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Introduction

The FPSPI Scheduler creates the evaluation plan for a variety of competition situations.  Each division is processed separately.  Each run produces two outputs:

· A text file listing the evaluators’ booklet assignments for each round (round 1A and round 1B of FPSPI booklet evaluation are considered to be rounds 1 and 2) , and

· A file that can be read by spreadsheet programs that shows the entire plan.

The program expects two input files, one that identifies teams and the affiliates to which they belong and one that identifies evaluators and the affiliates to which they belong. Both files can be created using either a spreadsheet program or a text editor.

In addition, the program has several controls that allow it to be used in a variety of situations.  The controls allow the user to specify:

· Number of rounds;

· Total number of evaluations of a booklet or scenario across all rounds;

· How the number of evaluators and evaluations per evaluator are specified.

Execution time for the FPSPIScheduler is generally around 1 second.

A screenshot of the application in graphical user interface mode is shown in Figure 1
NOTE: This manual refers to the item being evaluated as a booklet.  It could also refer to a scenario submission, but booklet is used for simplicity.
New to Version 3.0
The following changes have been made for Version 3.0:

· Processing for special groups (e.g. translated booklets);

· Automatic trimming of leading and trailing spaces in the input files; and
· Changes to defaults.

Processing for Special Groups

Version 3 supports the identification of special groups of teams that should not be assigned more than once to an evaluator.  The most obvious use of this is to avoid having an evaluator be assigned more than one translated booklet.  The implementation is sufficiently flexible to support multiple types of groups and enforce that multiple members of the same group are not assigned to the same evaluator.
Special groups are entered in the Teams file, as explained in Preparing the Inputs.

Automatic Trimming of Spaces

When entering values into the input files using a spreadsheet, it is easy to accidentally introduce one or more leading or trailing spaces.  This resulted in multiple incidents of surprising results because differences such as “Al” vs. “Al “ were causing unexpected results.  In Version 3, leading and trailing spaces are trimmed to avoid such problems.  Note that spaces within the name are not altered, so “South Dakota” still does not match “South   Dakota”.

Changes to Defaults

As of Internationals 2015, round 1 is no longer split into two sub-rounds providing three evaluations of each booklet.  Round 1 is now a single round with each booklet being evaluated twice.  The defaults for the scheduler have been changed to reflect this, but the capability to schedule multiple rounds remains intact in the Scheduler.
Figure 1 The FPSPIScheduler GUI After Performing a Run
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Assignment Rules

The FPSPI Scheduler adheres to the following rules when creating a schedule:

· An evaluator should not evaluate a booklet from a team from the evaluators’ affiliate;

· An evaluator should not evaluate the same booklet more than once;

· A booklet should not be paired in a group of booklets with the same booklet more than twice;

· A booklet should not be paired in a group  of booklets with any booklet from the same affiliate as the booklet more than twice;

· When the number of booklets to evaluated results in some evaluators having less booklets to evaluate, no evaluator should be short booklets in both rounds;
· When an evaluator is listed multiple times, the evaluator should be scheduled multiple times, but never evaluate the same booklet more than once; and
· (New to Version 3) An evaluator should not be assigned more than one booklet from a team in the same Group, regardless of the number of rounds.

Testing has shown that exceptions to these rules are needed in only very extreme circumstances.  For example, if 10 of 62 booklets are from the same affiliate and that affiliate has 5 evaluators, some rules cannot be followed.
When such exceptions need to be made, the software outputs warning statements to alert the operator.

(New in Version 3) Some situations make it impossible to resolve all of the rules when a large group is added.  When this occurs, the Scheduler will automatically increment the number of evaluators until a workable schedule can be created (so long as additional evaluators are available).  It is recommended to have more than the minimum number of evaluators in the Evaluators file when using Groups.

Supported Platforms

The software was written and tested on a Windows 7 system.  Since the software is written in Java, in theory it should run on any platform that Java supports.  A shell script has been provided to launch the software on Linux and Unix machines.  The shell script may also work in Mac OS X, but there are no guarantees.  It appears that special steps are needed to make a shell script executable by double-clicking in the Mac Finder.
Installation

The software, sample input and sample output files are contained in the file FPSPIScheduler.zip.  Unzip the file into the directory of your choice.

