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1 Introduction 

1.1 Overview 

PC
2
 is a dynamic, distributed real-time system designed to manage and control 

Programming Contests.   It includes support for multi-site contests, heterogeneous platform 

operations including mixed Windows and Unix in a single contest, and dynamic real-time updates 

of contest status and standings to all sites.  This manual describes the steps required to install, 

configure, and run a contest using PC
2
.   Further information on PC

2
, including how to obtain a 

copy of the system, can be found at  http://www.ecs.csus.edu/pc2 .  

 

PC
2
 operates using a client-server architecture.  Each site in a contest runs a single PC

2
 

server, and also runs multiple PC
2
 clients which communicate with the site server.  Logging into a 

client using one of several different types of PC
2
 accounts (Administrator, Team, Judge, or 

Scoreboard) enables that client to perform common contest operations associated with the account 

type, such as contest configuration and control (Administrator), submitting contestant programs 

(Team), judging submissions (Judge), and maintaining the current contest standings (Scoreboard).   

 

PC
2
 clients communicate only with the server at their site, regardless of the number of sites 

in the contest.  In a multi-site contest, site servers communicate not only with their own clients but 

also with other site servers, in order to keep track of global contest state.  The following 

communication requirements must therefore be met in order to run a contest using PC
2
:  (1) a 

machine running a PC
2
 server must be able to communicate via TCP/IP with every machine 

running a PC
2
 client at its site; and  (2) in a multi-site contest, every machine running a PC

2
 server 

must be able to communicate via TCP/IP with the machines running PC
2
 servers at every other 

site.  In particular, there must not be any firewalls which prohibit these communication paths; the 

system will not operate if this communication is blocked
1
. It is not necessary for client machines to 

be able to contact machines at other sites.   

 

Each PC
2  

module (server or client) reads one or more initialization files when it starts; 

these files are used to configure the module at startup.  The client module also tailors its 

configuration when a user (Team, Judge, etc.) logs in.  In a typical PC
2
 contest configuration, each 

Team, Judge, etc. uses a separate physical machine, and each of these machines runs exactly one 

client module.  It is possible to have multiple clients running on the same physical machine, for 

example by having different users logging in to different accounts  on a shared machine.  In this 

case, each user (Team, Judge, etc.) will be executing their own ñJava Virtual Machine (JVM)ò, and 

must have their own separate directory structure ï including their own separate copy of the PC
2
 

initialization files in their account.  
 

Setting up and running a contest using PC
2  

involves the following steps:  (1) installing Java 

and PC
2
 on the contest machines; (2) creating/editing the necessary initialization files; (3) starting 

the server(s) and clients(s); (4) configuring PC
2
 for the contest via an Administrator client;  and (5) 

starting the contest so that users (Teams and Judges) can log in.  These steps are listed in checklist 

form in the next chapter, and are described in detail in the remainder of this manual.   

                                                 
1
  See the Appendix titled ñNetworking Constraintsò for further details on using PC

2
 over networks. 

http://www.ecs.csus.edu/pc2
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1.2 Differences From Past Versions 

While the basic functionality of PC
2
 Version 9 (V9) is the same as that of Version 8 (and 

prior versions), a number of important enhancements have occurred in Version 9.  Some of the 

major enhancements are listed below; these are described in detail in the corresponding section of 

this manual.   

 

¶ Streamlined ñ.iniò file usage. The ñsitelist.iniò and ñreject.iniò files of PC2 Version 8 are no 

longer necessary (the values formerly specified via these files are now configurable 

interactively). There is now just one single file used to configure the system: ñpc2v9.ini ò.  

¶ Enhanced Network Configuration.  Each PC
2
 server in a multi-site contest must have a 

publicly accessible IP address which can accept inbound connections on a single port. Each 

client must have network access to its server. Network operation behind NAT boxes is also 

now supported provided the above two requirements are met. It is no longer necessary to 

open a large range of firewall ports to use the system. 

¶ Single-point Contest Administration.  In Version 9 it is possible to manage an entire multi-

site contest from one site using a single Administrator. All contest details, including 

generation of PC
2
 accounts for all sites, can be done from a single Admin client; this is 

described in more detail below. 

¶ Enhanced Security.   Information transmitted over the network in V9, both between clients 

and servers and between different servers in a multi-site contest, is now fully encrypted. In 

addition, contest information stored on disk is also automatically encrypted. 

¶ Server Control.  When a PC
2
 V9 server is started it displays a ñlogin GUIò similar to that of 

the clients. The login account name for the first server in a contest is always ñsite1 ò, with 

a default password of ñsite1 ò.  Following the very first login the server prompts for a 

contest password. At this point the contest administrator must choose and enter a password 

which will then be used to perform disk file encryption. If a contest is shut down and 

restarted it will then be necessary to reenter the same contest password when the server is 

restarted. (Note that the contest password is unrelated to the site login/password.)  In the case 

of a multi-site contest, only the first server prompts for a contest password; subsequent 

servers obtain the contest password via their secure connection to the remote server.  Starting 

with PC
2
 Version 9.2, the display of the server GUI can be suppressed using appropriate 

command-line options. 

¶ Administrator Options.   The contest administrator has a wide variety of options available in 

V9, including configuration of user accounts, associating team accounts into groups, 

specification of judgeôs responses to submitted runs, configuration of contest languages and 

problems, control of the contest clock and other settings, and generation of a variety of 

contest information reports.  Beginning with PC
2
 Version 9.1 the administrator can also 

configure contest problems for ñautomatedò (computer) judging with or without human 

review; can import contest configuration and control data from the ICPC registration 

database; has ñfilteringò capability for both runs and clarifications; and can control the ñlook-

and-feelò of client GUIs.   
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¶ Application Programming Interface (API).   Beginning with Version 9.1, PC
2
 provides an 

externally-accessible API.  This API supports creation of arbitrary external clients which can 

connect to a running contest (provided they have the proper authentication credentials ï 

specifically, a valid account and password). Once connected to a contest, the external client 

can ñregisterò to listen for the occurrence of a variety of contest events. For example, clients 

can arrange to be notified whenever a new run is submitted, when a judgment is returned, 

when certain contest configuration data changes, and a host of other events.   

 

1.3 References 

While this manual tries to give a complete description of installing and using PC
2
, the 

following web references may provide additional helpful information.  In particular, the PC
2
 Wiki 

is updated much more frequently than this manual and should be consulted frequently for answers 

to questions. 

 

PC
2
  home page 

http://www.ecs.csus.edu/pc2 

 

PC
2
 Wiki ï up to date articles and information about PC

2
 

http://pc2.ecs.csus.edu/wiki/Main_Page 

 

PC
2
 Bugzilla  - enhancement and defect tracking and reporting for PC

2
 

http://pc2.ecs.csus.edu/bugzilla/ 

 

 
 

 

 

http://www.ecs.csus.edu/pc2
http://pc2.ecs.csus.edu/wiki/Main_Page
http://pc2.ecs.csus.edu/bugzilla/
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2 PC2  Startup  Checklist  for  Geniuses 

 

For those people who hate to read manuals and would rather take a chance with a shortcut 

list, here is a very terse summary of the steps necessary to install PC
2
 and get it running.  Please 

note that this is provided as a convenience for geniuses (or gluttons for punishment).  The 

remainder of the manual was written to help everyone else.  If you have problems after following 

this list, please read the rest of the manual before sending us a request for help.   

Ç Install Java (version 1.5 or greater) if not already installed; ensure the Java bin 
directory is in the PATH 

Ç Install PC² by unzipping the PC² distribution to a directory of your choice 

Ç Add the PC² bin directory to the PATH 

Ç Edit the pc2v9.ini file to point servers and clients to the server IP:port and to 
specify the appropriate site server name; put the modified .ini file on every server 
and client machine 

Ç Start a PC² server using the command "pc2server" 

¶ Login using the name "site1ò and password "site1" 

¶ Enter a contest password (this contest security password will be required to 
be reentered for all subsequent server startups)  

Ç Start a PC² Administrator module using the command "pc2admin" and login 
using the name "root" and password "administrator1" 

Ç  Configure at least the following contest items via the Admin: 

¶ Accounts (generate the necessary accounts) 

¶ Problems (create one or more contest problems, specifying the problem 
input data file if there is one) 

¶ Languages (create one or more contest languages, specifying the language 
name, compile command line, executable filename, and program execution 
command line) 

Ç Press the "Start ALL" button on the Administrator module Time tab 

Ç Start a PC² client on each Team machine (using the command pc2team) and 
each Judge machine (using the command pc2judge) and log in using the Admin-
created accounts and passwords. 

Ç Start a PC² client (using the command pc2board) on the Scoreboard machine 
and log in using the "board1" Scoreboard account/password; arrange for the 
scoreboard-generated HTML files to be accessible to userôs browsers.  
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3 Instructions  For  The  Rest  Of  Us 

In the event that the preceding checklist is a bit too terse, the remainder of this manual 

discusses the details of using PC
2
 to configure and run a contest.  The first step is to install the 

necessary software, as described in this chapter.  The remaining chapters cover initialization files, 

starting the system, configuring the system for a contest, starting and monitoring the contest, and 

using the PC
2
 scoreboard.  In addition several appendices cover details of certain topics. 

3.1 Installation 

1. Install the Java Standard Edition (SE) Software Development Kit (SDK) or Java Runtime 

Environment (JRE),  version 1.5  or later  on each machine. The remainder of this manual 

assumes that ñ$JAVAHOMEò represents the SDK installation directory.   For 

information on obtaining the Java SDK, visit   http://www.javasoft.com  

2. Ensure ñ$JAVAHOME/binò is contained in the PATH environment variable on each 

machine (i.e., for each user). 

3. Go to the PC
2
 home page (see Chapter 1, under References), navigate to the ñDownloadò 

page, and download the latest PC
2  ñ

.zipò or ñ.tar.gzò file to the directory where you wish 

to install PC
2
 (this can be any directory of your choice). 

4. Unzip the downloaded file, being sure to tell the unzip program to ñretain directory 

hierarchyò and ñpreserve case sensitivityò.   This will create a directory named (for 

example) pc2-9.2.0, which for the remainder of this manual we refer to as the 

$PC2HOME directory.  The $PC2HOME directory contains bin, lib , doc, samps and 

other directories, plus a default ñpc2v9.iniò file (see the following chapter) along with 

several text files giving basic information such as the system version number.  The doc 

and samps directories contain the system documentation and a variety of sample scripts, 

files, and other goodies you might want to examine.  The file ñdoc/index.htmlò can be 

used to browse the documentation.   (NOTE: all files and directories which comprise a 

PC
2
 distribution (.zip or .tar.gz file) will unzip into the $PC2HOME directory.  See the 

appendices for a complete description of PC
2
 distribution contents.)   

5. Add the PC
2
 ñbinò directory (that is, the directory $PC2HOME/bin) to the PATH 

environment variable on each machine.   

3.2 Network / Firewall Requirements 

Here are PC
2
 firewall requirements; see also the Appendix ñNetworking Constraintsò. 

1. PC
2
 Clients need to be allowed to make outbound connections to their server; hence 

servers need to be open to inbound connections from the clients. 

