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TMR Navigator Design Document

I. Overview Diagram
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II. Class Diagram

1. Overview Class Diagram
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2. TMR Navigator Class Diagram
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	Name
	Description

	1
	IScaleHandler (From eWeigh)
	All user controls and forms that need to handle scale events such as weigh changed; scale error and initial scale have to implement this interface. 

	2
	TMRView
	If controls implements this interface, it will be called when Load, dispose, active inactive events happen.

	3
	TMRForm
	This is the main form in TMR Navigator application. It is used to display Ration and menu items

	4
	DisplayForm
	This form is used to display all of the controls in TMR Navigator. Except ration control

	5
	RationCtrl
	This control contains ration information and loading/unloading functions for specific ration. It also allow user setting the actual cows, drymater.

	6
	PenCtrl
	This control is used for displaying pen information such pen name, cows and cow fed. The cow fed field is used for setting the actual cow in pen.

	7
	DryMatterCtrl
	This control is used for displaying information of ingredient such as ingredient name, dry matter and dry matter fed. The dry matter fed is used for setting the actual dry matter.

	8
	InputNumberCtrl
	This control is used for entering the number by selecting increase/decrease button. This control is suitable for using finger touch directly to the pocket screen.

	9
	InputFloatCtrl
	This control is same as InputNumberCtrl. It is used for entering float number.

	10
	TheoreticalCalCtrl
	It is used for calibrating weigh from ISAC device by Theoretical method

	11
	VerifyPasswordCtrl
	When user would like to exit TMR Navigator, they have to enter the password. Currently, the password is hardcode as TMR.

	12
	FileSelectCtrl
	This is base control for retrieving/ access files. It provides the common layout screen.

	13
	DownloadRationCtrl
	It is used to display all rations on desktop and download the selected ration by clicking on Get Ration button. 

	14
	SendLoadingCtrl
	It is used to display all loading files on Pocket PC so that user can select and upload it to desktop.

	15
	SendUnloadingCtrl
	It is used to display all unloading files on Pocket PC so that user can select and upload it to desktop


3. eWeigh GUIs Class Diagram 
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	Name
	Description

	1
	IScaleHandler
	All user controls and forms that need to handle scale events such as weigh changed; scale error and initial scale have to implement this interface.

	2
	ScaleDisplayControl
	This control is used to display information of scale such as scale name, weigh, status, corrected voltage, material type…this control also provides Tare, Zero, Unit functions

	3
	MultiScaleControl
	This is container control. It contains one or more SingleScaleControls.

	4
	SingleScaleControl
	This control is used to show weigh value of the selected scale.

	5
	BTComPortControl
	This control is used to setup port such as port number, baud rate, data bits, parity and drop address. This control also provides some functions such as connect to selected port and search port. 

	6
	PDAWeighFrm
	This form is used with MultiScaleControl or ScaleConfigControl. Depend on the setting in preference screen, it will displays MultiScaleControl or ScaleConfigControl.

	7
	GUIs for Setting Screens
	It includes all of the Setting Screen such as ISAC Configuration, Cell Configuration, Scale Configuration...

	8
	GUIs for Tool Screens
	It includes all of the Screens in Tool such as Linear Calibration, TrimCal, Calibration Table, ISAC Monitor, System Status…


2.1 GUIs Class Diagram for Setting Screens
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	Name
	Description

	1
	ConfigForm
	This form is common form, is used to display the majority of BaseUserControl (this class inherits from UserControl).   

	2
	AnalogOutputs
	This control inherits from BaseUserControl, is used to display data of analog output such as Voltage, Current, Test, Calibrate.

	3
	ISACConfigControl
	This control inherits from BaseUserControl, is used to display data of ISAC such as name, serial number, sub version, temperature, address, … 

	4
	KeyPadControl
	This control inherits from BaseUserControl, is used to display data of Key pad.

	5
	LoadCellConfigControl
	This control inherits from BaseUserControl, is used to display data of Cell. It contains 2 tabs: Setting Tab and Assign Tab. The Setting tab holds the information of cell (capacity, mV/V, PGA Gain) and the Assign Tab holds the information of cell assignment.

	6
	ScaleConfigControl
	This control inherits from BaseUserControl, is used to display data of Scale, it’s also splits into 2 tabs: Definition Tab and Zero Tab, and gather information on 2 tabs are the data of Scale.

	7
	SetPointsControl
	This control inherits from BaseUserControl, is used to display data of Set points. It’s also splits into 2 tabs are the same: Output 1 and Output 2.

	8
	VoltageControl
	This control inherits from BaseUserControl, is used to display data of voltage such as weight at zero, weight at fullscale, some averaging values, e.g: samples, deactivation.

	9
	AnalogTestControl
	This control inherits from BaseUserControl, is used to execute testing function of ISAC device by given test mode. There are 4 test modes: normal, sweep, zero, fullscale.

	10
	AnalogCalibrateControl
	This control inherits from BaseUserControl, is used to display calibration of analog output.

	11
	ScaleDefinitionControl
	This control inherits from BaseUserControl, is put into Definiton Tab, is used to display a part data of Scale e.g: scale name, serial number, material,..

	12
	ZeroScaleConfigControl
	This control inherits from BaseUserControl, is put into Definiton Tab, is used to display a part data of Scale e.g: step, max, correction timer,…

	13
	LoadCellGridControl
	This control is used to display data of Cell configuration in the form as table includes: cell, capacity, mV/V, PGA Gain.

	14
	SetpointsOutputControl
	This control is put into Output 1 and Output 2 Tab of the SetPointsControl, is used to display data of the set points status. 

	15
	PreferenceControl
	This control is used to setup the startup screen, discover Bluetooth device, auto connect to last used device.