Windows Installation

If your system is already setup to run java applications, you are ready to go.  You can test this by double-clicking on the file FPSPIScheduler.bat.  It the application graphical user interface (GUI) appears, you are ready to go.  You can choose to make the optional customizations described below.
If the Application Does Not Run

If the application GUI does not appear it is because your system does not know where java is installed (or it is not installed).  Java is usually installed on Windows systems.
Use the Search function to look for “java.exe”.  The way to start the search varies among the versions of Windows.  Once the search has found java.exe. right click on the java.exe entry and select “Open File Location” or “Open Containing Folder” to open the folder that contains java.exe.  

Now that the location of java.exe is known, open the file PFPSIScheduler.bat for editing.  Put the location of java.exe before the word “java” on the second line.  For example, change

java -jar FPSPIScheduler.jar .\sampleData\Teams.csv .\sampleData\Evaluators.csv
to

C:\Windows\System32\java -jar FPSPIScheduler.jar .\sampleData\Teams.csv .\sampleData\Evaluators.csv
Save the file.

Linux/Unix Installation

Similarly to the Windows installation, your system is probably setup and ready to go. Double click on the FPSPIScheduler.sh icon or run it from the command line, the GUI should appear.

If the Application Does Not Run

If the application GUI does not appear it is because your system does not know where java is installed (or it is not installed).  Java is usually installed on Linux and Unix systems.

Use the find command to look for “java.exe”.  Use the command

find /usr –type f -name java -print  
The output will show the location of the file
Now that the location of java.exe is known, open the file PFPSIScheduler.sh for editing.  Put the location of java before the word “java” on the second line.  For example, change

java -jar FPSPIScheduler.jar ./sampleData/Teams.csv ./sampleData/Evaluators.csv
to

/usr/lib64/jvm/java-1.7.0-openjdk-1.7.0/fre/binjava -jar FPSPIScheduler.jar ./sampleData/Teams.csv ./sampleData/Evaluators.csv
Save the file.
Creating a Schedule

Creation of a schedule consists of three steps

· Preparing inputs;

· Running the application; and

· Using the outputs.

These steps should be repeated for each division (Junior, Middle, Senior, and Adult).

NOTE: If evaluators are not needed for a given division, the unused evaluators are reported in the message log.  These evaluators could be added to the Evaluators file for other divisions if desired.
Preparing the Inputs

The inputs for a run to create a schedule for a division consist of two files.  The first file lists the teams and their affiliates.  It is called the Teams file.  The second file lists the evaluators and their affiliates.  It is called the Evaluators file.  Both files have the same basic format and end with the same suffix, .csv.  The addition of Groups to Version 3 changes the format of the Teams file with optional entries that are not applicable to the Evaluators file.
Both file consist of one line per affiliate, with the teams or evaluators listed on the same line as the affiliate name. Commas separate each item, leading and trailing spaces will be removed.  A section of the sample Team file is shown below.  The Evaluator file looks very similar, the difference is that evaluator identifiers are used instead of team identifiers.
Al,S1,S2,S41,S42,S43,

Ar,S3,S4,S5,S49,S53,

Mi,S6,S7,S54,

RI,S8,S57,S52,
The first column is the affiliate name.  It does not need to be an abbreviation or follow any specific naming rules so long as the name does not contain a comma.  Just be sure that the name of a given affiliate matches between the Teams file and Evaluators files, otherwise evaluators could end up evaluating booklets from their own affiliate
The remaining columns list the teams (or evaluators) from the affiliate.  Like affiliate names, team and evaluator identifiers can be anything that does not contain a comma.

Groups are specified at the end of the Teams file.  To add groups, enter a line after all of the affiliate entries that contains only the word GROUPS. 

After the GROUPS line, enter one line per group being defined.  The lines are in comma separated format, just like the affiliate entries.  Instead of an affiliate name, the first word of the line is the name of the group.  The group name is followed by a comma and a comma-separated list of teams. Do not enter affiliate names, use the actual team names. 