2. Servers need to be allowed to make outbound connections to all other servers 
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3. Servers need to be open to inbound connections from all other servers 

3.3 Uninstall 

To uninstall PC
2
 do the following on each PC

2
 Server and client machine: 

1. Use the pc2reset script to remove the contents of any PC
2
 directories  

2. Remove the pc2v9.ini file and the archive directory. 

3. Remove the $PC2HOME directory and its contents 

4. Restore the system environment variables (PATH  and CLASSPATH) 

PC
2
 itself does not make any changes to any machine locations outside those listed above 

either during installation or execution.  In particular, for example, it makes no entries in the 

Registry on a Windows machine, nor does it copy any files to locations outside the installation 

directory or the current working directory in any environment. 
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4 PC2  Initialization  Files 
 

When a PC
2
 module (server or client) begins running, it reads an ñinitialization fileò named 

pc2v9.ini  from the directory in which it was started.
 2

  The Contest Administrator must ensure 

this file is present and edited as necessary on each machine prior to starting a PC
2
 module.  

This chapter describes the initialization files and their contents (note: some default versions 

of the initialization files are provided with the PC
2
 distribution package; these must be edited as 

necessary).  Further descriptions of initialization files and their contents can be found in the 

Appendices. 

4.1 pc2v9.ini   file  

Every PC
2
 module reads a file named ñpc2v9.ini ò at startup.  By default each module 

looks for its pc2v9.ini  file in the current working directory; thus for example Team machines 

would typically need to have a pc2v9.ini  file in their ñhomeò directory.  (Command-line 

arguments can be used to point to a different location for the pc2v9.ini  file; see the Appendices 

for details.) 

The pc2v9.ini  file provides key initialization information to the PC
2  

module.  The file is 

formatted in sections.  Each section starts with a section-name in square brackets.  The following 

different section names are recognized:  [server] and [client].   Each PC
2
 module reads the entire 

file, but silently ignores any information which does not pertain to it (for example, server modules 

ignore data in all sections except the [server] section, etc.)  All lines starting with ñ#ò or ñ;ò are 

comments and are also ignored, as are blank lines.   

Each section is made up of lines containing "attribute assignment" statements of the form 

 attributeName=value  

The ñattributeName ò is a predefined string chosen from list of PC
2
 configuration 

attributes. The ñvalue ò is the value to which the corresponding attribute is set when the 

pc2v9.ini  file is read by a module.  No spaces are allowed in front of the ñvalueò after the equal-

sign. 

Some attribute assignment statements are specific to particular sections and have no 

meaning for other sections (or for the modules that read them).  Other attribute assignments are 

relevant to multiple sections/modules and can appear in different sections.   

A complete list of the predefined attributes is given in the Appendices.  Most attribute 

assignments are optional and default values are used if an attribute assignment is not present in the 

pc2v9.ini  file.   However, certain attributes must be specified in the pc2v9.ini  file in order for 

the system to function properly.   

                                                 
2
 Older versions of PC

2
 also read files named reject.ini  and sitelist.ini .  However, the functionality 

provided by those files is incorporated into interactive screens in the Administrator client in PC
2
 V9, and their use is 

deprecated and scheduled for removal in a future version of the system.   
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Based on these rules, a minimum sample pc2v9.ini  file is shown below.  Note that since 

all modules ignore sections and attributes which do not apply to them, it is permissible to create a 

single pc2v9.ini  file containing all the required entries and put this same file on all machines at 

a given site.   

# sample pc2v9.ini  file  

 

[client]  

# Tell PC2 clients where to find their  server (IP and port)  

server=19 8. 51.1 00. 50:50002  

 

The sample pc2v9.ini  file shown above would be appropriate for both client and server 

machines in a single-site contest. 

In a multi-site contest, the server at one of the sites is designated the ñprimary serverò and 

servers at all other sites are designated ñsecondary serversò.  When a primary server is started, it 

waits for other servers to contact it.  When a secondary server is started, it automatically attempts 

to contact the primary server; this is how the inter-server communication in a multi-site contest is 

established.  The distinction between whether a server waits to be contacted (is a primary) or 

initiates remote contact (is a secondary) is in fact the only distinction between ñprimaryò and 

ñsecondaryò servers.   

In a multi-site contest exactly one of the servers should be started as a primary server (it 

does not matter which site has the primary server; once communication is established all sites run 

as peers).  The servers at all other sites should be started as secondary servers.   Designation of a 

server as primary or secondary is controlled by the contents of the pc2v9.ini  file.   

By default (that is, in the absence of any information in the pc2v9.ini  to the contrary), a 

server assumes it is a primary server when it starts.  Designating a server as a secondary server is 

accomplished by providing an additional entry in the [server] section of the pc2v9.ini  file of that 

server.  This additional entry, known as the remoteServer attribute, tells the secondary server the 

IP address and port number at which it should attempt to contact the primary server.  If this 

remoteServer attribute is not present in [server] section of the pc2v9.ini  file when a server starts, 

the server implicitly assumes it is a primary server. 

 Thus for example, the pc2v9.ini  file on the primary server in a multi-site contest might 

look like the sample above (since it does not contain any remoteServer attribute), whereas the 

pc2v9.ini  file on machines at a second site might look like: 

# sample pc2v9.ini  for a second site  

 

[client]  

# tell clients where to find their siteôs serv er (IP and port)  

server= 203 . 0.1 13. 7:50002  

 

[server]  

# Tell this (secondary) server how to contact the primary server  

remoteServer =198. 51.1 00. 50:50002  
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Note that the (sample) IP address given in the [client] section of the above pc2v9.ini  file 

for a secondary site is the (hypothetical) IP address of the server for that site, whereas the IP 

address given in the remoteServer attribute in the [server] section is the address of the primary 

server ï the address which the (secondary) server should use to contact the primary server and 

ñjoin the contestò.  
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5 PC2  Startup Procedure 

 

5.1 Built-in Commands  

Once PC
2
 has been installed and the necessary ñ.ini ò files have been properly set up (i.e., 

edited and placed in the appropriate startup directory), the normal PC
2
 startup procedure is to start 

a primary server, then start an Admin client connected to that server and use the Admin client to 

configure the contest details (problems, languages, etc.).  Once the contest has been fully 

configured using the Admin client, secondary servers can be started at remote sites (if any), 

followed by additional clients at both the primary and (in the case of a multi-site contest) 

secondary sites. 

The PC
2
 distribution comes with a collection of ñcommand scriptsò designed to simplify 

starting the various modules.   The available command scripts and their corresponding functions 

are listed below.
3
  To invoke the specified function, simply type the corresponding command at a 

command prompt.  The commands reside in the ñbinò directory beneath ñ$PC2HOMEò (the root 

directory of an unzipped PC
2 

installation), so the normal method of invoking them would be to 

change to the contest directory (that is, the directory where the contest will be run from, where 

logs are to be kept, etc.), and type the command name (note that this assumes, as previously 

recommended, that the $PC2HOME/bin directory has been added to the $PATH).    

 

Command Function 

pc2server  Starts a PC
2
 Server 

pc2admin  Starts a PC
2
 Client expecting an Administrator login 

pc2team  Starts a PC
2
 Client expecting a Team login 

pc2judge  Starts a PC
2
 Client expecting a Judge login 

pc2board  Starts a PC
2
 Client expecting a Scoreboard login 

 

Thus the normal startup procedure would be to invoke the command ñpc2serverò to start a 

server, then in a separate command window to invoke the command ñpc2adminò to start an 

Administrative client to be used to configure the contest details in PC
2
.  Once the contest details 

are configured, other clients can be started (as well as servers at other sites) using the appropriate 

commands. 

5.2 Server Startup 

When a server is started (using the command ñpc2server ò), the user will see a login 

window similar to the following: 

                                                 
3
 In a Windows environment the command scripts are all ñbatch filesò whose names correspond to the given command 

name followed by ñ.batò.  In a Unix environment the command scripts are all Bourne Shell scripts whose names 

match the given command names.  Thus the same command name can be used regardless of the underlying OS. 
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The default login name for the primary (first) site server is site1; the default password is 

also site1 (the password can subsequently be changed; see below).   Entering these values and 

pressing the Login button on the above screen will initiate the login process.  However, there is a 

second step which must be performed to complete the login process. 

At the time a server is started for Site 1 for the very first time, there is no contest-specific 

information stored in the system.  All contest information which is subsequently entered will be 

stored in encrypted form, to protect the integrity of the contest data.  In order to manage the 

encryption and allow authorized access at a later time, the Contest Administrator must provide a 

contest master password.  Thus, on the very first login to a primary (first) server, the following 

screen will appear:  
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The Contest Administrator must enter (and confirm) a password to be used to perform 

contest data encryption.  Note that this password provides access to all contest-related data; it 

should be well-chosen and well-protected.  Note also that there is no default value for this 

password; it must be set (chosen and confirmed) by the Contest Administrator.  Entering and 

confirming a contest master password (in addition to the login ID and login password) completes 

the login process. 

If a first-site server is started again at some later point in time (i.e. after a contest master 

password has been set), pressing the Login button on the serverôs main login screen displays the 

following screen: 

 

 

At this point the user must enter the Contest Password in order to complete the login 

process. 

Only the primary (first) server in a contest prompts for the contest master password.  In a 

multi-site contest the user starts a (secondary) server using the pc2server  command as above, 

and logs in using the default site name (for example, site2) and password (site2).  The secondary 

server contacts the primary server (pointed to by the remoteServer=xxx entry in its pc2v9.ini  

file) and obtains the current contest master password directly from the remote server.  Note that the 

second server does not display the obtained contest master password;  if people at secondary sites 

need this password for some reason then they must obtain it from the Contest Administrator at the 

primary (first) site. 
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5.2.1 Non-GUI Server Startup  

In some environments it may be desirable to run a PC
2
 server without a GUI front-end.  This 

can be accomplished using the ï- nogui  command line argument described in the appendix on 

Server Command Line arguments.   Note that if this option is chosen there is no GUI-based way to 

enter login, account password and contest password information.  These may be entered on the 

command line as well.   For example, to start a primary (first) server with no GUI the following 

command could be used:
 4
 

pc2server -- nogui -- login site1 -- password site1 -- contestpassword contest  

To start a secondary server without a GUI in a multi-site contest the following command 

could be used: 
4
 

pc2server -- nogui -- login site2 -- password site2  

Note that since this server is presumed to be secondary (meaning it has a pc2v9.ini  entry 

pointing to a remote server which is the primary server), the -- contestpassword  option is 

omitted.  This is because secondary servers obtain the contest master password directly from the 

primary server, as described above. 

 

When a server is started using the -- nogui option, it sends all of its output in text form to the 

console window from which it was started.  The following shows an example of a server started in 

this way.  Any subsequent text produced by the server (e.g. error messages or informational text) 

would appear on subsequent lines on the console. 

 
CSUS Programming Contest System  

Version 9.2 20101008 (Friday, October 8th 2010 20:25 UTC)  

Java ver 1.6.0_11 build 2182 Windows Vista 6.1 (x86)  

Build 2182  

Date: 10/8/10 3:51 PM  

Working directory is C: \ pc2 - 9.2 - 2182  

 

Fri Oct 08 15:51:59 PDT 2010 server (Site 1 -  Site 1) started  

 

  

To halt a non-GUI server, use the Shutdown button on the Site tab on the Administrator 

GUI to gracefully stop the server. 

