Formulator Overview 
Formulator operates in 3 basic modes: Standard, Formula and Hex. The standard mode is a typical scientific calculator, but with 5 programmable function keys. The formula mode is available to create, edit and save formulae and calculate results based on user input. The Hex mode is intended for programmer’s, computer engineers, digital design engineers etc. It allows input and display of numbers in hexadecimal, decimal, octal and binary modes, and performs addition, subtraction, multiplication, division and logical operations. It also has 5 programmable function keys. 

Formula definition prompts the user for a formula “Name:”, “Solve For:” and “Formula:”. The name is saved in the formula database and is displayed in the list of formulae in Formula Mode, along with the first few characters in the formula itself. The “Solve For:” field becomes a “Retained Value Variable”, meaning that its value is available to other formulae. Other variables used in the formula definition are temporary and may be set in the “Calculate” Form. Constants may be created and assigned values using the “Constants” menu, and used within formulae. 

Mode 
Formula Calculator 
• Menus 
• Mode 

• Allows user to traverse between Standard, Formula, and Hex modes 

• Constants 

• Allows user to create, view and modify constants and their values 

• About 

• Version information, company URL 

• Functions 
• Supports math functions cos, sin, tan, acos, asin, atan, log, ln (natural log), abs (absolute value), 

• Supports *, /, +, -, ^, % mathematical operators, and &, |, >>, << logical operators 
All formulae may be listed showing name and first few characters of algorithm, or value to be solved for and it’s current retained value.
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• Store and solve complex equations by entering a formulae containing numbers, variables, operations, and parantheses. Then enter values for the variables and compute a result: For example if you want to calculate your mileage, you could enter the following formula in the Create Formula form: 

• Name: Mileage 

• Solve For: MPG 

• Formula: “Miles / (Amount$/PricePerGal)”. 

• Then “Save” the formula and it will be added to your formula list. Select it from the formula list and press the ‘Calculate’ button. A form titled Mileage is presented with the variables Miles, Amount$ and PricePerGal to be filled in. Fill in the values by selecting each of the fields and entering a number using the keypad. Then press the ‘=’ button to calculate your mileage
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This form is particularly useful for engineering applications in which you want to mix the use of hex, integer and floating point values, as shown in the example below:

First, a bitmask is calculated by specifying the number of bits to use.  This value is saved in a Retained Value Variable, and shown on the next form.  When the ‘=’ button is pressed, the converted floating point value is shown scaled between the constant values for lowLim and upLim (0 to 100).
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Standard Calculator 

• Menus 

• Mode 

• Allows user to traverse between Standard, Formula, and Hex modes 

• Memory 

• Store current displayed value to M1 or M2 

• Recall to current display value stored in M1 or M2 

• Clear all retained values 

• Asgn FuncKey 

• Allows user to select one of 5 function keys to be assigned a formula. It then takes the user to the list of formula to select which one to assign. This operation may be cancelled by simply returning to the calculator without making a selection. 

• Functions 

• Standard mathematical operations: add subtract multiply and divide, plus log, natural log, sin, cos, tan and all inverse functions 

• Calculator supports up to 3 levels of nesting of expressions. The nest level is tracked in the upper left corner of the screen, adding a ‘(‘ every time and new expression is opened and removing one every time an expression is closed. Each time a new expression is opened, the value displayed after each operator key pressed reflects the value of the current expression. Once that expression is closed, the current display reverts to the value of the higher level expression. 

• Function Keys: For use in combination with the formula saver to define custom programmable keys: Any single variable function in the formula database may be assigned to a button on the calculator. 
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You can edit the algorithm by tapping in the algorithm field. This brings up the Palm keyboard form in which you can place the cursor to delete or insert characters whereever you need to. 

Values are displayed as you enter numbers, and recalculated as you enter operators (+, -, *, /) and are appended to the current algorithm until the ‘=’ key is pressed. This erases the current algorithm. 
Hex Calculator 

• Menus 

• Allows user to traverse between Standard, Formula and Hex modes. 

• Functions 

• Display numbers in one of four display modes: hex, octal, binary or decimal. 

• Add, subtract multiply or divide numbers in any of the display modes. 

• There is no precedence of operators in hex mode, ie, “ C200 + 4 * 80” will simply result in 200 Hex, the result of 4H * 80H. 

• The operator keys do not perform calculations 10 + 10 +… sum of these two numbers is not displayed unless the ‘=’ key is pressed. 

• Perform binary operations on numbers: AND OR NOT XOR NEG: 

• Bitwise AND, OR and XOR functions 

• NOT toggles each bit 

• NEG negates the displayed number 

• Upper display line is for upper word in binary mode. The upper display line is never used in any other mode. 
The following form illustrates the use of programmable function keys on the Hex mode calculator:
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Glossary 

Constant: Another type of variable for which the user supplies a value once, and then is used in all future calculations without prompting the user for input. The user may create constants through the “Constants->Create” menu, and may view and change the value through the “Constants->View” menu. Constants are only accessible in “Formula” mode. 
Formula: Combination of variable names, numbers, operators, parentheses which may be created by the user and stored with a “Solve For:” field (Retained Value Variable) and a “Name:” in the Formula database. 
Programmable Function Key: Key available on the Standard or Hex calculator to which a formula may be assigned. The assigned formula is intended to contain one and only one Temporary Variable (see glossary entry). The currently displayed value on the calculator is supplied as the value for the temporary variable. 
Variable: Variables include temporary and retained value variables as described below. Variables are case sensitive, must be fewer than 12 characters, must start with a letter, and may contain any letter or digit and the following characters “$&#@!~?_” 
Temporary Variable: Temporary variables are created when a formula is selected from the formula list, and the “Calculate” button is pressed. The formula is parsed, and any character string (which follows the rules of variable naming) encountered is added to a list of variables in the Calculate Form. The value may be set by the user. A blank field is interpreted as a 0. 
Retained Value Variable: Retained Value Variables are created using the name defined in the “Solve For:” field when a formula is created using the Create Formula Form. Names must follow the Variable Name rules. They have an initial value of zero. Their values are updated every time the formula is calculated, which may be through the Calculate Form, or through a programmed function key. 

