edit functions.  These allow values within highlighted areas to be changed.

Selecting ‘Calculate’ causes GEMS to calculate all values between the two highlighted end points such that the change in value between successive points is the same. In other words, a smooth line is created across the points.

Selecting ‘Decrement’ brings up an input box requesting the amount to decrement by.  Type in the value by which you wish to decrement the highlighted values and press <Return> or press <Escape> to cancel.

Selecting ‘Increment’ has the reverse effect of ‘Decrement’.

Selecting ‘Percent change’ brings up an input box requesting the percentage of the current values the new values should be.  For example, to double the current values type ‘200’ in the box or to halve the values type ‘50’.

Selecting ‘Set values’ brings up an input box requesting the new value for all points in the highlighted area.  Type in the value required and press <Return> or <Escape> to cancel.

5.10.1.3

Colour Functions

Press <F4> from the table editor (value) screen for access to the colour functions.  These allow the colour of highlighted values to be set.  Select the type of colour required and press the <Return> key or press <Escape> to cancel.  The colours are used by GEMS to reflect the last change made to a point in a table.  These colours are cyan for calculated, green for calibrated, yellow for changed, magenta for pasted and the default red for unchanged.

5.10.1.4

Graphical View

Press <F5> from the table editor (value) screen to view or edit the table graphically. This changes the screen to the Table Editor (Graphics) Screen. 

5.10.1.5

Print Table

Press <F6> to print the table.

5.10.2

Table Editor (Graphics) Screen

To enter the table editor (graphics) screen press the <F5> key from the table editor (value) screen.  The table is drawn with the minimum and maximum allowable values displayed on the y-axis and the table sites and values along the x-axis.  Each site also has a dashed line extending from the base of the table to the top.  The table values are drawn as a series of connected lines coloured according to their edited status (red, yellow or green).  

If the current file is the ECU/Work file and the ECU is connected to the PC the current site is displayed as a yellow circle somewhere along the site connector lines and will move as the table-related parameter changes.

The cursor, a white circle, appears over the current site.  To move between sites use the cursor left and right keys.  To edit a site use the <+>, <->, <Ctrl +> and <Ctrl -> keys to increase/decrease the site value by the minimum resolution and ten times the minimum resolution respectively.

To return to the Table Editor (Value) Screen press the <Escape> key.

5.11

Map Editor

The map editor enables values held within a specific map to be viewed or altered by entering the values numerically or graphically.  Upon entering the map editor the Map Editor (Value) Screen is loaded.  

5.11.1
Map Editor (Value) Screen

The top left of the screen shows the name of the file being edited and on the right the map name.  Below this the map is displayed.  The map values are displayed above the x-axis and to the right of the y-axis with a line separating them.  Above and to the right of the map values the units are displayed.  Below and to the left of the x-axis values appears the x-axis title and on the right the x-axis units.  Above the y-axis values appears the y-axis title and units.

If the current file is the ECU / Work file and the ECU is connected, the current ECU site is also highlighted. A flashing cursor appears over the nearest map site with a marker on the left and bottom showing where the X and Y ECU sites are in relation to the nearest site, and a target appears at the bottom.

The Y axis marker will point in the direction of the ECU site, either up or down if it is above or below the site value respectively or towards the map if on the site value. The marker is coloured according to its’ distance from the site; green, orange, red and black indicate the nearest to furthest values respectively.

The X axis marker points towards the map and moves across the screen again changing colour according to distance from the site. The current ECU map site is coloured according to the ‘furthest colour’ of the X and Y axis marker colours.

The target appears in the bottom left of the screen. A white cursor moves around the site indicating the position of the ECU site relative to the nearest map site.

A highlight appears over the current entry in the map.  To move the highlight use the cursor keys and the <Home>, <End>, <Page up> and <Page down> keys to scroll left, right, up and down respectively.  

To edit a value type in the required value and press <Return>.  GEMS converts the value to the nearest valid value within the map’s resolution.  If the entered value falls outside of the map’s valid range it is replaced by its’ converted value and the PC speaker emits a warning tone.  

The values are coloured according to the status of the map site; red representing an unaltered value, yellow a manually altered value, green a calibrated value and cyan a value altered by a block function or, if a fuel map, a  value that has been optimised.

To increase/decrease the value by the minimum resolution press the <+> and <-> keys respectively. The site value is increased or decreased by ten times the resolution by pressing and holding the <Shift> key and pressing the <+> or <-> keys.

To copy the current value to a site either above, below or to the left or right, press and hold the <Alt> key and the appropriate cursor key. To return to the work file editor list or calibration file editor list press the <Escape> key.

All area functions are accessed by the function keys.

5.11.1.1
Block Functions

Press <F2> from the map editor (value) screen for access to the block functions.  These allow blocks to be copied and pasted and the entire map to be selected.  