                                                 
4
 Note that a drawback of this approach is that the login and contest master passwords must be typed in plain-text on 

the command line.   A much more secure option is to take advantage of the ñ-Fò command line argument, which 

allows specification on the command line of a file containing the necessary security information.  See the appendix 

titled ñPC
2
 Server Command Line Argumentsò for details. 
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5.3 Server GUI Controls 

Upon successful login to a server (assuming the server was started without the -- nogui 

option) a GUI similar to the following appears: 

 

 
 

The tabs across the top of this GUI allow the user to examine and modify various 

configuration items in the contest.  Those items which are primarily server-related are described 

below; some of the tabs also appear in the PC
2
 Administrator GUI and are described in the chapter 

on ñConfiguring the Contestò. 
5
 

5.3.1 Adding Sites  

The Sites pane (shown above) lists each contest site which the system knows about.  

Initially only ñSite 1ò is known; in order for a server at another site to join the contest, the 

additional site must first be added to the Sites list.   

To make the system aware of the presence of another site, press the Add Site button to 

create a new row in the grid.
6
  In the new row which appears, select the Password field and 

                                                 
5
 In the case of starting a server with the ñ -- nogui ò option the PC

2
 Administrator client is the only way to access 

some of these screens.  In addition, some server-specific capabilities can only be accessed via the server GUI.   
6
 The Add Site button also appears on the Sites tab in the Administration module GUI (where it can be found under the 

Run Contest tab). 
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change the password from the default value.
7
  Next, select the IP field in the new row and enter 

the IP address for the new site (that is, the IP address of that siteôs server machine); then select the 

Port field in the row and enter the port number at which the new site is expected to be contacting 

the primary site.
8
  Optionally, select the Site Title field and assign a name to the site. Finally, press 

the Update Site button to save the site info.   

 Note that adding a site is a two step process:  use Add Site to input the site data then 

Update Site to save the site data.    

When starting a server for a site, the user must supply two data values:  a login name and a 

password.  For each site in the contest, the serverôs login name is the word ñsiteò followed 

immediately (no spaces) by the site number (for example, site1 or site3).  Each serverôs site 

number is the value given in the leftmost field in the Sites display pane.  The password for logging 

in to each site server is the value given in the Password field.  If the password for a remote site is 

changed using the Sites pane, the new password must be relayed to the remote site in order for 

them to be able to log in to the contest. 

 Note that there is no correlation between the value shown in the Site Title field of the Sites 

pane and the data required to log a server into a contest; login names for servers are always 

ñsiteXò, where óXô is the site number shown at the left of each row in the Sites pane.   The only 

function of the ñSite Titleò field is to provide a convenient human-readable reference for each site; 

that reference string is not used in any internal operations in PC
2
. 

 

5.3.2 Restarting / Reconnecting Servers 

During a contest there may be a loss of connectivity between sites, or a situation where one 

or more servers get ñout of syncò with the others.  In PC
2
 Version 8 one had to shutdown (kill) the 

server and restart it when this happened.   In Version 9 there is a Reconnection feature available to 

help with this situation. 

To determine whether a site to which communication has been lost can be reconnected 

without killing and restarting the siteôs server, check the Logins pane (see below). If the server 

from that site appears in a row in the Logins grid, there is a connection between the sites.  In this 

example on Site 1, Site 2 is logged in. 

                                                 
7
 It is critically important for the security of your contest that you enter new passwords for every site (including the 

first one).  Otherwise, since the default values for site passwords are well-known (published for example in this 

manual),  some bad-guy could start his own server and connect to your contest while it is running.     
8
 Care should be taken to set the port number to the port which will be specified in the pc2v9.ini  file at the remote 

site; the servers will not be able to communicate with each other if the port numbers do not match.  Also note that 

when a new ñsite rowò is added to the grid using the Add Site button, the default port number assigned to the new 

site is not the same as the default for the first site.  Typically the port numbers must be changed to match (assuming 

all sites will use the same port for communication). 
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To reconnect a site that was previously logged in
9
 but is now disconnected, use the 

Reconnect button.   Note that the Reconnect button is on the Sites tab, not the Login tab.   

When the site is reconnected, that site will appear in the list on the Login tab. 

                                                 
9
 To reconnect a site the site must have previously been started.   Reconnection will not restart a remote server. 
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5.3.3 Connections and Logins 

These two tabs on the server GUI show what network connections and what PC
2
 client 

logins have occurred since the server was started.  They can sometimes be used to help with 

reconnection when sites get disconnected, as described above, or to trace anomalous or error 

conditions in the system.  They can also be used to force a disconnection or logout from the 

system; this is done by highlighting (selecting) a row in the corresponding grid and pushing the 

Disconnect (or Logoff) button. 

5.3.4 Replay 

This tab contains code designed to allow reading a contest events database and recreating 

the sequence of contest events within PC
2
.  Currently this code is experimental and should be used 

with extreme caution.  Contact the PC
2
 Team for more details about this feature. 

5.3.5 Additional Server GUI Controls 

The remaining tabs on the Server GUI  (Options, Reports, and Time) are replicated on the 

Administrator GUI and are described in the chapter on Configuring the Contest.   
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5.4 Starting Clients 

Once a PC
2
 server is running at a site, users (Contest Administrators,  Judges, and Teams) 

at the site can start PC
2 
 clients to login and use the system

10
.  The normal procedure is first to start 

a client using the ñpc2admin ò command and login as the ñrootò administrator  (password 

ñadministrator1ò) in order to configure the contest.  Subsequently each Contest Judge would start a 

client using the ñpc2judge ò command, and each Team would start a client using the ñpc2team ò 

command.  The Contest Administrator would normally also start a PC
2
 scoreboard using the 

ñpc2board ò command, logging in using the PC
2
 account ñboard1ò. 

Each time a client is started, the client will read its pc2v9.ini  file to determine its site 

name and the location of its server, and then contact the server.  Following this initialization 

sequence, the client will display a ñloginò window as shown below, indicating that it is ready to 

accept a user (Team, Judge, Administrator, or Scoreboard) login.   Depending on the logging 

levels specified in the clientôs pc2v9.ini  file, the progress of these steps will be displayed and/or 

written to the file pc2.log  in the clientôs startup directory.   If any errors occur or the client fails to 

produce the login screen, check the log file in the logs directory for more details.
 11

 

 

 

                                                 
10

 In the case of users logging in to a server (e.g. via Xterminals under Unix) rather than where each user has their own 

machine, each user must start a client on the server via their terminal window.  Each client must be started in its own 

separate directory, which must contain the appropriate initialization files.  Under Xwindows, the DISPLAY 

environment variable can be used to direct PC
2
 graphical output from the client back to the Xterminal.    

11
 See the Appendices for further descriptions of log files and their contents. 
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6 Configuring the Contest in PC2 

6.1 Administrator Login 

Once PC
2 
is set up and running, it is necessary to ñlog inò to the system via a client login 

window in order to use the system. A PC
2
  ñaccountò is required in order to log in.  Initially only a 

single account exists; the account name (ñlogin IDò) of this single account is ñrootò. This account 

is a master Administrative account which is used to configure the PC
2
 system initially for the 

contest. Regular users (especially Teams) should NOT be given access to this account.  

The default password for the root account is administrator1 .  Note that the default master 

password is given right here in this paragraph of this document, which is publicly available on the 

Web.   

Caveat Administrator :   change the root password! 

 

Passwords can be changed via account management functions on the ñConfigure Contest 

Accountsò tab; see below. 

After logging in to the ñrootò Administrator account, the following screen will be 

displayed.  This is referred to as the ñmain Administrator screenò.  It provides a series of ñtabsò 

across the top to select various contest administration functions.  The tabs which are used to 

configure the contest prior to starting are described in the remainder of this chapter.  Tabs used to 

start the contest and monitor its progress are covered in the following chapters. 
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6.2 User Accounts  

6.2.1 Account Creation 

Before any logins other than root  can occur, it is necessary to create user accounts.  To 

create accounts for users, click the Generate button on the Accounts tab on the Configure Tab on 

the  main Administrator screen.  This will display the following screen: 

 

 

 

Note that the ñ(1) ò to the right of the ñAdministratorsò label means that currently one 

Administrator account exists ï that one account is the root account ï and no other accounts exist.  

It is necessary to create one Team account for each team at this site, one Judge account for each 

person who will be judging the contest at this site, and at least one Scoreboard (ñboardò) account if 

the PC
2
 scoreboard is going to be used at this site for tracking contest results.  (It does not hurt to 

generate a few extra accounts in each category, for flexibility.) 

 Enter the desired number in each box, then click the Generate button.   Depending on the 

number of accounts, number of sites, and communication delays, it will take anywhere from a few 

seconds to several minutes for the account generation to complete.  Once the accounts are 

generated the system will automatically return to the main Administrator screen.  PC
2
 accounts 

always start with the word team, judge, admin, or board, followed by a number.  See the next 

section for information on viewing/changing the state of generated accounts. 

Accounts in PC
2
 are site-specific.   This means that in a multi-site contest an Administrator 

must create the accounts for each site.   There are two steps for the Administrator to create 

accounts on a site.  First, login a server from each of those sites.  Second, an Administrator creates  

accounts by selecting the site then creating the accounts as described above. 
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6.2.2 Account Names and Passwords 

Each generated account will be created with a password, but at present the default (only 

available) specification for passwords on newly-generated accounts is ñPasswords same as 

Account Nameò.  This means for example that the password for the account ñteam1ò is ñteam1ò; 

the password for the account ñjudge1ò is ñjudge1ò; etc.    Each account name and password is 

created with all letters in lowercase. 

Passwords for accounts can be changed from their default values by editing each account.  

To do this use the Edit button on the Accounts Tab under the Configure Contest tab. 

 

 

To edit an account, click on the account in the display grid to select it (ñteam2ò has been 

selected in the display shown above), and then click the ñEditò button.  This will display a new 

ñEdit Accountò window, shown below: 
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The ñDisplay Nameò for an account is the name which will appear on the PC
2
 Scoreboard; 

this can be set to any desired value (such as the name of the teamôs school, or the team memberôs 

names).  The ñPasswordò and ñVerify Passwordò fields can be used to set any desired password 

for the account.   

The Permission ñShown on scoreboard displaysò checkbox determines whether a team 

account will be considered in computing the scoreboard standings; if there are some team accounts 

which will not be used then you should uncheck their ñShown on scoreboard displaysò checkboxes 

ï otherwise they will appear on the scoreboard as teams which have solved no problems.   Note 

that the ñShown on scoreboard displaysò checkbox only determines whether a team appears on 

the scoreboard; teams which are not shown on the scoreboard can still log in, submit runs, and 

otherwise participate in the contest.  This is designed to allow ñguestò or other ñnon-competitiveò 

teams to participate.  (To prohibit any activity from a team account, change the account password 

or uncheck the ñLoginò Permission checkbox) 

The ñGroupò field is used to associate accounts with different ñregionsò or ñgroupsò.  This 

is used in conjunction with the PC
2
 scoreboard for displaying rankings of different subgroups (see 

the chapter on the PC
2
 Scoreboard for further details).  
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Note that PC
2
 accounts are unrelated to any user accounts which may otherwise exist on 

the systems being used for the contest (for example, user accounts provided by the operating 

system). 

In a multi-site contest, newly created PC
2
 accounts are automatically distributed throughout 

the entire system, including across multiple remote sites.    As previously noted, accounts are ñsite-

specificò.  Note also, however, that accounts at different sites are numbered using the same 

sequence;  the first team account at Site 1 is called ñteam1ò, and the first team account at Site 2 is 

also called ñteam1ò, etc..  Accounts are therefore identified by always giving both the Site number 

and the Team number, as in ñSite1Team1ò, which is a different account from ñSite2Team1ò.    