All teams in the group should be listed on the line defining the group.  There may be multiple groups defined, however at this point in time the only identified need for a group is translated booklets.

The following is an example specification of groups, taken from the file Teams with Groups in the sample data. 

GROUPS

Translate,S46,S47,S48,S62,S39,S40

The names of all groups to which a team belongs is displayed in both the spreadsheet and the assignments file.  The assignments file provides an easy check of which evaluators have members of groups.

NOTE: The word Translate has no special meaning to the scheduler.  If using the full word becomes cumbersome, any other word or even just a letter would work.
NOTE: If an affiliate identifier is repeated in a file, the contents of the lines are combined.  The run log will show a warning when this occurs.
NOTE: Affiliates do not need to have both evaluators and teams.  The Teams and Evaluators files only need to contain affiliate lines as applicable.
NOTE: If an evaluator id is repeated, the evaluator is treated as an additional evaluator with the constraint that the multiple instances cannot evaluate the same booklet more than once.
HINT: Copy and paste affiliate names between the Teams and Evaluators files to ensure that affiliate names match.
HINT: If the number of evaluations per round is set to a specified maximum (see Set Run Controls in the next section), the FPSPIScheduler automatically determines the number of evaluators needed and which to use, there is no need to eliminate potential evaluators from the Evaluators file.
HINT: Long affiliate names could make the spreadsheet more difficult to read.
These files can be edited using a standard editor such as notepad, wordpad, notepad plus or with a spreadsheet application.  Most spreadsheet applications will read and write comma separated values (csv) format files, as shown in Figure 2.  Be sure to “Save as CSV”.
Figure 2 Teams File Editing using Microsoft Excel 2003

[image: image2.png]%] Microsoft Excel - Teams.csv

jew Insert Format Tools Data Window Help Type a question for help v_. 8 x
RN=A" e P s B9 8> -8 9 >0 ~|B ZU|ESEHS % 0 BB EEEH-DCA
A
[ ] B © D E F G H 1 J K L M N [ P Q R |
[l Is1 s2 s41 s42 43 m
2 [Ar 3 s4 S5 49 53
3 |Mi 6 s7 54
4RI s8 57 52
5 |FI s9 s10 s11 s12 S55
6 |Ct s13 S14 S56
7 Mo s15 s58 s51
8 |la s16 s17 63
9 |NC s18 s19 20
10/Ca s21 S22 s23 s24 s25
11wy 26 59
12| Wi s27 s28 s29
13 |wa 30 S31
14 |Ms 32 60
15 |Mn $33 s34 s35 S36 37 s38
16 |Ne 39 40
17[n s45 S61
18sC s46 47
19/SD S48 62
20|GB S50
21 | Aus s44
22
23
24
25
26
27
28
29
30
31 ~
32
3 -~
K« » ]\ Teams < il v

Ready





Running the Application

The FPSPIScheduler can be run in either command line mode or graphical user interface (GUI) mode.  These instructions emphasize GUI mode.  Command line operation is covered near the end of this document.

Start the Application

The easiest way to start the application is to double-click on the icon for FPSPIScheduler.bat (Windows) or FPSPIScheduler.sh (Unix/Linux).  Alternatively, the file can be invoked from the command line.  Either way, the FPSPIScheduler GUI should appear, as shown in Figure 3.
Set Run Controls

The top portion of the GUI controls how processing takes place.  The controls can be seen in the top portion of Figure 3.  All numerical fields can be adjusted using the up and down arrows or by typing an integer number directly into the field.

The Rounds control sets the number of rounds of evaluation.  This would typically be 2 (now 1 for 2015 and after) for booklet evaluation at the FPSPI competition and 1 for scenario evaluations. 

 The Total evaluations per booklet control sets the total number of times a booklet is evaluated across the number of rounds.  If the value is an odd number and there is an even number of rounds, some booklets will be evaluated more times in a given round than other booklets, but all booklets will end up being evaluated the specified number of times.
The number of Rounds times the Total evaluations per booklet gives the total number of evaluations that will take place.

The number of evaluators or evaluations per round per evaluator is set in a combination of controls in order to provide greater flexibility.