	16
	BaseUserControl
	This control inherits from UserControl class, it’s the common class for all other controls inherit. There are 2 virtual method will be overridden : Initialize() and UnInitialize().


2.2 GUIs Class Diagram for Tool Screens
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	Name
	Description

	1
	TrimCalControl
	This control is used to display TrimCal, Trim factors, load cell outputs. It also provides some functions such as start, no load, save and measure cal weight.

	2
	CellReadingForm
	This form use LoadCellControl to display cell data.

	3
	TrimCalForm
	This form use TrimCalControl to display TrimCal, Trim Factors…

	4
	LinearCalControl
	This control is used to display and perform linear calibration function.

	5
	CalibrationTablesControl
	This control inherits from BaseUserControl, is used to display Calibration in the form as table, includes 2 kind of table: Calibration Tables and Trim Factors table.

	6
	ISACMonitorControl
	This control inherits from BaseUserControl, is used to monitor the status of ISAC includes some informations e.g : measured excitation, measured supply, V reference, ..

	7
	SystemStatusControl
	This control inherits from BaseUserControl, is used to show the status of system, such as: Cell status and Value, Scale status and Value, ISAC status and Value. 

	8
	LoadCellControl
	This control is used to display data of assigned cells under raw, corrected or weigh.

	9
	ResetISACFrm
	This form is used to reset ISAC device.


4. Controller Class Diagram
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	Name
	Description

	1
	AppManager
	This class is the interface between GUI layer and control layer. This is a singleton class.

	2
	WeighAccessTimer
	This is a timer class. It continuously reading weigh value from ISAC device every 250 milliseconds.

	3
	ISACCmdProcess
	This class is used to handle business methods such as ReadWeighNet, ReadWeighGross, Tare, Zerro, Linear Calibration...

	4
	RationManager
	This class is used to calculate fed amount per ration, loading or unloading.


5. TMR Model Class Diagram
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	Name
	Description

	1
	LoadInfo
	This class contains load information and serialize/deserialize xml method.

	2
	UnloadInfo
	This class contains unload information and serialize/deserialize xml method.

	3
	RationConfig
	This class contains ration information and serialize/deserialize xml method.

	4
	IngredientConfig
	This class contains ingredient information.

	5
	PenConfig
	This class contains Pen information.


6. Command Class Diagram
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	Name
	Description

	1
	Command
	This is the base class. All commands have to implement this class.

	2
	ISACCommand
	ISACCommand inherits from Command class. 

	3
	StateMachineCommand
	StateMachineCommand inherits from Command class.

	4
	ScaleNameCmd
	This class is used to create a command send to ISAC device to read/write SCALE_NAME. Memory address is from 1 to 4.

	5
	ScaleSerialNumberCmd
	This class is used to create a command send to ISAC device to read SCALE_SERIAL_NUMBER. Memory address is from 5 to 8.

	6
	MaterialTypeCmd
	This class is used to create a command to send to ISAC device to read/write SCALE_MATERIAL_TYPE. Memory address is from 9 to 12

	7
	CellCapacityCmd
	This class is used to create a command to send to ISAC device to read/write CELL_CAPACITY. Memory address is from 13 to 16.

	8
	CellSensitivityCmd
	This class is used to create a command to send to ISAC device to read/write SENSITIVITY. Memory address is from 17 to 20.

	9
	CalLookupMVCmd
	This class is used to create a command to send to ISAC device to read/write CAL_LOOKUP_MV. Memory address is from 21 to 40

	10
	CalLookupWeight
	This class is used to create a command to send to ISAC device to read/write CAL_LOOKUP_WEIGHT. Memory address is from 41 to 60.

	11
	WeightGrossCmd
	This class is used to create a command to send to ISAC device to read/write SCALE_WEIGHT_GROSS. Memory address is from 61 to 64.

	12
	WeightNetCmd
	This class is used to create a command to send to ISAC device to read/write SCALE_WEIGHT_NET. Memory address is from 65 to 68.

	13
	MaxFullScaleDeltaCmd
	This class is used to create a command to send to ISAC device to read/write MAXIMUM_ALLOWABLE_FS_DELTA. Memory address is 70.

	14
	ScaleAvgCmd
	This class is used to create a command to send to ISAC device to read/write SCALE_AVERAGING. Memory address is from 71 to 74

	15
	AvgDeactivationCmd
	This class is used to create a command to send to ISAC device to read/write AVERAGING_DEACTIVATION. Memory address is from 75 to 78

	16
	PrimaryDecimalPosCmd
	This class is used to create a command to send to ISAC device to read/write DECIMAL_POINT_POSITION

_PRIMARY. Memory address is from 79 to 82

	17
	StabilityCmd
	This class is used to create a command to send to ISAC device to read/write CELL_STABILITY. Memory address is from 83 to 86

	18
	PrimaryUnitCmd
	This class is used to create a command to send to ISAC device to read/write PRIMARY_UNITS. Memory address is from 87 to 90

	19
	SecondUnitCmd
	This class is used to create a command to send to ISAC device to read/write SECONDARY_UNITS. Memory address is from 91 to 94

	20
	PrimToSecConversionCmd
	This class is used to create a command to send to ISAC device to read/write PRIM_TO_SEC_CONVERSION. Memory address is from 95 to 98

	21
	GraduationsCmd
	This class is used to create a command to send to ISAC device to read/write GRADUATIONS. Memory address is from 103 to 106

	22
	ScaleZeroSnapCmd
	This class is used to create a command to send to ISAC device to read/write SNAP_TO_ZERO. Memory address is from 107 to 110.

	23
	MaximumZeroDeltaCmd
	This class is used to create a command to send to ISAC device to read/write MAXIMUM_ALLOWABLE_ZERO_DELTA. Memory address is from 111.