Selecting ‘Copy’ copies the currently highlighted area into the paste file.  No further action is required for copy.

Selecting ‘Paste’ allows the contents of the paste file to be written into the map.  A flashing message appears above the map stating ‘Set the first paste point’.  Move the cursor to where you wish to start pasting the paste file and press <Return> or press <Escape> to cancel.  The cursor will now move to the position in the map where the last point of the paste file would be and the selected point is highlighted in magenta.  The flashing message changes to ‘Set the second paste point’.  Press <Return> to paste the data into the map in the same dimensions as the previous ‘Copy’ command.  Alternatively, move the cursor to the required position and press <Return>.  GEMS will automatically scale the data in the paste file to fit in the area selected.  Pressing <Escape> will enable the resetting of the first paste point.

Selecting ‘Select all’ highlights all positions in the table and sets the cursor to the last position.

5.11.1.2
Edit Functions

Press <F3> from the map editor (value) screen for access to the edit functions.  These allow values within highlighted areas to be changed.

Selecting ‘Calculate’ causes GEMS to calculate all values between the two selected end points of the map and the two points which form the extents of a rectangle, such that the change in value between successive points along a horizontal or vertical line through the box is constant.  In other words, a smooth surface is created across the points.  Note that this surface will usually be curved.

Selecting ‘Decrement’ brings up an input box requesting the amount to decrement by.  Type in the value by which you wish to decrement the highlighted values and press <Return> or press <Escape> to cancel.

Selecting ‘Increment’ has the reverse effect of ‘Decrement’.

Selecting ‘Percent change’ brings up an input box requesting the percentage of the current values the new values should be.  For example, to double the current values type ‘200’ in the box or to halve the values type ‘50’.

Selecting ‘Set values’ brings up an input box requesting the new value for all points in the highlighted area.  Type in the value required and press <Return> or <Escape> to cancel.

5.11.1.3
Colour Functions

Press <F4> from the map editor (value) screen for access to the colour functions.  These allow the colour of highlighted values to be set.  Select the type of colour required and press the <Return> key or press <Escape> to cancel.  The colours are used by GEMS to reflect the last change made to a point in a table.  These colours are cyan for calculated, green for calibrated, yellow for changed, magenta for pasted and the default red for unchanged.

5.11.1.4

Graphical View

Press <F5> from the map editor (value) screen to view or edit the map graphically. This changes the screen to the Map Editor (Graphics) Screen. 

5.11.1.5

Print Map

Press <F6> from the map editor (value) screen to print the map.

5.11.1.6

Optimise Fuel Map

If the map is a fuel map it can be optimised to increase the fuelling resolution at lower load sites by pressing the <F7> key if the compression feature is available for the ECU.  This function changes nearly all fuel map values as well as two options.  The first option is MSPB which is the fuel scaling factor.  The second option is LD0MPC which is used solely for map optimisation.  The function finds a plane that fits the map most accurately and scales the values within the map according to that plane.  It then sets the two options according to the plane’s gradient and load/speed intercept.  Incorrect use of this function is potentially dangerous or damaging to the engine.
It is very important that the fuel map and related options remain solely in a calibration file or are loaded into the ECU together while the engine is stopped.  Loading a fuel map with incorrect related options generally results in over-fuelling or occasionally under-fuelling.  Ideally, save the map to be optimised to a calibration file, optimise the fuel map, save the map to a calibration file again and write the final calibration file to the ECU.

5.11.2
Map Editor (Graphics) Screen

To enter the map editor (graphics) screen press the <F6> key from the map editor (value) screen.  A 3-dimensional representation of the map appears on the screen in edit mode. If the current file is the ECU / Work file the current ECU site is denoted on the map as a yellow circle which moves as the ECU values change.

5.11.2.1
Map Screen (Edit Mode)

Edit mode displays the map values which are alterable with their status shown by colour.  At the top of the screen the current site values are displayed.  On the left is the actual site value, in the middle the x-axis site value (for example, engine speed) and on the right the y-axis site value (for example, load).  Help appears at the bottom of the screen showing available options.  The axes are drawn and labelled in blue and rise at the corners to the map values there.  All sites are drawn in their status colour; red, yellow, green, cyan and magenta.

The cursor is drawn as a white circle around the current map point.  To move the cursor use the left, right, up and down cursor keys.  To increase or decrease the value of a site by the minimum resolution use the <+> and <-> keys respectively.  The site value is increased or decreased by ten times the minimum resolution by holding the <Shift> key and pressing <+> and <->.