6.2.3 Loading Account Data 

Since editing account data (e.g. Display Names, Passwords, etc.) interactively for every 

account is cumbersome, it is desirable to be able to prepare the data ñofflineò ahead of time and 

then load it into PC
2
.   This can be done by preparing an ñaccount dataò file and using the Load 

button on the Accounts tab load the data into the system. 

An ñaccount data load fileò consists of a series of text lines: a single line that defines the 

account data fields that will be loaded, followed by lines which contain information for each 

account. 

The format of the account data load file is as follows.  File lines starting with ! or # in the 

first column are ignored.  Each non-comment line has fields, separated by a <tab> (ASCII 9). 

The first line of the file must contain the names of the fields to be loaded, separated by tabs.  

Subsequent lines contain field data, one line per account.  The site and account fields are required; 

other fields are optional.  The fields may appear in any order (except that the field order on data 

lines must match the order specified in the first (header) line).  The recognized field names are: 

¶ site  ï site number 

¶ account  ï team login name (ex. team1, judge4, scoreboard2) 

¶ password  ï account password 

¶ group  ï group name 

¶ displayname  ï name to be displayed on scoreboard 

¶ alias  ï an alias display name shown to judges to preserve team anonymity 

¶ permdisplay  ï true or false, display on scoreboard 

¶ permlogin  ï true or false, allowed to login  
 

For example, to initialize accounts ñteam1ò, ñteam2ò, and ñteam3ò so that the ñteam1ò 

account displays on the scoreboard with the name ñNumber 1ò and has a password of ñpass1ò, 

while the ñteam2ò account displays on the scoreboard with the name ñTeam Number 2ò and has a 

password of ñmyPassò, and the ñteam3ò account is made inactive (does not display on the 

scoreboard), the following entries would be placed in the load accounts data file for teams: 

 
site<tab>account<tab>displayname<tab>password< tab>permdisplay  

1<tab>team1<tab>Number 1<tab>pass1<tab>true  

1<tab>team2<tab>Team Number 2<tab>myPass<tab>true  

1<tab> team3<tab>My School Name<tab><tab>false  
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Note: for clarity in the example above the tab character is represented as <tab>  ; it should 

appear as a single tab character (ASCII 9) in the actual file. 

Imported values overwrite any values that were in the system previously.  Also, it is not 

necessary to provide a record in the data file for every account; the site and account fields 

determine which accounts will be modified (any unlisted  accounts will remain unchanged).   

 To load the account load file use the Load button on the Accounts Tab (under the 

Configure tab).   The load button will display a File Open dialog; select the name of the account 

load file and click Ok.  At this point the Review Account Loading dialog will appear, as shown 

below: 

 

Any changes/differences that will be applied will have an asterisk at the end.  Click on 

Accept to apply the changes. 

6.2.4 Importing ICPC Data 

PC
2
 was designed for supporting the ACM International Collegiate Programming Contest, 

including its local and Regional contests worldwide.  The ICPC maintains an online Contest 

Registration system which is used by Regional Contest Directors (RCDs) around the world to 

manage participation in the various ICPC Regional Contests.
12

  PC
2
 provides interfaces to import 

contest registration data from the ICPC Registration system, and also to export contest results back 

to the ICPC web site.  See the Appendix on ICPC Import/Export Interfaces for further information 

on importing/exporting ICPC Registration system contest data. 

 

                                                 
12

 Visit the ICPC web site at http://icpc.baylor.edu/icpc/ for further details. 

http://icpc.baylor.edu/icpc/
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6.3 Security Alerts 

There are a number of security features in PC
2
 Version 9, including disk file encryption, 

network traffic encryption and security alerts.  Security alert windows will automatically appear on 

server UI and Admin UI when a potential security violation or exceptional condition occurs.  For 

example, a security alert occurs if a PC
2
 client logs in successfully while the same client is already 

logged in.  Security information is also recorded in a security log in the logs directory.  A typical 

security log file will be named something like:  logs/SERVER0@site1.security - 0.log .  An 

example of the log entries is: 

 
110729 152323.093|INFO|main|initializeSecurityAlertWindow|Security Log Started 

Version 9.2 20110720 (Wednesday, July 20th 2011 09:30 PDT) Java ver 

1.6.0_ 20 build 0 Windows XP 5.1 (x86)  

110729 152340.312|SEVERE|Thread - 10|newMessage|SecurityException From:  

ADMINISTRATOR1 @ site 1 ADMINISTRATOR1 @ site 1: duplicate login request; 

previous login forced off   

|edu.csus.ecs.pc2.core.exception.ContestSecurityEx ception: ADMINISTRATOR1 @ 

site 1: duplicate login request; previous login forced off  
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6.4 Contest Problems 

6.4.1 Defining a Problem 

PC
2 
must be provided with information about the problem set to be used in the contest.  To 

enter this information, click on the Problems tab at the top of the main Administrator Configure 

Contest screen.  This will produce a display similar to the following: 

 

 

Note that initially no problems are listed since none have been added to the system.  To add 

a problem, click the Add button. This will produce the ñAdd New Problemò dialog shown below. 

 

To define a contest problem to the system, perform the following steps using the Add New  

Problem dialog: 

1) Enter the problem name in the top textbox.   

2) If the problem requires an input data set, click the ñProblem Requires Input Dataò checkbox 

and then  
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a. select either ñStdinò or ñFileò, depending on whether the problem 

description tells teams to write their programs to obtain input data from 

ñstandard inputò or from a file
13

, then 

b. use the Browse button to select the data file.
14

   

3) If the Judges have provided an ñAnswer Fileò (a file showing the expected output of a program 
correctly solving this problem), click the ñJudges Have Provided an Answer Fileò button and 

then use the Browse button to select the Answer File. 

4) Click the Update button to store the problem information.  
 

                                                 
13

 Note that teams can be instructed to write programs which read from ñstdinò even though the administrator provides 

the input data in a file; PC
2
 arranges that the content of the specified file is available in the current directory at 

runtime (for the case of reading from a file), or that the content of the file is presented to the programôs standard 

input channel (if that input selection is specified). 
14

 In the current version of PC
2
, only one input data set is allowed per problem.  To test programs against multiple data 

sets, place all the data sets in a single file, put a ñcounterò record at the front specifying the number of data sets, and 

include instructions in the problem description telling teams to process the input data this way.  And yes, itôs another 

thing on our list of desired improvements for a future version of the systemé 
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As each set of contest problem information is entered, it will be displayed on the main 

Administrator screen (when the Problems tab has been selected). To change some previously 

entered information for a problem, click on the problem row in the main display to select it, then 

click the Edit button.  This will return to the Edit Problem dialog, where changes can be made. 

The following additional notes apply when entering data using the Edit Problem dialog: 

ü The Run Timeout Limit value (shown as 120 in the sample screen above but settable to 

any positive integral number of seconds when the problem is defined) is enforced by PC
2
.  

A count-up timer is displayed during program execution so that the Judge can tell how 

long the program has been executing; when the specified timeout limit is reached the 

program will be terminated and the Validator judgment will show ñNo - Time Limit 

Exceededò.   The timer also includes a button to allow the Judge to terminate the program 

at any time. 

ü The content of the input data file for a problem is stored internally when the Update 

button is pressed (that is, PC
2
 makes an internal copy of the file).  For this reason, editing 

the userôs copy of the file will not automatically change the data presented to team 

programs.  To modify the data file for a problem, the contest administrator must EDIT 

THE PROBLEM and press the Update button.  Upon pressing the Update button, a 

prompt will appear confirming that the file has changed on disk.  Answer Yes to the 

prompt to re-load the data file. 

ü The Validator tab on the Edit Problem dialog is used to interface an automated judging 

program to PC
2 
for this problem.  See the Appendix on Validators for further details. 

ü All team program output is expected to go to ñstandard outputò (where it is captured by 
PC

2
 and saved for display to the Judges).  More specifically, there is no mechanism in the 

current version of PC
2
 for dealing with programs which are written to send their output to 

a destination other than ñstdoutò (for example, programs which send their output to a 

file).
15

 

ü Contest problems in PC
2
 are global, in the sense that once a problem definition is entered 

by the Contest Administrator that problem definition is broadcast to all sites.  There is no 

mechanism for having teams at different sites in a multi-site contest see different 

descriptions of the same problem.  If there is some reason that different descriptions are 

needed for the same problem (for example, if a problem needs to be described differently 

at different sites due to OS differences), it is necessary to enter the different problem 

descriptions effectively as different problems.  (While this is not very elegant, it is also 

something that we rarely  ï  virtually never ï see in real contestsé)  Said another way, 

PC
2
 views a contest as a set of teams all working on an identical problem set.  Note also 

that contest problems appear in the same order at each site in a multi-site contest.  

                                                 
15

 There is in principle no reason a contest administrator could not use the PC
2
 ñValidatorò capability to effectively 

examine and process output sent to a file by a teamôs program ï including displaying that output for the Judges.  

While this is not the primary intent of the Validator capability, it could be used as an effective workaround for this 

limitation.  See the Appendix on Validators for details. 
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ü PC
2
 copies the input data file for a problem into memory each time a team program for 

that problem is executed (this is how the architecture manages the insertion of the input 

data into the input stream of the team program).  If the size of the input data set (file) for 

a problem is particularly large and the system has a relatively small amount of memory, it 

is possible to exceed the memory limits of the Java Virtual Machine (JVM) under which 

PC
2
 is executing.  This problem can be circumvented by utilizing a script for the 

ñProgram Execution Command Lineò which copies the required data file into the 

execute
16 directory (the directory which is ñcurrentò when PC

2
 executes a teamôs 

program)  and then invokes the team program.  (See the following section on Contest 

Languages, and the Appendix on Language Definitions, for further details.) 

ü Care must be taken when configuring contest problems in one machine environment (say, 

Windows) and then moving the configured system to a different environment (say, 

Linux).  In particular, problem files (judgeôs data files and judgeôs answer files) should 

not be configured this way.  PC
2
 records the path to configured files; the path will most 

certainly be different when the configuration is moved to a different platform. 

6.4.2 Problem Dialog controls 

¶ Show the output window ï shows the PC
2
 output window upon completion of 

execution/validations 

¶ Show Compare ï shows the PC
2
 compare window upon completion of validation 

¶ Hide Problem ï do not show this problem to the teams, will not show this problem on the 

Scoreboard HTML/output 

 

6.4.3 Defining Automated (Computer) Judging 

By default each contest problem is manually judged, meaning that a person selects a 

judgment for each submitted run.   The system can also automatically judge runs, and when 

doing so can also include an optional second step where a person/judge manually reviews and 

judges the run. 

Configuring the system to automatically judge a problem requires several steps: (1) a 

validator must be defined for that problem
17

;  (2) the Judging Type for the problem must be 

set as Computer Judging; and (3) at least one judge module must be configured to 

automatically judge the problem.  Note that these steps must be performed for each problem 

that is to be computer judged, although the same judge module can be used to do automated 

judging for more than one problem (see the following section for information on configuring 

judge modules for automated judging). 

To define a problem as being computer judged, perform the following steps using the 

Judging Type tab on the Add New  Problem dialog shown below. 

