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Introduction to Formatting Text for the Javelin This library provides formatted string output and scan methods based on the standard C sprintf and sscanf functions. With this class you can convert byte, int, short and char types into binary, octal or hexadecimal formatted strings. You can specify the minimum and maximum number of columns to display your values, and these values can be left or right justified, with or without padded zeros. Methods are included for the following C library functions: itoa, atoi, printf, sprintf, and sscanf.



Downloads, Parts, and Equipment for the Format Library This application note (AppNote012-Format.pdf), the Format library file (Format.java), the library’s javadoc file (Format.pdf), the test program (FormatTest.java), the demonstration program (FormatDemo.java) which will demonstrate all the methods available to you in the Format library class, and a formatting example (FormatExample.java) are all available to you for free download from the Application page from www.javelinstamp.com You can use the AppNote012-Format.exe, to install the files listed below. These files must be located in specific paths within the Javelin Stamp IDE directory. Although the path to this directory can be different, the default root path is: C:\Program Files\Parallax Inc\Javelin Stamp IDE The file list below is organized by directory, then by filename, please verify that your file list is organized in the same way. \doc\AppNote012-Format.pdf \doc\Format.pdf \lib\stamp\util\text\Format.java \Projects\examples\util\text\FormatTest.java \Projects\examples\util\text\FormatDemo.java \Projects\examples\util\text\FormatExample.java



The equipment used to test this example includes a Javelin Stamp, Javelin Stamp Demo Board, 7.5 V, 1000 mA DC power supply, serial cable, and PC with the Javelin Stamp IDE v2.01.



The Format Library and How it Works This Format library is similar in functionality and form to the original C libraries. Additional methods have been included for more functionality for the Javelin. There are four general types of methods available for you to use, formatted text (printing), formatted scanning (of strings), integer/string conversions (itoa/atoi) and helper methods.
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Formatted Text Prints a formatted string to the message window (stdout), or character buffer using format specifiers. A format specifier begins with a percentage sign, and ends with a particular character, which represents various data types within the Javelin. Here is a list of the available format specifiers: 1) 2) 3) 4) 5) 6) 7) 8)



%c %d %i %b %o %u %x %s



– character formatter for byte, char, short, and int – decimal (same as %i) formatter for byte, char, short, and int – integer formatter for byte, char, short, and int – byte formatter for byte, char, short, and int – octal formatter for byte, char, short, and int – unsigned formatter for byte, char, short, and int – hexadecimal formatter for byte, char, short, and int – string formatter for Strings



For more information on format specifiers and to view working examples, please see the Format Demo section at the end of this application note. These format specifiers have special field specifications that allow you to justify your data (left/right), add leading or trailing zeros, set a minimum/maximum fixed width and allow for signed integers. Below is a list of field specifiers along with a description of how to use them with the %i format specifier: %-0min.maxi 1) 2) 3) 4) 5)



‘-’ – for left justify (omit for right justification, default). ‘0’ – pad with zeros (omit to pad with spaces, default). min – You can specify the minimum field width (omitted by default). max – You can specify the maximum field width (if omitted, do not include field separator). ‘.’ – This is a field separator which separates the min and max field specifiers (omit if max not specified).



For more information on field specifiers and working examples please see Program Listing 1.2. Scanning Strings These methods allow you to scan a sprintf buffer and return the value for a specific format specifier. For more information on format specifiers please see previous section titled Formatted Text. Integer/String Conversions These methods are used to convert integers to strings and strings to integers. They will work on signed values and include the ability to convert integers and strings to binary, octal, decimal, or hexadecimal. These methods
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get called from within other internal private library methods. Since you may wish to use them directly without formatting, we have made them available for your use. Helper methods These methods are used within the library class, but since they can be so helpful we decided to keep them public. 1) isDigit – Will test if a character is a digit. 2) isSpace – Will test if character is a space (0x20), tab (\t) or newline (\n) 3) reverse – Will reverse the characters within a String. 4) strLen – Will get the length of null terminated string in a character array.



Testing the Format library Program Listing 1.1 is a short program that will demonstrate a few printf formatting examples. We begin by initializing the integer var to the value –34. int var = -34; Next we simply print a message to the Javelin’s terminal window. System.out.println("Testing printf"); Now we will print a message to the Javelin’s terminal window with an embedded variable. The message that you would like displayed is your 1st argument, your 2nd argument is the variable who contents you would like displayed where the format specifier (%d) is located. Format.printf("Print variables like %d, within a message.\n", var); The next command will print a message and an integer, but this time the integer will be printed within a 5 character field (denoted by the ‘5’ within %05d), since the integer is 1 character, that leaves you with 4 characters in the field. By default the integer will be placed on the right side of the field with spaces on the left, but in this example we will substitute zeros for the spaces (notice the ‘0’ within %05d). Format.printf("Pad fixed output with %05d zeroes.\n",4); The next command will print a message, and substitute the character ‘A’ for the %c format specifier. Format.printf("Place a single character %c, in the message.\n",'A'); The last command will print a message, and substitute the string ‘string’ for the %s format specifier.
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Format.printf("Place a %s in the message.\n","string"); Figure 1.1 is the output for the test program, Program Listing 1.1.