	24
	SerialNumberCmd
	This class is used to create a command to send to ISAC device to read/write PCB_SERIAL_NUMBER. Memory address is from 112.

	25
	SoftwareVersionCmd
	This class is used to create a command to send to ISAC device to read/write SOFTWARE_VERSION. Memory address is from 113.

	26
	SoftwareSubVersionCmd
	This class is used to create a command to send to ISAC device to read/write SOFTWARE_SUB_VERSION. Memory address is from 114.

	27
	TemperatureCmd
	This class is used to create a command to send to ISAC device to read/write TEMPERATURE. Memory address is 116.

	28
	PGAGainCmd
	This class is used to create a command to send to ISAC device to read/write ATOD_GAIN. Memory address from 117 to 120

	29
	VDACZeroValueCmd
	This class is used to create a command to send to ISAC device to read/write VDAC_ZERO_DAC. Memory address is 121.

	30
	VDACZeroWeightCmd
	This class is used to create a command to send to ISAC device to read/write VDAC_ZERO_WEIGHT. Memory address is 122.

	31
	VDACFullscaleValueCmd
	This class is used to create a command to send to ISAC device to read/write VDAC_FS_DAC. Memory address is 123.

	32
	VDACFullscaleWeightCmd
	This class is used to create a command to send to ISAC device to read/write VDAC_FS_WEIGHT. Memory address is 124

	33
	IDACZeroValueCmd
	This class is used to create a command to send to ISAC device to read/write IDAC_ZERO_DAC. Memory address is 125.

	34
	IDACZeroWeightCmd
	This class is used to create a command to send to ISAC device to read/write IDAC_ZERO_WEIGHT. Memory address is 126.

	35
	IDACFullscaleValueCmd
	This class is used to create a command to send to ISAC device to read/write IDAC_FS_DAC. Memory address is 127.

	36
	IDACFullscaleWeightCmd
	This class is used to create a command to send to ISAC device to read/write IDAC_FS_WEIGHT. Memory address is 128.

	37
	AnalogFunctionCmd
	This class is used to create a command to send to ISAC device to read/write ANALOG_FUNCTION. Memory address is 129.

	38
	WeightStatusCmd
	This class is used to create a command to send to ISAC device to read/write STATUS_OF_WEIGHT. Memory address is from 148 to 151.

	39
	SystemStatusCmd
	This class is used to create a command to send to ISAC device to read/write STATUS_OF_SYSTEM. Memory address is 152.

	40
	SecondDecimalPosCmd
	This class is used to create a command to send to ISAC device to read/write DECIMAL_POINT_POSITION_SECONDARY. Memory address is from 154 to 157.

	41
	TraceToZeroStepCmd
	This class is used to create a command to send to ISAC device to read/write TRACK_TO_ZERO_STEP. Memory address is from 158 to 161.

	42
	RS485AddressCmd
	This class is used to create a command to send to ISAC device to read/write RS485_ADDRESS. Memory address is 162.

	43
	ADCorrectionTimerCmd
	This class is used to create a command to send to ISAC device to read/write AUTO_ZERO_CELL_OFFSET_TIMER_RELOAD. Memory address is 167.

	44
	VoltageReferenceCmd
	This class is used to create a command to send to ISAC device to read/write VOLTAGE_REFERENCE. Memory address is 168.

	45
	RawCellCmd
	This class is used to create a command to send to ISAC device to read/write MV_CELL_RAW. Memory address is from 169 to 172.

	46
	CellDriveVoltageCmd
	This class is used to create a command to send to ISAC device to read/write CELL_DRIVE_VOLTAGE. Memory address is 177.

	47
	ProcessEnableFlagCmd
	This class is used to create a command to send to ISAC device to read/write PROCESS_ENABLE_FLAGS. Memory address is 178.

	48
	CorrectedCellCmd
	This class is used to create a command to send to ISAC device to read/write CORRECTED_MV_CELL_VALUE. Memory address is from 195 to 198.

	49
	ScaleZeroCenterCmd
	This class is used to create a command to send to ISAC device to read/write GOT_ZERO. Memory address is from 199 to 202.

	50
	TraceToZeroMaxCmd
	This class is used to create a command to send to ISAC device to read/write TRACK_TO_ZERO. Memory address is from 203 to 206.

	51
	CellNoiseCmd
	This class is used to create a command to send to ISAC device to read/write NOISE_SCALE. Memory address is from 207 to 210.

	52
	ContentTareCmd
	This class is used to create a command to send to ISAC device to read/write ENTERED_SCALE_VALUE. Memory address is from 211 to 214.

	53
	SwitchCalWeightCmd
	This class is used to create a command to send to ISAC device to read/write SWITCH_CALIBRATION_WEIGHT. Memory address is 231.

	
	AnalogAveragingValueCmd
	This class is used to create a command to send to ISAC device to read/write ANALOG_AVERAGING_VALUE. Memory address is 232.

	53
	TrackToZeroTimeCmd
	This class is used to create a command to send to ISAC device to read/write TRACK_TO_ZERO_TIME. Memory address is from 233 to 236.

	55
	IsTheFirstCallCmd
	This class is used to create a command to send to ISAC device to read/write IS_THIS_THE_FIRST_CAL. Memory address is 238.

	56
	OptionCardCmd
	This class is used to create a command to send to ISAC device to read/write TYPE_OF_OPTION_CARD. Memory address is 240.

	57
	NormalizationValCmd
	This class is used to create a command to send to ISAC device to read/write NORMALIZATION_VALUE. Memory address is from 245 to 248.