                                                 
16

 Note that the execute directory is named ñexecutesite1judge1ò for judge 1 from site 1, and similarly for other 

sites/judges. 

17
 A validator is a program that examines the output of a teamôs program and determines whether it is a correct 

solution to the problem.  See Appendix E for instructions about how to define a validator for a problem. 
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1) Select Computer Judging  

2) Optionally select Manual Review if the problem is also to be judged (reviewed) by a 

human judge 

3) Optionally select Send Preliminary Notification to team 
18

 

If the Judging Type for a problem is Computer Judging but a validator is not defined for 

that problem, the system will not allow the problem definition to be saved; instead a message 

ñComputer Judging selected, must select a validatorò will be displayed when an attempt to save the 

problem is made.   Once a validator is defined then the problem definition can be saved.  Again, 

refer to the appendices for information on defining validators for problems. 

6.4.4 Assigning  Auto Judging to Judge modules 

In order to accomplish computer (automated) judging, each problem which is to be 

auto-judged must have at least one PC
2
 judge module configured to be aware that the problem 

should be automatically judged.  Note that this can be accomplished in a variety of 

configurations:  a single judge module can be told to handle all auto-judge problems, or a 

separate judge module can be configured for each different problem, or the set of problems to 

be auto-judged can be distributed in some partitioned fashion across a set of PC
2
 judge 

modules.  The requirement is simply that, for each problem designated as requiring 

ñComputer Judgingò (as described above), there must be at least one PC
2
 judge module made 

aware that that particular problem requires automated judging. 

                                                 
18

  If  Send Preliminary Notification to the team  is not selected when Computer Judging  and Manual Review are 

selected, the automatic computer judgment will not be shown to the team.  
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Configuring judge modules for auto-judging is accomplished by specifying, for each 

ñjudge login accountò, which problems (if any) that account should perform auto-judging on.  

(For this reason, auto-judging assignments cannot be made until after Judge login accounts 

have been created.)  To configure judge modules for auto-judging, use the Auto Judge tab on 

the Configure Contest tab on the Administrator module, shown below. 

 

To specify that a particular judge account is to auto-judge one or more problems, 

select the row identifying the judge account and click Edit .  This will pop up the Auto Judge 

Settings dialog, shown below.  The dialog will show (only) problems that can be 

automatically judged (that is, problems which have a validator defined and have been 

specified as requiring Computer Judging).    
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Select the problems that this judge module is to auto-judge by clicking on the 

corresponding problem row (ctrl-click can be used to select multiple problems), then click 

Enable Auto Judging followed by Update.  In the example shown below Judge 4  at Site 1 

will automatically judge the problems named ñBowling for Crabsò and ñSumitò, but will not 

judge the problem ñThe Roof is on Fire!ò. 

 

Upon clicking Update the Auto Judge tab will change to show that auto-judging is 

ON for the specified problems for Judge 4 at Site 1, as shown below.   From this point on, any 

time Judge 4 at Site 1 is logged in it will automatically fetch and judge runs for either of the 

two specified problems (but will not judge any other problems).  Runs will be automatically 

selected in chronological order and judged.    To monitor the status of runs use the Runs tab 

under the Run Contest tab.  
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Any number of judge modules can be set up in this way, judging any combination of 

contest problems (provided that the problems have been configured with a validator and 

specified as ñComputer Judgingò problems).    

Note that some consideration should be given to the assignment of problems to judge 

modules.  For example, if one contest problem is known (or expected) to be likely to incur 

long run-times, it might be desirable to insure that more than one judge module is configured 

to auto-judge that problem.  Likewise, it might be desirable to avoid assigning other problems 

to such a judge, since those problems will necessarily be delayed in their judging until the 

long run-time of the previously-judged problem has expired. 

Note also that a judge module which is configured for auto-judging cannot also be 

used for human judging (review); separate accounts should be used for human logins. 

6.4.5 Starting Auto Judging 

When a judge account is logged in then computer judging will start automatically on any 

problems for which that account has been configured for auto-judging; no additional steps are 

necessary to begin auto-judging.    

6.4.6 Stopping Auto Judging 

To stop a judge module from judging, Edit the Auto Judge (Settings) and uncheck the 

Enable Auto Judging Tab. 
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6.5 Contest  Languages 

6.5.1 Defining a Language  

PC
2
 must be provided with information about the programming languages used by 

contestants (Teams).  To enter this information, click the Languages tab on main Administrator 

screen.  This will bring up a display similar to the following: 

 

 

Note that the display is empty because no languages have been defined yet.  To add a 

language description, click the Add button.  This will bring up an Add New Language dialog, 

similar to the one shown below, containing four fields used to describe the language to PC
2
. 

PC
2
 contains built-in descriptions for a number of commonly-used language compilers.  

These built-in descriptions can be selected using the ñAuto Populateò drop-down list.  In the 

example Add New Language dialog shown below, the Auto Populate function has been used to 

select the language configuration for Java.  Note: the example also shows the use of something 

called ñcommand parameter substitutionsò ï strings such as ñ{:mainfile}ò containing curly braces.  

See below for an explanation of these strings. 
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The ñDisplay Nameò for a language is the name which Teams will see when they are 

asked to specify the language in which they have written a program which they are submitting. 

The Display Name can be any arbitrary text; it does not have to be a real language name (for 

example, ñLocal C Compilerò could be a legitimate language Display Name). 

  The ñCompile Cmd Lineò field is used to specify the command line which is used to 

compile source code and produce an ñexecutable program fileò in the language.   

The ñExecutable Filenameò field is used to tell PC
2
 the name (or more correctly, the form 

of the name) of the output (executable program) file produced by the compilation process.   PC
2
 

clears its internal execution directory of any instance of the specified executable file prior to 

compilation, and checks for the existence of the specified executable file following compilation.  It 

interprets the existence of a new executable file as evidence of successful compilation. 

The ñProgram Execution Command Lineò field is used to specify the (form of the) 

command line required to execute (run) the resulting program.  Execution is only performed if the 

preceding steps were successful in producing a new executable file. 

The Contest Administrator must define each language to be used in the contest by filling in 

the four language definition fields (or populating them using the Auto Populate function).  As 

previously noted, the example screen above shows values called ñcommand parameter 

substitutionsò in the language definition fields; see the following sections for further details on the 

definition fields. 

Once the definitions for a language have been entered, click the Add button to store the 

information and return to the main Administrator screen.  The language names will be displayed 

under the Languages tab on the main Administrator screen, as shown below.  To add more 

languages, click the Add button again to return to the Add New Language screen. To modify a 

previously-entered language, click on the row containing the language description to select it and 

then click the Edit button.   See the Appendix on Language Definitions for further details. 



 

 

 

 

PC
2
 v9.2 Administratorôs Guide                 39                                      http://www.ecs.csus.edu/pc2 

   

 

 

Note that care must be taken when configuring languages using the ñAuto Populateò 

function.  In particular, this function uses and records the current (platform-specific) path 

separators (e.g. ñ\ò under Windows vs. ñ/ò under Linux).  If a language is configured this way and 

then the configuration is moved to a machine of a different type, the strings which are used to 

invoke a compiler will be incorrect (they will contain the wrong path separators). 

6.5.2 Command Parameter Substitutions  

The four language description fields in the Edit Language dialog can be ñhard-codedò by 

entering fixed values if desired.  For example, the Display Name for a language is normally fixed 

for the duration of a contest (e.g., ñJavaò, or ñC++ò, or ñPascalò).   

However, entering fixed values for the Compile Command, Executable Filename, and 

Program Execution Command fields can be extremely cumbersome and inflexible ï the details of 

these fields may need to change with each different program file submission, for example.  In 

order to provide more flexibility, PC
2
 supports the use of ñparameter substitutionsò in these fields.   

PC
2
 parameter substitution fields are indicated by matching curly braces, with the first 

character inside the left curly brace being a colon (ó:ô).  Following the colon character is exactly 

one of a set of predefined PC
2
 parameter substitution keywords. Any number of command 

parameter substitution fields may appear anywhere in a language description field. The currently 

defined parameter substitution keywords and their corresponding meanings are given below. 
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Keyword Meaning 

mainfile  

Replace with the full name of the submitted file, 

including any extension (but excluding any ópathô 

specifier on the front of the filename) 

basename 

Replace with the base component of the file name, 

omitting any extension (and excluding any ópathô 

specifier on the front of the filename) 

The following section shows examples of language definitions, including the use of 

command parameter substitution fields. For a complete list of keyword substitution variables 

support by PC
2
, see the PC

2
 Wiki at http://pc2.ecs.csus.edu/wiki/Variable_Substitutions.  

6.5.3 Language  Definition  Examples 

The language screen example shown above shows a set of filled-in fields defining a 

language named ñGNU Cò and using the GNU GCC compiler.   

The compile command line invokes the compiler (ñgccò) and passes it an argument 

specifying use of the math library (ñ- lmò).  The compile command line also specifies the 

assignment of a specific name to the ñobjectò (compiled output) file (the ñ- oò argument, followed 

by the name to be assigned to the object output file).  In this case, the object output file is to have 

the same name as the base name of the input source code file, with the characters ñ.exe ò 

appended.  (So for example if a team submitted a file named ñproga.c ò, the object output file 

would be named ñproga .exe ò, since that is the value to which the ñ{:basenam e} .exe ò 

string would be expanded when parameter substitution is applied.)   

The final argument on the compile command line gives the name of the source file to be 

compiled, which would be expanded from ñ{:mainfile} ò to become ñproga.c ò if that was 

the name of the submitted main program source file. 

The Executable Filename field indicates that the executable file which is produced by the 

compile command has the same name as the base name of the submitted program, with ñ.exeò 

appended; this is because the compile command specifies (via the ñ- oò argument) that this is the 

executable file name which should be produced.   

The Program Execution command field specifies that the command used to execute the 

compiled program is simply the same as the name of the executable file produced by the 

compilation step (and specified in the Executable Filename field), which in this case is again the 

base name of the original source code file, with ñ.exeò appended. 

If a team were to submit a C program in a file named proga.c  using the above language, 

PC
2
 would first execute: 

http://pc2.ecs.csus.edu/wiki/Variable_Substitutions
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gcc ïlm ïo proga .exe  proga.c  

to compile the program (substituting proga  for the {:basename}  parameter and proga.c  for 

the  {:mainfile}  parameter).  It would then check for the existence of an executable file 

named proga .exe , and if that file exists then PC
2
 would request the underlying operating 

system to execute the command: 

proga .exe  

Note:  in a Unix-like environment, the ñ.exe ò appended to the output (executable) file 

name in the above example is not strictly necessary.  However, in a Windows environment, 

executable files must in most cases have the extension ñ.exeò.  Explicitly adding the ñ.exe ò to the 

language definition allows the same language definition to work in both environments. 