If the number of evaluators listed in the evaluators file is known to be the correct number, then the circle to the left of to fit number of evaluators should be selected.  The number of evaluations per evaluator (per round) will automatically be adjusted to match the number of evaluators to the number of total number of evaluations to perform.

If specifying the target number of evaluations per evaluator per round is more important, select the circle to the left of to maximum of and set the number in the field to the right of it.  In this mode, the number of evaluators that are needed is calculated.  This can result in evaluators not being used or additional evaluators being needed.  This status is shown in the output log as either a list of unassigned evaluators or a message that additional evaluators are needed.
Select Inputs

The Teams and Evaluators file must be specified.  To change the default values, either type into the associated text fields or use the file selector buttons to bring up file selectors.  The results of the file selection will appear in the associated text field.

NOTE: When typing into text fields, be certain to finish with the Enter key to cause the changes to be recognized.
Figure 4 shows the file selector GUI.  The file selection GUI will default to looking for files with the csv suffix.
Figure 3 Annotated GUI Layout
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Figure 4 File Selector GUI
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Specify Outputs

The application produces two output files per run, the Assignments file and the Spreadsheet file.  In order to reduce typing and eliminate mismatched pairs of output files, the file names are automatically generated from the output directory name and output prefix.  The generated names are in the form

OutputDirectory\prefixAssigments.txt and

OutputDirectory\prefixSpreadsheet.csv 

in Windows, or

OutputDirectory/prefixAssigments.txt and

OutputDirectory/prefixSpreadsheet.csv 

In Unix/Linux.

The Output Directory can be specified by either typing in the Output Directory text field or using the Output Directory file selector.  The Output Directory file selector will only allow directories to be selected, as shown in Figure 5.  The Output Directory text field will update with the results of the Output Directory file selector.

Figure 5 Output Directory File Selector
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The prefix can be specified by typing into the Output File Prefix field.  

NOTE: Be sure to finish typing with the Enter key to cause the text to be entered.
Each time the Output Directory or Output File Prefix is updated, the output filenames are generated and displayed in the GUI, as shown in Figure 6.  If either of the output files already exists, a pop-up warning will appear, as shown in Figure 7.  Click on the OK button to close the pop-up.  If the Output Directory or Prefix is not changed, the existing files will be overwritten.
Figure 6 GUI Displaying Names of Output Files
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Figure 7 File Overwrite Warning Pop-up
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Click the Run Button

Clicking the Run button will cause the scheduling to take place.  Messages produced during the run will appear in the Output Log, as shown in Figure 8.  Contents of the Output Log can be copied and pasted into other documents if a record of the messages is needed.  The output files are created at the specified location.
NOTE: In Windows, if one or both of the output files are open in another application, the run will fail and the Output Log will display a long list of Java error messages.
Figure 8 GUI with Run Messages in Output Log
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Output Log Message Contents

A normal run will have output messages similar to the following

Output for run of sampledata\Teams.csv and sampledata\Evaluators.csv

Assignment counts

Assigned 6 = 13

Assigned 5 = 3

Assigned 4 = 0

No unassigned teams

Unassigned Evaluators: 

34

33

7

26

18

25

35

30

28

32

8

9

31

15

16

17

20

21

22

5

6

The first line (which appears as two lines above) identifies the input files.

If any warnings are output, they appear in the following lines.  Situations that would cause warning messages are:

· Mutliple lines with the same affiliate in the Teams file;
· Multiple lines with the same affiliate in the Evaluators file;

· An evaluator id is listed more than once;

· An evaluator is assigned a booklet from the evaluator’s affiliate;

· A booklet must face the same booklet more than twice; and

· A booklet must face more than two booklets from the booklet’s affiliate.

The next four lines identify assignment counts, identifying how many evaluators are assigned various numbers of booklets.  The assignment counts depend upon how many teams are being evaluated.  There should not be evaluators who are assigned two less booklets than another evaluator, that means that the same evaluator is short a booklet in both round two rounds.  Evaluators who are assigned one less booklet are unavoidable for certain combinations of the number of teams and the number of evaluators.  The sum of the assignment counts is the number of evaluators being used.