	58
	CellAssignmentCmd
	This class is used to create a command to send to ISAC device to read/write CELLS_ASSIGNED_TO_SCALE. Memory address is from 249 to 252.

	59
	CellGrossWeightCmd
	This class is used to create a command to send to ISAC device to read/write CELL_WEIGHT_GROSS. Memory address is from 253 to 256.

	60
	ScaleOverloadCmd
	This class is used to create a command to send to ISAC device to read/write SCALE_OVERWEIGHT_ALLOWED. Memory address is 257.

	61
	CellOverloadCmd
	This class is used to create a command to send to ISAC device to read/write CELL_OVERWEIGHT_ALLOWED. Memory address is 258.

	62
	VinVoltageCmd
	This class is used to create a command to send to ISAC device to read/write VIN_VOLTAGE. Memory address is 259.

	63
	ExcitationMonitorCmd
	This class is used to create a command to send to ISAC device to read/write EXCITATION_MONITOR. Memory address is 260.

	64
	ScaleMvCmd
	This class is used to create a command to send to ISAC device to read/write ACTUAL_SCALE_MV_VALUE. Memory address is from 267 to 271.

	65
	CellErrorCmd
	This class is used to create a command to send to ISAC device to read/write CELL_ERROR. Memory address is from 275 to 278.

	66
	TareModeCmd
	This class is used to create a command to send to ISAC device to read/write TARE_MODE. Memory address is from 281 to 284.

	67
	ManualTareCmd
	This class is used to create a command to send to ISAC device to read/write MANUAL_TARE_VALUE. Memory address is from 285 to 288.

	68
	ISACNameCmd
	This class is used to create a command to send to ISAC device to read/write ISAC_NAME. Memory address is 304.

	69
	ScaleViewCmd
	This class is used to create a command to send to ISAC device to read/write VIEW_E_WEIGHT. Memory address is 305.

	70
	AutoTareCmd
	This class is used to create a command to send to ISAC device to read/write TARE_VALUE. Memory address is from 253 to 256.

	71
	StartStopSMCmd
	This class is used to create a command to send to ISAC device to start or stop present state machine. This class is mapped with START_STOP_ALGORITHM

	72
	AlgorithmErrorSMCmd
	This class is used to read error code in state machine. This class is mapped with ALGORITHM_ERROR

	73
	AlgorithmSMCmd
	This class is used to set state machine to none, multi linear calibration, tare, cal temp, cal 20m volt…

This class is mapped with WHICH_ALGORITHM

	74
	AlgorithmStateSMCmd
	This class is used to read/write state in/to state machine. This class is mapped with ALGORITHM_STATE

	75
	AlgorithmValueSMCmd
	This class is used to read/write value in/to state machine. This class is mapped with ALGORITHM_VALUE

	76
	ISACProtocol
	This class is used to convert ISAC command to byte array and vice versa.

	77
	CRC16
	This class is used to calculate the verify value of byte array.


7. Other Classes Diagram
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	Name
	Description

	1
	SyncPort
	This class is used to read/write data from/to COM port.

	2
	PortUtil
	This class is used to read port names and port number.

	3
	AnalogOutputs
	This class is used to save the analog outputs data such voltage at zero, weigh at zero…

	4
	ScaleConfig
	This class is used to save the scale data such as scale name, scale number, weigh, cell assigned for this scale, primary unit, secondary unit, unit conversion…

	5
	ISACConfig
	This class is used to save config data of ISAC such as Port, automatically discover ISAC device when eWeigh start up…

	6
	PortConfig
	This class is used to save information of port such as port number, baud rate, data bits, parity and stop bit.


III. Sequence Diagram
1. Init Application
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	Step
	Description

	1
	User double click on TMR Navigator icon

	1.1
	Create Ration Manager

	1.2
	Create Weigh Manager

	1.3
	Create Weigh Access Timer

	2
	Initialize TMR Navigator application

	2.1
	Load application settings such as: how long the weight stable. Percentage of  weight deviation

	2.2
	Return true if there is no error during loading. Otherwise, return false

	2.3
	If loading application settings is failed, load default settings

	2.4
	Load rations data from xml file

	2.5
	Return true if there is no error during loading ration status. Otherwise, return false.

	2.6
	If  loading ration failed, exit application

	2.7
	Initialize eWeigh information such as load ISAC configure, ISACCmdProcess and scales

	2.8
	Return true if there is no error during eWeight is initialized. Otherwise, return false.

	2.9
	If initialize is failed, display port settings so that user can change it.

	2.10
	Initialize procedures are finished


2. Loading Ingredient
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	Step
	Description

	1
	Start loading ingredients

	2
	Loading exit if there is no ration is selected

	3
	Calculate required loading ingredient amount based on the selected ration

	4
	Get the required loading ingredient amount

	5
	Create Ingredient instance so that it can hold the calculated ingredients amount

	6
	Add ingredient instance to loading info

	7
	Read loaded amount from SumIt device every 250 ms. Please review “Live update weight value” sequence diagram for more detail how to read eWeigh from device

	8
	Display the loaded amount on the ration screen

	9
	Update the loaded amount into ingredient info

	10
	- If loaded amount is stable in y ms and load type is automatically, move to next ingredient.
- If loaded amount is stable and enough, move to next ingredient in case load type is automatically. 