 

The following screen shows a second language definition example:  a definition for a 

language with the display name ñJavaò: 
 

 

 

   If a team were to submit a Java program in a file named sumit.java  using this 

language definition,  PC
2
 would execute the following command to compile the program: 

javac sumit.java  

 PC
2
 would then check for the existence of an executable file named  sumit.class   and 

if that file exists then PC
2  

would  execute the following command to run the program: 

java sumit  

Note that the form of the language definition fields differs somewhat between the first 

example (C) and the second example (Java).   This is because of the different ways in which these 

two languages define the compilation and execution process.  Notice also, however, that while the 

language paradigms are different, the use of command parameter substitutions allows the Contest 

Administrator easily to provide descriptions of how to handle the differences.  The appendices 

contain further samples of language definitions for specific compilers. 
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6.5.4 Language  Definitions In Multi-Site Contests 

Language definitions in PC
2
 are global.  This means that, just as with Contest Problem 

definitions, when a language definition is entered at one site in a multi-site contest, that language 

definition will be visible at all connected contest sites.  However, unlike the situation with Contest 

Problems (where the problem definitions are usually identical across sites), language definitions 

may differ between sites ï even for the ñsame languageò.    

For example, it may be the case that every site allows the use of the ñCò language.  

However, it may also be true that the specific command sequence to invoke the C compiler may 

differ between sites:  a different C compiler might be used at different sites, or even if the same 

compiler is used it may be necessary to allow for differences in the ñpathò needed to access the 

compiler or for other environmental differences. 

One way to deal with differences in language details between sites is to create a different 

PC
2
 language description for each different language/site combination.  This can quickly become 

cumbersome, however;  for example, if there are four languages (e.g. C, Java, Pascal, and Perl) 

and five sites using those languages, it could require entry of up to 20 different language 

descriptions (Site1C, Site2Cé Site1Java, Site2Java,é etc.).   This can become particularly 

unwieldy  for Teams, who must search through a list of 20 different languages looking for not just 

the correct language but the correct language for their site.    

To avoid this combinatorial explosion of language definitions, a simple technique can be 

used when defining languages in a multi-site contest:  use of generic language scripts, tailored at 

each site for the site-specific configuration. 

For example, consider a contest using, say,  C, Java, and Pascal.  The Contest 

Administrator should define those three languages in PC
2
 using the actual language names (ñCò, 

ñJavaò, and ñPascalò) as the PC
2
 ñlanguage Display Namesò.  However, rather than defining a 

specific compilation command for each language (which may differ between sites), each language 

should have as its compilation command a command which invokes a language-specific (but site-

independent)  script (or ñbatch fileò) designed to compile a program in that language.   

In other words, for the above three languages, PC
2
 language definitions would be created to 

define the ñcompilation commandò for the language named ñCò to be the invocation of a script 

(batch file) named ñcompileCò (or ñcompileC.batò); the compilation command for Java would be 

the invocation of a script named ñcompileJavaò; and the  compilation command for Pascal would 

be the invocation of a script named ñcompilePascalò.  

  Then, at each site, the Site Director is responsible for placing on machines at that site a set 

of scripts or batch files of the corresponding names (e.g. compileC, compileJava, and 

compilePascal).  Within each script at each site is a set of site-specific commands which perform 

the necessary steps (compile a C program, compile a Java program, or compile a Pascal program) 

in the appropriate site-specific manner.   

Note that if necessary, the same technique of ñgeneric scriptsò which vary between sites 

can also be used in specifying the details of ñProgram Execution Command Lineò for languages.  

That is, the Contest Administrator can specify ñexecuteCò, ñexecuteJavaò, and ñexecutePacalò  
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scripts for the program execution language definitions in PC
2
 and then arrange for appropriately 

different script contents at each site.   

Note also that PC
2
 ñcommand parameter substitutionsò may be used in compilation and 

execution command lines independently of whether the command is invoking a script or not; in 

this way the Contest Administrator can arrange to pass necessary data (such as the main program 

file name and/or the base name) to a script. 

Using generic script names in PC
2
 language definitions and providing site-specific 

implementations of each language script at each site allows the Contest Administrator to 

significantly reduce the number of language definitions which teams must deal with, while at the 

same time retaining the flexibility necessary for dealing with site differences in a multi-site 

contest.   
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6.6 Contest  Judgments 

6.6.1 Defining a New Judgment 

 

PC
2
 uses the term ñjudgmentsò to refer to the possible responses which a judge (human or 

automated) can apply to a run submitted by a team.  The Judgments Tab under the Configure 

Contest tab on the Administrator main screen shows all the judgments available. The set of 

judgment messages can be viewed, added, edited and deleted.   

 

The following screen shows the set of judgments which are defined by default. 

 

 

 

 

  To add a judgment click the Add button.  This will bring up an Add New Judgement  

dialog,  similar to the one shown below. 
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The ñJudgmentò field defines the name which Judges will see when they are asked to judge 

a run.  This name is also seen by the Teams when they receive that judgment. 

  The ñHide Judgmentò checkbox will remove (hide) this judgment from the list of 

judgments that the Judges can use. 

 

6.6.2 Changing Existing Judgments 

As noted above, the set of default judgments in PC
2
 is given by the following list: 

Yes  

No -  Compilation Error  

No -  Run- time Error  

No -  Ti me- limit Exceeded  

No -  Wrong Answer  

No -  Excessive Output  

No -  Output Format Error  

No -  Other -  Contact Staff  

The contest administrator can use the Edit button on the Judgments tab to change the text of 

existing judgments.  Selecting a judgment message from the list and then clicking the Edit button 

will bring up an Edit Judgment  dialog,  similar to the Add New Judgment dialog, allowing changes 

to be made to the judgment text.   

However, one guideline must be followed:  PC
2
 assumes that the first judgment in the list is 

always the ñYesò judgment ï that is, the first judgment is the one which the system returns for 

problems judged to be correct.  The text of the default first judgment message can be changed if 

desired (for example, the contest administrator may prefer the message ñAcceptedò instead of 

ñYesò), but regardless of the actual text in the first judgment field it is that text which will be 

returned for correct runs.  Therefore it would be a bad idea to change the text of the first judgment 

message to some form of ñNoò or ñIncorrect Runò message. 
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6.7 Balloon Notifications 

In many contests (including the ICPC World Finals), balloons are used to indicate to 

contestants and spectators alike the general state of the contest.  Each time a team solves a 

problem, a balloon of a specific color is sent to the team and attached on or near their machine.  As 

the contest progresses, the contest floor gradually fills up with a multi-colored display showing 

how various teams are doing in the contest.  (This is a colorful and normally well-received 

operation; if you have never tried it, we recommend doing so.) 

Using balloon notifications in a contest does present some additional management 

overhead (keeping track of which team should get what color balloon, etc.).   Since PC
2
 was 

designed to support the ICPC World Finals (as well as its Regional and Local contests), it contains 

some built-in support for ñballoon operationsò.  In particular, the system supports the creation of a 

separate ñBalloon Notification configurationò for each site in the contest.  Selecting the 

Notifications tab on the main Administrator screen will produce a display similar to the one below 

listing the currently-defined Balloon Notification configurations.   

The sample screen below shows one Balloon Notification configuration already created 

(for Site 1); by default there are no such configurations and screen will be empty.  Clicking the 

Add button will cause an Add Notification Settings dialog similar to the one shown in the next 

section to appear; that dialog is used to configure the handling of balloons for a given site. 

Selecting an existing row in the table and then clicking the Edit button will allow editing of the 

selected configuration.  Selecting an existing row and then clicking the Copy button will create a 

copy of the selected settings and allow selection of a different site which should use those same 

settings (in a multi-site contest using the same settings this avoids having to reenter the settings). 
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6.7.1 Defining Balloon Notifications 

Balloon Notification options include ability to specify the color of balloon associated with 

each problem; sending messages to a printer each time a balloon should be delivered to a team; 

and sending an email message via a specified email (SMTP) server to an arbitrary email account 

each time a balloon should be delivered to a team.  Printed and emailed messages contain the 

relevant details such as Team, problem, and balloon color.   Each of these options is specified on a 

per-site basis (so that, for example, sites can use different color balloons for a given problem). 

 

To enable the use of email balloon notifications for the specified site, check the ñSend 

Email Notificationsò box, then enter in the appropriate text boxes the full name of an SMTP email 

server accessible to the PC
2
 Scoreboard machine along with a valid email address (EMail contact).   

To enable the use of printed balloon notifications for the specified site, check the ñPrint 

Notificationsò box, then enter in the Print Device textbox the device identifier of a printer 

accessible to the PC
2
 Scoreboard machine.   

Generation of balloon notifications is handled by the PC
2
 Scoreboard machine.

19
 Once 

email and/or printing notification is enabled, every ñYESò judgment detected by the PC
2
 

Scoreboard account selected in the ñBalloon Clientò drop-down list will cause an email 

notification and/or a printed notification to be sent to the configured location. 

                                                 
19

 More specifically, it is handled by a PC
2
 Scoreboard machine logged in under the PC

2
 account selected as the 

ñBalloon Clientò on the Add Notifications Settings screen, as shown above.  
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6.7.2 Email Server Advanced Settings 

If there are non-standard SMTP or additional SMTP settings required the Email Server 

Advanced Settings button can be used to specify the settings.  This button pops up the following 

dialog: 

 

 

The ñValueò fields in this dialog are used to configure PC
2
 properties related to advanced 

SMTP operations, including SMTP Authentication.  (SMTP Authentication may require some 

additional external setup to support smtps (SSL)).  If there are questions about how to use 

Advanced SMTP properties, including SMTP Authentication, please send email to the PC
2
 team 

(pc2@ecs.csus.edu). 

 

mailto:pc2@ecs.csus.edu
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6.8 Options (Settings tab) 

The Settings tab on the main Administrator Configure Contest tab displays a screen 

which allows selection of additional options which can be used to display and/or control various 

aspects of a contest.  The meanings of the various configuration fields on the Settings tab are given 

below. 

 

Contest Title - Specifies the contest title which is to be displayed on the scoreboard. 

Team Information Displayed to Judges - Specifies whether or not to reveal the identity of 

Teams to the (human) Judges while a run is being judged.   For example, assume that team 5 has a 

display name of ñCSUS Hornetsò and an alias
20

  of ñTeam Orangeò.  Then choosing the various 

display options will have the following effect on the information shown to the judges: 

¶ None ï show  ñ*** ò for team name 

¶ Show Numbers only ï show team# for team name; for example,  ñteam5ò 

¶ Show Names only ï show display name only; for example ñCSUS Hornetsò 

¶ Show Number and Name ï for example  ñ5 CSUS Hornetsò 

                                                 
20

 To load/specify team aliases see the section Loading Account Data 
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¶ Show Aliasï show an alias for the team name; for example, ñTeam Orangeò 

Maximum Output Size - Specifies the maximum amount of output, in Kbytes, which a team 

program is allowed produce to stdout or stderr.  Any output beyond this amount is discarded by the 

system and a message is added to the end of the output.  The default value is 512 K (1/2 MB). 

Judgesô Default Answer ï specified the clarification answer sent to teams if a judge selects 

the Default Answer button while answering a clarification. 

Edit Scoring Properties ï this button pops up a dialog which is used to specify the scoring 

point penalties.  See the following section, Edit Scoring Properties, for additional details. 

 

6.8.1 Edit Scoring Properties 

The Edit Scoring Properties dialog provides a way to modify the PC
2
 Scoring Algorithm; 

this algorithm is used to determine the contest standings.  These values add time to the total time 

for a team on the standings. 

 

 

 

Base Points per Yes ï for the first Yes/Correct solution per problem add this number of 

points to the Teamôs Time. 

Points per Minutes (for 1
st
 yes) ï for the first Yes/Correct solution per problem multiply 

this value with the elapsed time minutes and add the result to the Teamôs Time. 

Points per No ï for each solved problem, multiply this value by the number of 

No/Incorrect runs before the first Yes. 