The next section of lines is the output of the double-check of results.  There should never be unassigned teams.  There can be multiple unassigned evaluators.  These evaluators can be added to other Evaluators files or assigned to other tasks.

Run Again or Exit
The FPSPIScheduler can make multiple runs without leaving the application.  This allows for iterating over the same division or scheduling multiple divisions.  Undesirable results can be rerun by changing the input files or editing the selected input files.  The results of the FPSPIScheduler are not random, running again without changing anything will give the same results.

Clicking the Run button clears the message log then runs the scheduler again.

Clicking the Exit button causes the application to exit.  

NOTE: Outputs are automatically saved, there are no SAVE buttons.
Using the Outputs

The FPSPIScheduler produces two files, the Assignments file and the Spreadsheet file.  

The Assignments File

The assignments file lists the round 1A and round 1B assignments by evaluator.  It is suitable for printing and cutting into slips to be given to evaluators.

A portion of a sample Assignments file is shown below

Evaluator 0 id: 1 affiliate: Al

Round 1: S12 S6 S60 S23 S34 

Round 2: S13 S62(Translate ) S53 S27 S19 

Evaluator 1 id: 2 affiliate: Al

Round 1: S34 S55 S7 S30 S24 

Round 2: S14 S59 S4 S28 S40(Translate ) 

Evaluator 2 id: 13 affiliate: Fl

Round 1: S35 S1 S54 S31 S25 

Round 2: S26 S5 S29 S46(Translate ) S34
Affiliates of the team booklets are not listed in order to keep this file suitable for distribution to evaluators.
HINT: Entries in the Assignments file are separated by a blank line to facilitate cutting the file into slips.
The Spreadsheet File

The Spreadsheet file contains all of the scheduling information in a single file.  It is created in comma separated value format, it can be directly opened by most spreadsheet applications.  The screen shot in Figure 9 shows a portion of the spreadsheet content.

The first row shows team information in columns B and beyond.  The information is in the form:

BookletIndex – Team Identifier(Affiliate)

BookletIndex runs from 0 to (# of teams – 1)

Team Identifier is the Team Identifier from the Teams file

Affiliate is the Affiliate from the Teams file

The first column shows evaluator information in the form of

Evaluator Id-Affliate(BookletCountA BookletCountB)

Evaluator Id is the Evaluator Identifier from the Evaluators File
Affiliate is the Affiliate from the Evaluators File

BookletCountA is the number of booklets assigned to the evaluator in round 1A

BookletCountB is the number of booklets assigned to the evaluator in round 1B

The remainder of the cells identify when the booklet from the column is evaluated by the evaluator in the row.  Values are 1 or 2, for round 1A or round 1B, respectively.

Figure 9 Screen Shot of Spreadsheet File in Microsoft Excel 2003
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Special Situations

Real-life use is likely to encounter special situations that are impractical to accommodate in software.  The following discussions of special situations provide a deeper level of understanding of how the FPSPIScheduler works and how to adapt to special situations.

Reassigning Evaluators

Sometimes external information is available that adds nuances to the assignment of evaluators.  For example, if an experienced evaluator is short a booklet and a rookie evaluator has a full load, it may be desirable exchange assignments between evaluators.  

Both Evaluators from the Same Affiliate

Transfers of evaluators can easily be done if both evaluators are from the same affiliate.  

It is safe to manually reassign evaluators, editing the Assignments and Spreadsheet files.

It is also easy to modify the Evaluators file to force the reassignment.  Simply exchange the positions of the two evaluators in the list of evaluators for the affiliate.  Rerun to get the desired output.
Evaluators from Different Affiliates

Many transfers of evaluators between affiliates are not valid, they can result in an evaluator being assigned booklets from the evaluators affiliate.

Manual reassignment is possible with suitable care.

Modification of the Evaluators file may take multiple iterations to achieve the desired results.  Understanding of how the FPSPIScheduler works can be helpful.

The Evaluator file is sorted according to how many evaluators come from each affiliate, such that evaluators from the affiliate with the most evaluators are assigned first.  However, the ordering when a tie occurs is determined by the ordering in the Evaluators file.
If the evaluators to be swapped come from affiliates with the same number of evaluators, swap the order of the affiliates in the Evaluators file.