- If loaded amount is stable and enough, enable next ingredient function

	11
	Serialize loadinfo to file if loading is completed


3. Unloading Pens
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	Step
	Description

	1
	Start unloading functions

	2
	Unloading exit if there is no ration is selected or no pen is existed

	3
	Calculate required Fed Amount based on the selected ration and loading amount

	4
	Get the required unloading fed amount

	5
	Create Pen Info instance so that it can hold the calculated Fed amount

	6
	Add Pen Info instance to unloading info

	7
	Read unloaded fed amount from SumIt device every 250 ms. Please review “Live update weight value” sequence diagram for more detail how to read eWeigh from device

	8
	Display the unloaded Fed amount/pen on the ration screen

	9
	Update the unloaded fed amount into Pen info

	10
	- If unloaded amount is stable and enough, enable next Pen function so that it allows user continue unload fed amount for next pen

	11
	Serialize unloadinfo to file if unloading is completed


4. Live update weight value
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	Step
	Description

	1
	TMR Navigator main screen gets WeighAccessTimer from eWeighManager.

	2
	eWeighManager gets current WeighAccessTimer and return it to TMR Navigator screen. 

	3
	TMR Navigator main screen registers events from WeighAccessTimer.

	4
	When timer is ticked, it will read gross/net weight by invoke ISACCmdProcess.

	5
	ISACCmdProcess will read weight from ISAC device. For more information how ISACCmdProcess reads weight from ISAC device, Please review eWeigh Overview in section 5.

	6
	Return weight value to WeighAccessTimer.

	7
	Return weight value to eWeigh Manager.

	8
	Return weight value TMR Navigator main screen


5. eWeigh Command Process Overview
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	Step
	Description

	1
	User invokes ISACCmdProcess to perform reading/writing data to a specific address in ISAC device.

	2
	Depending on the business, ISACCmdProcess will determine which ISACCommand will be created. 

	3
	Invoke Marshal method to convert ISACCommand to byte array.

	4
	Invoke ISACProtocol to convert the data of ISACCommand to byte array. This byte array has format that follows convention in 3S ISAC-4 Communication Protocol. 

	5
	Invoke SyncPort to send byte array to ISAC device.

	6
	SyncPort wait for response from ISAC device. If timeout, SyncPort will throw an exception. Otherwise, return received response to ISACCmdProcess.

	7
	ISACCmdProcess will verify received response by invoke UnMarshal from ISACCommand to convert byte array to ISACCommand. If requested command is reading command, the response has to have the same command, address and drop address. If requested command is writing command, the response has to be ACK or NAK.

	8
	If verify failed, display exception.

	9
	Return result.


6. Read/Write ISAC Configuration Sequence Diagram

Refer to Overview sequence diagram 
	
	Description

	1
	User invokes ISACCmdProcess to perform reading/writing ISAC Configuration data from/to ISAC device.

	2
	Create SoftwareVersionCmd, SoftwareSubVersionCmd, SerialNumberCmd, TemperatureCmd, ISACNameCmd, RS485AddressCmd, OptionCardCmd, ScaleOverloadCmd, CellOverloadCmd and ADCorrectionTimerCmd. Then repeat step #3 to 7 to send every command to ISAC device and get data back. 

	3
	Invoke Marshal method to convert ISACCommand to byte array.

	4
	Invoke ISACProtocol to convert the data of ISACCommand to byte array. This byte array has format that follows convention in 3S ISAC-4 Communication Protocol. 

	5
	Invoke SyncPort to send byte array to ISAC device.

	6
	SyncPort wait for response from ISAC device. If timeout, SyncPort will throw an exception. Otherwise, return received response to ISACCmdProcess.

	7
	ISACCmdProcess will verify received response by invoke UnMarshal from ISACCommand to convert byte array to ISACCommand. If requested command is reading command, the response has to have the same command, address and drop address. If requested command is writing command, the response has to be ACK or NAK.

	8
	If verify failed, display exception.

	9
	Return result.


7. Read/Write Scale Configuration Sequence Diagram
Refer to Overview sequence diagram 

	
	Description

	1
	User invokes ISACCmdProcess to perform reading/writing Scale Configuration data from/to ISAC device.

	2
	Create ScaleNameCmd, ScaleSerialNumberCmd, MaterialTypeCmd, CellCapacityCmd, StabilityCmd, ScaleAvgCmd, AvgDeactivationCmd, ScaleZeroSnapCmd, ScaleZeroCenterCmd, TareModeCmd, TraceToZeroMaxCmd, TraceToZeroStepCmd, ScaleZeroCenterCmd and TraceToZeroTimeCmd. Then repeat step #3 to 7 to send every command to ISAC device and get data back. 

	3
	Invoke Marshal method to convert ISACCommand to byte array.

	4
	Invoke ISACProtocol to convert the data of ISACCommand to byte array. This byte array has format that follows convention in 3S ISAC-4 Communication Protocol. 

	5
	Invoke SyncPort to send byte array to ISAC device.

	6
	SyncPort wait for response from ISAC device. If timeout, SyncPort will throw an exception. Otherwise, return received response to ISACCmdProcess.

	7
	ISACCmdProcess will verify received response by invoke UnMarshal from ISACCommand to convert byte array to ISACCommand. If requested command is reading command, the response has to have the same command, address and drop address. If requested command is writing command, the response has to be ACK or NAK.

	8
	If verify failed, display exception.

	9
	Return result.


8. Read/Write Load Cell Configuration Sequence Diagram

Refer to Overview sequence diagram 

	
	Description

	1
	User invokes ISACCmdProcess to perform reading/writing Load Cell Configuration data from/to ISAC device.

	2
	Create CellCapacityCmd, CellSensitivityCmd, PGAGainCmd, CellNoiseCmd and CellAssignmentCmd. Then repeat step #3 to 7 to send every command to ISAC device and get data back. 

	3
	Invoke Marshal method to convert ISACCommand to byte array.

	4
	Invoke ISACProtocol to convert the data of ISACCommand to byte array. This byte array has format that follows convention in 3S ISAC-4 Communication Protocol. 