Note that changing scoring property values only affects that particular scoring criterion; it 

does not alter the overall determination of ranking criteria.  For example, assigning a negative 

value to one property does not change the fact that teams are ranked first by number of problems 

solved; a team with a large negative score will still not be ranked higher than a team which has 

solved more problems. 
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6.9 Sites 

This tab on the Administrator main screen displays a list of all the sites in the contest; this 

list should be checked to verify that PC
2
 knows about all sites.   If the site is currently active 

(connected to the rest of the contest) the IP address for that siteôs server is displayed.  Note that the 

Sites tab is on the Run Contest tab of the Administrator main screen, not the Configure Contest 

tab. 

 

 

 



 

 

 

 

PC
2
 v9.2 Administratorôs Guide                 52                                      http://www.ecs.csus.edu/pc2 

   

 

7 Starting the Contest 

7.1 Clock Control 

Once the contest has been has been fully configured in PC
2
, the contest clock must be 

started before teams can submit runs (the Team client will not allow run submissions if the contest 

clock has not been started).  The Times tab on the Configure Contest tab on the Administrator 

screen is used to control the contest clock display and to start and stop the contest clock.  Clicking 

the Times tab produces a screen similar to the one shown below:     
 
 

 

 

The Start button is used to tell PC
2
 to start the contest clock for the selected site.   Selecting 

a site (by clicking on a row in the table) and then pressing Start starts the contest clock running for 

that site and allows teams at that site to submit runs.    Pressing the Start ALL starts the contest 

clock at all sites.
21

   

The amount of time remaining in the contest at the current site is displayed in the top left 

part of the window just below the window title, the example above shows 4 hours 59 minutes and 

57 seconds left in the contest.  The remaining time automatically starts counting down as soon as 

                                                 
21

 If the contest clock for another site is already started, then this command causes no harm. 
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the Start button is pressed.  It continues to automatically update (count down) as long as the 

contest clock is running.
22

   

 The remaining and elapsed time in the grid will not update automatically; to update those 

times use the Refresh button 

It is important to note that, from the point of view of PC
2
, the contest does not start until 

the Start button is pressed.  For this reason it is important that the Contest Administrator 

remember to press the Start button at the actual time the contest starts.  Failure to do this can 

produce erroneous scoring results.   

Typically, for example, a contest is deemed to have ñstartedò when the contest problems 

are distributed to the teams.  If the PC
2
 Start button is not pressed for another, say, 15 minutes, 

then that 15 minutes will not be considered to have been part of the contest by PC
2
.  If a team were 

to submit a run 20 minutes after the contest started (i.e. 20 minutes after the problems were handed 

out), the timestamp on that run would show a contest elapsed time of 5 minutes, not the correct 

value of 20 minutes.  This would produce erroneous values on the scoreboard. 

The Stop button is used to tell PC
2
 to stop the contest clock for a selected site.   The Stop  

button can be used to insert a pause in a contest (for example, to allow a break for lunch).  During 

the time the contest is stopped, the contest clock at the site does not count down, and teams are 

prohibited from submitting runs.  Also, when the contest is stopped the contest clock displays in 

RED. When the Start button is pushed again, the contest clock for the site picks up where it left 

off.  

Note that this means that if a team submits a run one minute before the contest clock is 

stopped, and then the clock is stopped for 30 minutes of real time, and then the team submits 

another run immediately after the contest clock is restarted, the timestamps on the runs will be one 

minute apart.  In other words, PC
2
 does not consider time during which the contest clock is 

stopped to be part of the contest.  (If this is undesirable ï that is, if the Contest Administrator 

wishes all time which elapses to be counted, then simply do not press the ñstopò button once the 

contest has been started.)   

7.2 Contest Length 

The Edit button on the Time tab displays the Edit Contest Time dialog (shown below) which 

allows the Administrator to change the elapsed time, remaining time, or contest length. 

                                                 
22

 The remaining time is also displayed on the Team and Judge client screens, and counts down automatically; 

however, it is displayed only to a resolution of one minute on those screens.   When the Team or Judge window is 

minimized the remaining time countdown is displayed in the window icon.  
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The time values in the Edit Contest Time dialog do not update automatically when the 

contest is running; they display only the instantaneous time values at the moment the dialog is 

activated.  If the contest is stopped when the dialog is activated, those times remain accurate 

indefinitely.   

If a new Contest Length which is less than the current Elapsed Time is entered, the system 

displays a warning message to inform you that setting the contest length to a value less than the 

elapsed time will effectively mean the contest is over.  

The ñStop clock at end of contestò checkbox has no effect.  Bug 378 has been filed to make 

this functionality work. 

7.3 Multi-Site Clock Control 

As described above, the contest clock in PC
2
 operates on a per-site basis.  That is, each site 

in a multi-site contest has its own contest clock, and PC
2
 keeps track of ñcontest timeò 

independently at each site.  This is done to allow support for independent time-management 

constraints at different sites, and allows scoring to be done accurately without worrying about 

differences in timing between sites (e.g., a necessary pause at one site which does not affect other 

sites). 

Each PC
2
 site server determines the time of submission of a run from a team in terms of 

ñcontest elapsed timeò, which means that a submission will be marked (ñtime-stampedò) according 

to the contest elapsed time at that site.  The scoreboard in turn computes rankings based on this 

ñsubmission timeò, which means that overall (multi-site) rankings will be determined according to 

ñcontest elapsed timeò at the site from which each run originated.   This method puts teams at all 

sites on an equal competitive footing regardless of differences in the time at which the contest 

actually starts at each site.   

However, this mechanism (keeping track of contest time independently at each site) can 

produce erroneous scoring results if the Contest Administrator does not take care to control the 

multi-site contest clocks correctly.  Specifically, in a multi-site contest it is important that the 

clock at each site be started at the moment the contest starts at that site.   
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Typically, for example, a contest is deemed to have started at a site at the moment the 

contest problems are distributed to teams at that site.  If this event (problem distribution; contest 

start) happens at different real times at different sites, then a Contest Administrator at each site 

should press the Start button at that site precisely when the contest starts at that site ï regardless of 

whether the contest has started simultaneously at other sites.  In this way, runs submitted by teams 

at each site will be correctly time-stamped with the true ñcontest elapsed timeò as their 

ñsubmission timeò. 

If all sites in the contest are fully connected, and the contest problems are handed out at the 

same instant at all sites, then a single Contest Administrator can easily coordinate the start of 

ñcontest timeò at all sites correctly, simply by using the ñStart All Sitesò button on the Time Tab.  

This button performs the same function as Start except that it applies the corresponding action 

(starting the contest clock running) simultaneously to all connected sites. (Use the Admin Sites tab 

to determine which sites are connected; connected sites are those that have valid IP addresses 

displayed in the Sites screen).
23

  

In a fully-connected multi-site contest where Contest Administrators at each site have 

agreed (e.g. by telephone or other method) on the precise instant at which all teams at all sites will 

receive the contest problems and thus the time at which the contest officially starts, having a single 

Contest Administrator press the Start All Sites button is the preferred (safest) way to coordinate the 

start of a contest.  Likewise, if all sites are tightly coordinated the Stop All Sites buttons can be 

used to stop the contest clock simultaneously at all connected sites.   

However, if there are some sites which do not have network connectivity, or some sites at 

which the distribution of the contest problems (and hence the start of the contest) is delayed for 

some reason, it is critical that a Contest Administrator at that site makes certain that the contest 

clock is started at that site at the moment the problems are handed out (or whatever other criteria 

determine the moment in time when the contest starts at that site).   

We have seen more than one instance of a situation in a multi-site contest where the contest 

problems were handed out at all sites (hence, the contest is effectively under way at all sites), but 

one or more sites failed to notify PC
2
 that the contest had started (either because the sites were not 

networked, or because the Start All Sites button was not used).  In this case, if say 30 minutes 

elapsed before PC
2
 is notified to start its contest clock at one site, then teams at that site will 

effectively get 30 ñfreeò minutes ï a run submitted 31 minutes after the problems were handed out 

will appear to PC
2
 at that site to have been submitted   ñ1 minute into the contestò.    

Caveat Administrator:    

It is critical that the PC
2
 ñcontest clockò be started, at every site, at the time 

the contest starts at that site. 

In addition, recall that as noted previously the Stop clock at end of contest checkbox is 

entirely local in function.  This box must be separately checked on the Admin client for each site 

                                                 
23

 If a new site server is started after the Start All Sites button is pressed, it will be necessary  to use an Admin client to 

start the contest time for that site.  Alternatively, you could use Start All Sites to start all sites including the new site.  



 

 

 

 

PC
2
 v9.2 Administratorôs Guide                 56                                      http://www.ecs.csus.edu/pc2 

   

 

where it is desired that the contest stop automatically when the Remaining Time clock counts 

down to zero.   

7.4 Practice Sessions:  Resetting A Contest  

In many contests, the overall contest activity starts with a ñpractice sessionò prior to the 

start of the actual contest.  The primary objective of the practice session is to ensure that all teams 

are familiar with the operation of the contest environment (PC
2
 in the present case) prior to the 

start of the real contest.  The practice session might provide teams with a trivial ñpractice problemò 

to solve (ñprint your team nameò or ñread a file containing integers and print the sum of the 

integersò, for example), and then require all teams to login to PC
2
 and test out the run submission 

mechanism by writing and submitting a solution to the practice problem.  Some contests also 

require teams to practice using the PC
2
 ñclarification systemò during the practice contest.  A 

practice session also has the advantage of giving the Judges practice with how PC
2
 works prior to 

the start of the real contest. 

In order to run such a ñpractice contestò prior to the start of the real contest, it is necessary 

to configure PC
2
 for the practice contest.  Most of the configuration is identical to what is required 

for setting up the real contest ï creating and configuring accounts, defining languages, etc.  The 

only real difference is typically with the specification of the problem set: the practice problem(s) 

must be configured into the system for the practice contest (it is undesirable to configure the real 

problems ahead of time, as this would mean the problem names would be visible to the teams 

during the practice).   However, most configuration items other than the problem set are usually 

exactly the same during a practice contest as they are during the subsequent real contest. 

At the end of such practice contest, it is necessary to ñresetò the state of the system by 

removing from the database all runs, clarification requests, judgments, etc. which were submitted 

during the practice contest.  However, it is at the same time desirable to avoid removing from the 

system the ñconfiguration informationò such as account names, passwords, language definitions, 

etc.  In addition, it is necessary to switch from the practice problem set to the real contest problem 

set. 

  There is a relatively simple way to accomplish a switch between a practice and a real 

contest while preserving the necessary information.  First, create two directories named (for 

example) pract ice  and real .  Change to the practice  directory, start a PC
2
 Server in that 

directory, and then start an Admin and configure a contest including the team accounts, languages, 

etc., but omitting the problem definitions.  Next, shut down the server then (recursively) copy the 

practice  directory contents to the real  directory.   This creates two directories with identical 

contest configurations, including accounts, languages, etc., but with no contest problems. 