Figure 1.1 Integer segment of FormatTest.java



Program Listing 1.1 – The FormatTest /* Simple test program to demonstrate a few formatting examples. * * For more information see AppNote012 from Parallax Inc. * Version 1.0 Feb. 24th, 2003 (an012) */ import stamp.util.text.*; public class FormatTest{ public static void main() { int var = -36; System.out.println("Testing printf"); Format.printf("Place variables like %d, within a print message.\n",var); Format.printf("Pad fixed output with %05d zeroes.\n",4); Format.printf("Place a single character %c, in the message.\n",'A'); Format.printf("Place a %s in the message.\n","string"); } }



Formatting Example Program Listing 1.2 is a good example on formatting various data types using the printf method. It runs through all of the format specifiers, and formats them for left/right justification with a fixed width with and without padded zeros. It shows you how you can take an integer and using just the printf method not only format but also convert the integer to binary, octal, unsigned, and hexadecimal values. The code of this program is broken up into 12 sections; there is a blank line and a comment that precedes each section. Each section will have a brief explanation.
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Program Sections 1-9 of 12 Sections 1 through 9 all have similar characteristics, which are: • All the lines are fixed to a minimum field width of 15. • Each line contains a new line (\n) field and is bordered with a horizontal bar (|). • The 1st line of code uses the string specifier (%s) to print the title. • The 2nd line of code will display the value to the far right of the field width (default). • The 3rd line of code will display the value to the far left by using the negative sign (-) immediately after the % declaration. • The 4th line of code will display the value to the far right (default) and pad the left with zeros. • The 5th line of code will display the value to the far left and pad the right with zeros. Figure 1.2 is the output for the Integer segment; all other segments will be similar.



Figure 1.2 Integer segment of FormatExample.java
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Section 1: Integer formatting of a positive integer value This section prints a signed integer with the value of 32434 using the format specifier of an integer (%i). Section 2: Integer formatting of a negative integer value This section prints a signed integer with the value of –120 using the format specifier of an integer (%i). Section 3: Integer formatting of a short integer value (output will be signed) This section prints a short value of 45321 using the format specifier of an integer (%i). The output will be a negative number (-20215) since the format specifier (%i) is a signed integer. If you would like the output to be unsigned you may use the unsigned format specifier (%u). Section 4: Integer formatting of a character (will be converted to ASCII) This section prints a character using the format specifier of an integer (%i). The output will be an integer value that represents the particular character being printed. For a list of character values and their corresponding values refer to an ASCII chart. Notice the value 65 corresponds with the capital A, 66 with B, 67 with C, etc. Section 5: Character formatting of a character This section prints a character using the format specifier for a character (%c). Section 6: String formatting of a string This section prints a string using the format specifier for a string (%s). Section 7: Hexadecimal formatting of integer This section converts an integer to a hexadecimal number then prints it using the format specifier for a hexadecimal number (%x). Section 8: Unsigned formatting of short This section prints a short as an unsigned integer using the format specifier for an unsigned number (%u). Section 9: Octal formatting of short This section converts an integer to an octal number then prints it using the format specifier for an octal number (%o). Program Sections 10 and 11 of 12 The only difference between sections 10-11 and sections 1-9 is the fixed minimum field width. This width, which was set to 15 in the previous sections, has been extended to 25 to accommodate binary numbers. Section 10: Binary formatting of an integer This section converts an integer to a binary number then prints it using the format specifier for a binary number (%b).
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Section 11: Binary formatting of a short integer This section converts a short to a binary number then prints it using the format specifier for a binary number (%b). Program Section 12 Section 12: Integer field formatting This last section will display two columns; the 1st column will contain several numbers, and the other column will contain their formatted counterpart. The formatting here will display a sign (+/-), all be lined up and left justified. By default the Format class does not print the positive sign, but we have included code to show you how to do this if it suits your needs. Here is the output, shown in Figure 1.3, for this section of code.



Figure 1.3 Integer field formatting of FormatExample.java



There are two near identical loops, the code in the 2nd loop is exactly the same as the 1st except for the ‘0’ in the ‘%-09d’ format specifier on the 3rd line of code which pads the output with zeros. To print one line of output for this example will require three lines of code. The first line of code will take the signed integer and display it within a fixed minimum field width. The field width of ‘7’ was selected since the largest integer including the minus sign would be 6 digits; the 7th digit is a space.
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Format.printf("|%7d",i); The next line will display a space, the arrow, another space, and then the sign (+/-). The sign will be determined by checking if the value to be printed is negative (i 
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