	5
	Invoke SyncPort to send byte array to ISAC device.

	6
	SyncPort wait for response from ISAC device. If timeout, SyncPort will throw an exception. Otherwise, return received response to ISACCmdProcess.

	7
	ISACCmdProcess will verify received response by invoke UnMarshal from ISACCommand to convert byte array to ISACCommand. If requested command is reading command, the response has to have the same command, address and drop address. If requested command is writing command, the response has to be ACK or NAK.

	8
	If verify failed, display exception.

	9
	Return result.


9. Read/Write Keypad Configuration Sequence Diagram

Refer to Overview sequence diagram 

	
	Description

	1
	User invokes ISACCmdProcess to perform reading/writing Keypad Configuration data from/to ISAC device.

	2
	Create SwitchCalWeightCmd, MaxFullScaleDeltaCmd, MaximumZeroDeltaCmd, IsTheFirstCallCmd and ProcessEnableFlagCmd. Then repeat step #3 to 7 to send every command to ISAC device and get data back. 

	3
	Invoke Marshal method to convert ISACCommand to byte array.

	4
	Invoke ISACProtocol to convert the data of ISACCommand to byte array. This byte array has format that follows convention in 3S ISAC-4 Communication Protocol. 

	5
	Invoke SyncPort to send byte array to ISAC device.

	6
	SyncPort wait for response from ISAC device. If timeout, SyncPort will throw an exception. Otherwise, return received response to ISACCmdProcess.

	7
	ISACCmdProcess will verify received response by invoke UnMarshal from ISACCommand to convert byte array to ISACCommand. If requested command is reading command, the response has to have the same command, address and drop address. If requested command is writing command, the response has to be ACK or NAK.

	8
	If verify failed, display exception.

	9
	Return result.


10. Read/Write Analog Outputs Configuration Sequence Diagram

Refer to Overview sequence diagram 

	
	Description

	1
	User invokes ISACCmdProcess to perform reading/writing Analog Outputs Configuration data from/to ISAC device.

	2
	Create VDACZeroValueCmd, VDACZeroWeightCmd, VDACFullscaleValueCmd, VDACFullscaleWeightCmd, AnalogAveragingValueCmd and AvgDeactivationCmd. Then repeat step #3 to 7 to send every command to ISAC device and get data back. 

	3
	Invoke Marshal method to convert ISACCommand to byte array.

	4
	Invoke ISACProtocol to convert the data of ISACCommand to byte array. This byte array has format that follows convention in 3S ISAC-4 Communication Protocol. 

	5
	Invoke SyncPort to send byte array to ISAC device.

	6
	SyncPort wait for response from ISAC device. If timeout, SyncPort will throw an exception. Otherwise, return received response to ISACCmdProcess.

	7
	ISACCmdProcess will verify received response by invoke UnMarshal from ISACCommand to convert byte array to ISACCommand. If requested command is reading command, the response has to have the same command, address and drop address. If requested command is writing command, the response has to be ACK or NAK.

	8
	If verify failed, display exception.

	9
	Return result.


11. Read/Write Display Format Configuration Sequence Diagram

Refer to Overview sequence diagram 

	
	Description

	1
	User invokes ISACCmdProcess to perform reading/writing Display format Configuration data from/to ISAC device.

	2
	Create WeightGrossCmd, PrimaryUnitCmd, SecondUnitCmd, PrimToSecConversionCmd, PrimaryDecimalPosCmd, ReadSecondDecialPos and GraduationsCmd. Then repeat step #3 to 7 to send every command to ISAC device and get data back. 

	3
	Invoke Marshal method to convert ISACCommand to byte array.

	4
	Invoke ISACProtocol to convert the data of ISACCommand to byte array. This byte array has format that follows convention in 3S ISAC-4 Communication Protocol. 

	5
	Invoke SyncPort to send byte array to ISAC device.

	6
	SyncPort wait for response from ISAC device. If timeout, SyncPort will throw an exception. Otherwise, return received response to ISACCmdProcess.

	7
	ISACCmdProcess will verify received response by invoke UnMarshal from ISACCommand to convert byte array to ISACCommand. If requested command is reading command, the response has to have the same command, address and drop address. If requested command is writing command, the response has to be ACK or NAK.

	8
	If verify failed, display exception.

	9
	Return result.


12. Read/Write Calibration Table Sequence Diagram

Refer to Overview sequence diagram 

	
	Description

	1
	User invokes ISACCmdProcess to perform reading/writing Calibration table from/to ISAC device.

	2
	Create CalLookupWeight, CalLookupMVCmd and NormalizationValCmd. Then repeat step #3 to 7 to send every command to ISAC device and get data back. 

	3
	Invoke Marshal method to convert ISACCommand to byte array.

	4
	Invoke ISACProtocol to convert the data of ISACCommand to byte array. This byte array has format that follows convention in 3S ISAC-4 Communication Protocol. 

	5
	Invoke SyncPort to send byte array to ISAC device.

	6
	SyncPort wait for response from ISAC device. If timeout, SyncPort will throw an exception. Otherwise, return received response to ISACCmdProcess.

	7
	ISACCmdProcess will verify received response by invoke UnMarshal from ISACCommand to convert byte array to ISACCommand. If requested command is reading command, the response has to have the same command, address and drop address. If requested command is writing command, the response has to be ACK or NAK.

	8
	If verify failed, display exception.

	9
	Return result.


13. Cell Reading Sequence Diagram

Refer to Overview sequence diagram 

	
	Description

	1
	User invokes ISACCmdProcess to perform reading cell information from/to ISAC device.

	2
	Create CorrectedCellCmd, RawCellCmd and CellGrossWeightCmd. Then repeat step #3 to 7 to send every command to ISAC device and get data back. 