It may be very difficult to directly swap evaluators from affiliates with different numbers of evaluators, however reordering the affiliates may result in a new, more favorable plan.

Truly Independent Evaluators

Evaluators who are truly unaffiliated with any teams can be given an affiliate name that does not match any team affiliate names.

Evaluator Forced to Evaluate Booklet from Affiliate

If very rare circumstances result in an evaluator being assigned a booklet from the evaluator’s affiliate, it means that all permutations of assignments of evaluators to sets of evaluation booklets have been tried.  This situation may be resolved by reordering the Teams file, causing different teams to be assigned to evaluations sets.  If repeated attempts to reorder the Teams file does not work, add an evaluator from another affiliate to the Evaluators file.  If adding another evaluator is not an option, there may be no solution.
Swapping Assignment of Teams to Booklets

Additional concerns, such as the need to have booklets translated, can make the assignments of team booklets to an evaluator undesirable.  

Reassignment of teams can be done manually or automatically.

Manually reassignment essentially swaps columns of two teams.  It requires double-checking that scheduling rules have not been broken.  The easiest approach is to identify an affiliate with a single team and no evaluators.  Try to swap with that.  This halves the amount of manual checking that must take place.
Automatic reassignment may require multiple attempts, but doesn’t require much thinking.  Like the Evaluators file, the Teams file is sorted by the number of teams from each affiliate.  The order of affiliates in the Teams file determines the order when ties occur.  Because of this, reordering the assignment of teams can be accomplished by reordering the Teams file, particularly reordering entries for affiliates with the same number of teams as the affiliate to which the team to be swapped belongs.

Small Numbers of Teams

The scheduling rules do not apply well to small numbers of teams.  For example, only 30 teams results in a large number of problems meeting the rules for limited re-competitions.  The FPSPIScheduler resolves this by assigning more evaluators than the minimum number, resulting in all evaluators having 5 booklets in one or both of round 1A and round 1B.  Restricting the number of evaluators in the Evaluators file will force the scheduler to make exceptions to the rules and use less evaluators.   
Customizations

The values following “java” in the .bat file and .sh file set the default input files and control values.  They default to the sample Teams and Evaluators file provided in the gzip file.  If you wish to keep your input files in the samples directory, there is little reason to change these, the file browsers to select input files will start in that directory.  If you wish to keep your input files in another directory, changing these values to where you are keeping your input files will streamline file selection.
Command Line Operation

Command line execution of the FPSPIScheduler is available for those who prefer command line operation or in the unlikely occurrence that large numbers of runs are needed to be made.

The command line form is

java –jar TeamsFile EvaluatorsFile outputbasename rounds totalEvalsPerBooklet maximumEvaluationsPerEvaluator GUI
All of the parameters are optional, but are order dependent.  For example, in order to specify the number of rounds, the TeamsFile, EvaluatorsFile and outputbasename must be specified first.  If all parameters except GUI are specified, the program runs without the GUI.

TeamsFile is the path to the Teams File, absolute or relative

EvaluatorsFile is the path to the Evaluators File, absolute or relative

Outputbasename is the combination of output directory and prefix
Rounds is the number of rounds
totalEvalsPerBooklet is the total number of evaluations per booklet

maximumEvaluationsPerEvaluator is the maximum evaluations per round per evaluator if > 0, the value is computed from the number of evaluators if <= 0

GUI is a flag, if anything is provided as this parameter the GUI will appear.

The operator is responsible for providing the proper syntax for file specifications for the operating system in use.

When run from the command line, the message log appears in the terminal window or batch log file.

Contents of FPSPIScheduler.zip

The following files should be present when FPSPIScheduler.zip is expanded.

· sampleData – directory

· Evaluators.csv – sample Evaluators file
· Teams.csv – sample Teams file

· sampleOutput – directory

· sampleAssignments.txt

· sampleSpreadsheet.csv

· FPSPI Scheduler User Manual.doc – this document

· FPSPIScheduler.bat – file to execute in Windows

· FPSPIScheduler.jar – file containing compiled java to be run

· FPSPIScheduler.sh – file to execute in Unix/Linux
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