Next, restart a server in the real  directory and then run an Admin and add the real contest 

problems to that configuration.  Finally, shut down the server, change to the practice  directory, 

and restart a server and an Admin in that directory and use the Admin to add the practice contest 

problem definitions to the practice  contest configuration.  This way, the real and practice 

contests both have the same accounts, languages, etc., but have different problem sets.  To switch 

to the real contest, shut down the practice contest server, switch to the real  directory, and start a 

new server in that directory. 
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8 Monitoring Contest Status 

8.1 Team Startup Status 

The Team Status tab on the main Administrator screen Run Contest tab is used to track the 

status of Teams once a contest has been started.  This is particularly useful during a ñpractice 

contestò held just prior to a real contest; it allows the Contest Administrator to verify that all teams 

have been able to login and use the basic PC
2
 functions successfully. 

A sample Team Status screen is shown below.  Initially all teams are displayed in RED, 

indicating that the team has not made any contact with the PC
2
 server.  When a team logs in, their 

display changes to YELLOW; when they have submitted at least one run or clarification request 

their display changes to MAGENTA or BLUE respectively; once a team has successfully 

submitted both a run and a clarification the display changes to GREEN, indicating the team has 

successfully performed all the basic PC
2
 functions and should be ready to use the system in the 

real contest.   (The screen below shows teams in each of these states, although it may be hard to 

read if you are not looking at a color copy of this manual.) 
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8.2 The Runs Display 

The Runs tab on the Run Contest tab on the Administrator screen displays a grid showing all 

the runs which have been submitted so far in the contest (from all teams, at all sites).  The run 

display grid can be sorted on any column by clicking in the column header; clicking multiple times 

toggles the sort between ascending and descending order.  The columns can also be resized by 

moving the column separators in the header. An example run grid is shown below. 

 

 

 

The Runs display provides a number of capabilities for the Contest Administrator.  One 

function of this display is to provide the ability to select a run which has already been judged (and 

hence no longer appears on the Judgeôs grid of available runs) and ñgive it back to the Judgesò so 

that it may be re-judged.  (Note that this assumes an Administrative decision to re-judge a run has 

been made for some reason; this is not a normal contest operation.)   

To give a run back to the Judges, click on the row containing the run to select it, then click 

the Give button.  This will cause the run to appear on the Judgeôs screens so that it can be selected 

and re-judged. (Note:  when a Judge selects a run which has been sent for re-judging, a warning 

message is displayed on the Judgeôs screen asking for verification that the run really is intended for 

re-judging.)  A run does not disappear from the Administratorôs grid when it is sent for re-judging; 

the Administrator always has a complete listing of every run submitted in the contest, from all 

teams at all sites.   
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A second purpose of the Runs display is to allow the Administrator to ñtake a run awayò 

from a Judge. This can be used, for example, to take back a run which was given in error to the 

Judges for re-judging.  Any time there is a run on the Judgeôs display grid which should not be 

there (because it has already been judged and is not intended to be re-judged, for example), click 

on the run in the Administratorôs Runs display then click the Take button.  This will remove the 

run from the Judgeôs screens.   

8.3 Editing Runs 

Another function of the Runs display is to allow the Contest Administrator to edit various 

parameters associated with a specific run ï for example, to mark a specific run as ñdeletedò or to 

change the effective submission time of a run.  This allows the Contest Administrator to make 

decisions regarding unanticipated situations affecting how a run should be considered in scoring.
24

 

To edit a run, select the run in the Runs grid and then press the Edit button.  This will bring 

up the following Edit Run dialog :  

 

 
 

 

 

The ñProblemò,  ñLanguageò, and ñJudgmentò drop-down lists allow the Administrator to 

alter the specification of the corresponding attributes associated with the run.  It is allowable to 

change multiple attributes of a run during a single edit (although this would be unusual; normally, 

editing a run is done for a single specific purpose such as correcting a judging error). 
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 It is assumed that the Contest Administrator understands the ramifications of changing run attributes; for example, 

that changing the Elapsed Time affects the number of penalty points assigned to the run, changing the Problem 

affects how many runs a team has submitted for a given problem, etc.  PC
2
 is not smart enough to decide whether 

you should change the attributes of a run; it just gives you the capability to do so. 
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Changing the ñProblemò attribute will have the effect of changing the way in which this 

run is considered in scoring:  it will be counted as a run for the newly specified Problem  

(however, this will only have an actual effect on the scoring results if the Team has correctly 

solved the newly specified Problem; see the chapter on the Scoreboard for details).  Changing the 

ñLanguageò attribute will have the effect, if the run is subsequently re-executed, of changing the 

language definition (compiler invocation) used to compile and then execute the run.  Changing the 

ñJudgmentò attribute will have the effect of causing the newly specified judgment to be the one 

used by the Scoreboard in determining whether the Team has correctly solved this problem. 

ñElapsed Timeò represents the elapsed time in minutes from the start of the contest  

(contest elapsed time, not counting minutes during which the contest clock was stopped) at which 

the run was received.  The Administrator can change this value as desired.  Note that Elapsed Time 

is considered the ñteam submission timeò and is used to determine the calculation of penalty points 

assigned to the run.  

Checking the ñDelete Runò box will cause the run to be completely ignored in all scoring 

computations.  Elapsed Time, Judgment value, and all other attributes of a run which is  marked 

ñDeletedò have no effect on scoring. A run marked as deleted no longer shows on the appropriate 

Teamôs grid. (ñDeletedò runs do not actually get removed from the database (nor from the Runs 

display), they are simply marked as such to indicate they should be ignored for scoring purposes.)  

If a run has been previously marked as deleted and subsequently the Mark Run as Deleted box is 

unchecked, the run is once again considered in further scoring computations, with no indication 

that it was previously ñmarked as deletedò. 

The ñNotify Teamò checkbox is used to indicate whether or not the Team which submitted 

this run should be sent a notification of the ñJudgmentò value applied to this run after it has been 

edited.  Normally, editing involves correcting an internal administrative error and it is not desirable 

to notify the Team of any editing, so the default operation is to suppress Team notification.  If it is 

desired that the Team should receive a notification of the result of editing the run (for example, a 

judgment was changed from NO to YES and the Contest Administrator wishes the Team to know 

this), uncheck the ñSuppress Team Notificationò checkbox.   

The Execute button allows the Contest Administrator to execute a run just as it would be 

executed on a Judgeôs machine.  This is useful, for example, when a Team submitted a run with an 

incorrect language specification (which most likely caused a Judge to render a ñCompilation 

Errorò judgment for the run),  and it is desired to determine what the result would have been if the 

language specification had been correct.  The Language drop-down list can be used to change the 

language attribute of the run, and it can then be executed at the Admin workstation.    Note, 

however, that the Execute function will only work correctly on the Admin workstation if the 

workstation has been configured with the necessary language compilers, in the same way as on a 

Judgeôs machine.   

Once a run has been edited (and re-executed if desired), pressing the Update button will 

store the new specification of the runôs attributes in the database and, if team notification has not  

been suppressed it will send a notice of the run status to the Team.   Note that once an update has 

been applied, the former state of the run is lost; there is no way to restore a run to a prior state once 

it has been edited (other than simply re-editing the run and changing the values back ï but PC
2
 

does not keep track of the old run state once the Update button has been pushed). 
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8.3.1 Extracting Runs  

 

The Extract button on the Edit Run dialog allows the run being edited to be ñextractedò 

(exported) to a separate directory.    When the Extract button is clicked the following will appear: 

 

  

The extract directory is located under the $PC2HOME directory.  If Run 2 for Site 1 was 

being edited and the Extract button was pushed, the following files would be created in the extract 

directory: 

extract/site1run2/pc 2.run2.txt  

extract/site1run2/Prac.java  

The pc2.run2.txt  file contains information about the run including Run #, Site #, Team 

Id, Problem Name, Language Name and contest elapsed time for example: 

 
...  

Run   : 2  

Site  : 1  

Team  : TEAM12 @ site 1  

Prob  : Hel lo  

Lang  : Java  

Elaps : 4  

...  

 

The second file (Prac.java  in the example above) contains the source code which was 

submitted for the run which has been extracted. 

The current version of PC
2
 has no way to extract multiple runs with a single action; to 

extract several runs it is (unfortunately) necessary to Edit each run and extract it individually.  

(Yes, fixing this is on our list of ñto-doôsò). 
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8.4 Filtering  Runs 

It is frequently desirable to view a subset of the complete set of runs which are currently in 

the database.  For example, the Contest Administrator may be interested in looking at all the runs 

for a given Problem, or all the runs from a given Team, or all the runs submitted during a specific 

window of time, or some combination of these.     

The Administrator Runs display has associated with it a filter which can be used to apply a 

set of filtering criteria to the runs which are displayed.
25

  Pushing the Filter button on the Runs 

display screen will produce the following dialog, which is used to set the filtering criteria: 

 

Selecting a set of items in the filter dialog indicates that those items should be displayed on 

the Runs grid.  For example, to specify that the Runs grid should display all (and only) runs from 

Team 1 at site ñCSUSò for the problem named ñPenguinsò, you would select ñPenguinsò in the 

Problems column, ñTeam1ò in the Teams column, ñCSUSò in the Sites column, and ñAllò in the 

Language, OS, and Time columns, and then press the Update button.  The  Runs grid would then 

apply the specified filter criteria to all runs, displaying only those that match the selected criteria.  

As another example, to display all (and only) runs which were submitted during the first 20 

minutes of the contest, you would enter ñ0ò in the ñFromò time field, ñ20ò in the ñToò time field, 

and select ñAllò in the Problems, Teams, Sites, Language, and OS fields, and then press the Update 

button. 

The filter is designed with the expectation that at least one entry will be selected in each 

column.  The ñClear Allò button in each column is provided as a convenience to allow ñde-

selectionò of all entries in anticipation of then selecting one or more entries in the column. 

However, clearing all criteria in a column does not make sense as a final filtering operation:  if  

ñClear Allò were allowed as the final choice in a column (that is, if no entry in the column was 

selected following a ñClear Allò for the column), this would imply that no runs should be 
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 The Judge client provides a similar filtering operation; the discussion here on filters applies equally to the Judge. 
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displayed (since no runs would match the filtering criteria of ñnothing selectedò).  For this reason, 

the filter ignores a ñClear Allò condition if it is the last operation performed on a column and 

instead effectively selects all the criteria in that column.  In other words, pushing ñClear Allò as 

the last operation on a column is effectively the same thing as pushing ñSelect Allò on that column. 

The same logic applies to the ñClear Allò button near the bottom of the screen, which is 

used to initially clear all entries in all columns, in anticipation of then selecting at least one entry 

in each column.  If this global ñClear Allò is the last operation selected prior to pressing the Update 

button, the filter interprets this as a request to disable the filtering operation entirely; that is, to 

display all runs on the Runs grid.  Thus, the global ñClear Allò button is effectively a ñFilter Offò 

(no filtering) button.   

In order to remind the user when filtering of runs is taking place, any time a filtering 

operation has been selected the ñFilterò button on the Admin screen will change color to blue and 

will indicate ñonò, like so:   Filter (ON).   Disabling filtering (using the ñClear Allò button as 

described above) will return the Filter  button to its normal state. 

  The ñOk ò field is used to specify the command line which is used to compile source code 

and produce an ñexecutable program fileò in the language.   

The Ok button will save the filter settings and if the filter is ON will update the Runs list 

with the filter settings. 

The Apply button will immediately reload the Runs list with the filter settings (if Filter On 

is checked).   This can be used to quickly find runs based on the filter instead of having to use 3 

steps to see the filtered results.  Three steps would be:  1) (Edit) Filter, 2) change filter 3)  Ok 

button 


















































