	3
	Invoke Marshal method to convert ISACCommand to byte array.

	4
	Invoke ISACProtocol to convert the data of ISACCommand to byte array. This byte array has format that follows convention in 3S ISAC-4 Communication Protocol. 

	5
	Invoke SyncPort to send byte array to ISAC device.

	6
	SyncPort wait for response from ISAC device. If timeout, SyncPort will throw an exception. Otherwise, return received response to ISACCmdProcess.

	7
	ISACCmdProcess will verify received response by invoke UnMarshal from ISACCommand to convert byte array to ISACCommand. If requested command is reading command, the response has to have the same command, address and drop address. If requested command is writing command, the response has to be ACK or NAK.

	8
	If verify failed, display exception.

	9
	Return result.


14. ISAC Monitor Sequence Diagram

Refer to Overview sequence diagram 

	
	Description

	1
	User invokes ISACCmdProcess to perform reading ISAC monitor information from/to ISAC device.

	2
	Create ExcitationMonitorCmd, VinVoltageCmd, VoltageReferenceCmd, TemperatureCmd and CellDriveVoltageCmd. Then repeat step #3 to 7 to send every command to ISAC device and get data back. 

	3
	Invoke Marshal method to convert ISACCommand to byte array.

	4
	Invoke ISACProtocol to convert the data of ISACCommand to byte array. This byte array has format that follows convention in 3S ISAC-4 Communication Protocol. 

	5
	Invoke SyncPort to send byte array to ISAC device.

	6
	SyncPort wait for response from ISAC device. If timeout, SyncPort will throw an exception. Otherwise, return received response to ISACCmdProcess.

	7
	ISACCmdProcess will verify received response by invoke UnMarshal from ISACCommand to convert byte array to ISACCommand. If requested command is reading command, the response has to have the same command, address and drop address. If requested command is writing command, the response has to be ACK or NAK.

	8
	If verify failed, display exception.

	9
	Return result.


15. System Status Sequence Diagram

Refer to Overview sequence diagram 

	
	Description

	1
	User invokes ISACCmdProcess to perform reading System Status information from/to ISAC device.

	2
	Create CellErrorCmd, WeightStatusCmd and SystemStatusCmd. Then repeat step #3 to 7 to send every command to ISAC device and get data back. 

	3
	Invoke Marshal method to convert ISACCommand to byte array.

	4
	Invoke ISACProtocol to convert the data of ISACCommand to byte array. This byte array has format that follows convention in 3S ISAC-4 Communication Protocol. 

	5
	Invoke SyncPort to send byte array to ISAC device.

	6
	SyncPort wait for response from ISAC device. If timeout, SyncPort will throw an exception. Otherwise, return received response to ISACCmdProcess.

	7
	ISACCmdProcess will verify received response by invoke UnMarshal from ISACCommand to convert byte array to ISACCommand. If requested command is reading command, the response has to have the same command, address and drop address. If requested command is writing command, the response has to be ACK or NAK.

	8
	If verify failed, display exception.

	9
	Return result.


16. Linear Calibration Sequence Diagram
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	Name
	Description

	1
	Start linear calibration
	Invoke StartLinearCalibration method to set algorithm, algorithm state, algorithm value and start algorithm.

	2
	Set algorithm = 1
	Invoke this method to create an instance of AlgorithmSMCmd with algorithm = 1. And invoke AlgorithmSMCmd.Marshal to marshal command to byte array.

	3,4
	Invoke send method to send byte array to ISAC device
	Invoke SyncPort.Send to send byte array command to ISAC device and wait for response. If timeout, an exception will be throw. Otherwise, response will be returned to ISACCmdProcess.

	5
	Verify response
	If requested command is read, ISACCmdProcess will verify Command and Address (requested and response command have to have the same command and address).  If requested command is writing, ISACCmdProcess will verify the response is ACK or not.

	6
	Display exception
	GUIs will display exception on the status bar

	7
	Set algotithm state = 0
	Create an instance of AlgorithmStateSMCmd with state = 0 and invoke Marshal method to marshal data to byte array.

	8,9
	Invoke send method to send byte array to ISAC device
	Same as 3,4

	10
	Verify response
	Same as 5

	11
	Display exception
	Same as 6

	12
	Set algorithm value 1 = scale number – 1
	Create an instance of AlgorithmValueSMCmd with value = scale number – 1 and invoke Marshal method to marshal algorithm value to byte array.

	13,14
	Invoke send method to send byte array to ISAC device
	Same as 3,4

	15
	Verify response
	Same as 5

	16
	Display exception
	Same as 6

	17
	Set start stop algorithm = start
	Create an instance of StartStopSMCmd with start parameter and invoke Marshal method to marshal data to byte array.

	18,19
	Invoke send method to send byte array to ISAC device
	Same as 3,4

	20
	Verify response
	Same as 5

	21
	Wait start stop algorithm = 0
	Linear Calibration will continuously read start stop algorithm value until it get zero.

	22
	Create an instance of AlgorithmErrorSMCmd
	Create an instance of AlgorithmErrorSMCmd and invoke Marshal method to get byte array to send to ISAC device. ISAC device will return the error code to ISACCmdProcess. If there is any error happens, the error code will be different from 0x7f

	23,24
	Invoke send method to send byte array to ISAC device
	Same as 3,4

	25
	Verify response
	Same as 5

	26
	Display exception
	Same as 6

	27
	Set algotithm state = 2
	Create an instance of AlgorithmStateSMCmd with state = 2 and invoke Marshal method to marshal data to byte array.

	28,29
	Invoke send method to send byte array to ISAC device
	Same as 3,4

	30
	Verify response
	Same as 5

	31
	Display exception
	Same as 6

	32
	Start stop algorithm and get error code
	- Perform step 17 to 21 for Start stop algorithm.

- Perform step 22 to 26 for getting and handling error code.