To rotate the base of the map press and hold the <Ctrl> key and press the left or right cursor keys.  The map appears to be ‘pushed’ away at the left or right extent respectively making the map rotate.  Similarly the map is tilted backwards or forwards by holding the <Ctrl> key and pressing the up or down cursor keys.  Note that if the map is rotated by 180 degrees the reverse effect will be apparently be observed.  However, the map is still being ‘pushed’ in the same direction.  This will also be apparent when moving the cursor and the map has been rotated.  GEMS automatically scales the map to fit within the screen and is always fully visible.

To change to the view mode press the <F10> key.  To return to the map editor (values) screen press the <Escape> button.

5.11.2.2
Map Screen (View Mode)

The view mode is very similar to the edit mode except that it cannot be altered and the display is slightly different.  There is no current site or cursor for the map, as it is viewable only.  The map rotates in the same manner as in edit mode.  

The displayed site colours do not represent the status but are instead coloured according to whether the top or underside of the map is visible from that location.  Any sites that are ‘behind’ sites ‘closer’ to the eye are not drawn.  This makes the surface of the map much more apparent and rotation of the map gives a clear indication of its’ surface.

To change to the edit mode press the <F10> key.  To return to the map editor (values) screen press the <Escape> button.

5.12

Note Editor

The note editor allows notes to be viewed, added and edited in calibration files.  Upon entering the note editor any notes within the calibration file are displayed.  To move the cursor use the cursor keys.  To move to the beginning or end of a line press the <Home> and <End> keys.  To page up and down use the <Page up> and <Page down> keys.  To delete the character prior to the cursor press the backspace key.  To enter notes into the file, type the required text.  Note that the note editor always overwrites existing text and cannot be inserted.  To return to the calibration file options or work file options press <Escape>.  A box will appear asking whether or not to save the notes.  Control then returns to the calibration file or work file options.  Note, newly created or collected files have no notes.

5.13

Logging Options

Select logging options by pressing <F9> from the monitor screen.  This brings up a list box with the following options:

Show log parameters

Show current parameters

Panic logging (F9)

Replay log file

Delete log file

5.13.1
Show log parameters

Selecting this option changes the monitor screen to show only parameters that have their log flag set to yes (see parameter set-up) and commences logging.  

An entry box appears requesting the log file name.  Enter the name of the file to which to save the log data.  To cancel press <Escape>.  If the file exists GEMS asks whether or not to overwrite it.  Selecting ‘Yes’ will overwrite the file; selecting ‘No’ will return control to the file name entry box.

All standard functions are still accessible but will cause logging to temporarily stop.  To finish logging press <F9> again.

When logging, GEMS discards the update rates set in the parameter set-up and employs an alternative method.  GEMS records the eight parameters with the fastest update rates every other read (fast parameters) with the remaining parameters (if any) being read one at a time between the fast parameter reads.  The reading is carried out as fast as possible.  This method of logging produces more data per second than any other.

5.13.2
Show current parameters

Selecting this option does not alter the monitor screen but again discards the update rates.  The above method is utilised with any displayed parameters that are not being logged also being read one at a time between the fast parameter reads.  To finish logging press <F9>.  

An entry box appears requesting the log file name.  Enter the name of the file to which to save the log data (see Show Log Parameters).

5.13.3
Panic logging (F9)

This option allows pre-emptive logging; up to 64K of log data is continuously stored in memory until the panic button (F9) is pressed at which point it is dumped to a log file.

An entry box appears requesting the file name to which to log.  Enter the file name as above (see Show Log Parameters).  After setting the file name control returns to the monitor screen.  Continue using GEMS as before and press <F9> to dump to log data.  All saved data is then written to the selected file and the panic buffer emptied.

5.13.4
Replay log file

Selecting this option allows the replay of a previously saved log file as though in monitor mode but allowing the data to be ‘played’, ‘rewound’, etc.

A list box appears containing all saved log files.  Select the log file to replay and press the <Return> key or <Escape> to cancel.  The screen will change to display only those parameters that had their log flags set when the recording was created.

To step forwards through the data one frame press the up cursor key.  To step backwards through the data one frame press the down cursor key.  To play the data from the current position forwards press the right cursor key.  To play the data from the current position backwards press the left cursor key.  To fast forward the data (which still displays it) press and hold the <Ctrl> key and press the right arrow key.  To rewind the data (and view it) press and hold the <Ctrl> key and press the left arrow key.  To stop any of the continuous playbacks (play, reverse play, fast forward and rewind) press any other button.  

Any exceeded limits appear in red and a warning message appears in the bottom left of the screen as in monitor mode.  To cancel reviewing of a log file press <Escape>.

5.13.5
Delete log file

To delete a file select this option.  A list box appears containing all saved log files.  Select the file to delete and press <Return>.  To cancel deletion press <Escape>.

5.14

Program Keys List

Press <F10> from the monitor screen to view the program keys list.  This displays all keys that allow programming of the ECU whilst in monitor mode.  The keystroke is written on the left with its’ action to the right.
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