17. TrimCal Sequence Diagram
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	Name
	Description

	1
	Start TrimCal
	Invoke StartTrimCal method to set the scale for performing TrimCal and set algorithm.

	2
	Set algorithm value 1 = scale number – 1
	Create an instance of AlgorithmValueSMCmd with value = scale number – 1 and invoke Marshal method to marshal algorithm value to byte array.AlgorithmSMCmd.Marshal to marshal command to byte array.

	3,4
	Invoke send method to send byte array to ISAC device
	Invoke SyncPort.Send to send byte array command to ISAC device and wait for response. If timeout, an exception will be throw. Otherwise, response will be returned to ISACCmdProcess.

	5
	Verify response
	If requested command is read, ISACCmdProcess will verify Command and Address (requested and response command have to have the same command and address).  If requested command is writing, ISACCmdProcess will verify the response is ACK or not.

	6
	Display exception
	GUIs will display exception on the status bar

	7
	Set algorithm = 12
	Create an instance of AlgorithmSMCmd with algorithm = 12 and invoke Marshal method to marshal data to byte array.

	8,9
	Invoke send method to send byte array to ISAC device.
	Same as Step 3,4

	10
	Verify response
	Same as Step 5

	11
	Display Exception
	Same as Step 6

	12
	Set algorithm state = 0
	Create an instance of AlgorithmStateSMCmd with state = 0. Invoke marshal method to convert algorithm state command to byte array.

	13,14
	Invoke send method to send byte array to ISAC device
	Same as step 3,4

	15
	Verify response
	Same as step 5

	16
	Display exception
	Same as step 6

	17
	Set start stop algorithm = start
	Create an instance of StartStopSMCmd with start parameter and invoke Marshal method to marshal data to byte array.

	18,19
	Invoke send method to send byte array to ISAC device
	Same as 3,4

	20
	Verify response
	Same as 5

	21
	Wait start stop algorithm = 0
	TrimCal will continuously read start stop algorithm value until it get zero.

	22
	Create an instance of AlgorithmErrorSMCmd
	Create an instance of AlgorithmErrorSMCmd and invoke Marshal method to get byte array to send to ISAC device. ISAC device will return the error code to ISACCmdProcess. If there is any error happens, the error code will be different from 0x7f

	23,24
	Invoke send method to send byte array to ISAC device
	Same as 3,4

	25
	Verify response
	Same as 5

	26
	Verify unstable cell
	If cell is unstable and the number of retries is less than 5, TrimCal will perform function again.

	27
	Display exception
	Same as step 6

	28
	Perform Trimcal Measurement at Position 1,2,3,4
	To measure each position, repeat from step 12 to step 27. Note: replace assignment algorithm state = 0 in step 12 as bellows:

Position 1: Algorithm State = 1

Position 2: Algorithm State = 2

Position 3: Algorithm State = 3

Position 4: Algorithm State = 4

	29
	Display TrimCal perform completed
	Inform Trimcal has been completed and display Trimcal table.


IV. Application Directories
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V. TMR Feeder Dll

This component is used to copy ration files from desktop to Pocket PC and move loading/unloading files from Pocket PC to desktop. Below are path settings:
<?xml version="1.0" encoding="utf-8" ?>

<configuration>

  
<appSettings>

    

<add key="RationFolder" value="c:\data\Ration\" />

    

<add key="LoadFolder" value="c:\data\loading\" />

    

<add key="UnloadFolder" value="c:\data\unloading\" />

  
</appSettings>

</configuration>
	
	Class Name - Method
	Description

	1
	FileTransfer
	This class contains methods such as copy/move files from Pocket PC to PC.

	2
	FileTransfer. ReadFileFromDevice
	This method is used to read file from Pocket PC and write the read file to PC

	3
	FileTransfer.WriteFileToDevice
	This method is used to read file from PC and write file to Pocket PC.

	4
	FileTransfer.FindFiles
	Get all files from specific path on Pocket PC

	5
	FileTransfer.MoveFiles
	Move all files from specific path on Pocket PC to PC

	6
	FileTransfer.Init
	Initialize connection between Pocket PC and PC

	7
	FileTransfer.Dispose
	Dispose and close connection between Pocket PC and PC


VI. Build Project

	
	Build Mode
	Description

	1
	Debugs
	This mode is used to build eWeigh in debug mode. 

	2
	Release
	This mode is used to build eWeigh in release mode. 

	4
	DesignTime
	This mode is used when design user interface and prevent errors when eWeigh does not communicate with ISAC design. 


VII. Development Environment and Libraries 
	
	Name
	Description

	1
	Windows Mobile 5.0 Pocket PC SDK.msi
	This SDK has to be installed before open source code in Visual Studio 2005. Download from Microsoft website.

	2
	Visual Studio 2005
	Tool for develop eWeigh

	3
	SerialNet
	This Tool is used to communicate with com port. SerialNet can be download from http://www.franson.com/ 

Note: License key has been added in eWeigh.


VIII. Project Description
	
	Name
	Description

	1
	TMRNavigator Project
	Main project

	2
	CustomControls
	This project contains all controls that is used in eWeigh such as Custom Combobox, Custom button, numeric input panel… 

	3
	TMRManagerCab
	This project is used to package TMR Navigator application and all the libraries that are used into cab file. This cab file will be called to install TMR Navigator to Windows Mobile 5.

	4
	CustomDll
	This project is used to handle events while installing eWeigh.

	5
	TMRInstall
	Make installation for TMR Navigator.

	6
	TMR Feeder Dll
	This component is used to transfer files between Pocket PC and PC.
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