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1 Introduction

1.1 Overview

PC is a dynamic, distributed retime system designed to manage and control
Programming Contests. It includes pag for multisite contests, heterogeneous platform
operations including mixed Windows and Unix in a single contest, and dynamtowealpdates
of contest status and standings to all sites. This manual describes the steps required to install,
configure, and run a contest using £C Further information on PCincluding how to obtain a
copy of the system, can be found attp://www.ecs.csus.edu/pc2

PC operates using a clieserver architecture. Eacitesin a contest runs a single PC
server and also runs multiple B@lientswhich communicate with the site server. Logging into a
client using one of several different types of ?Patcounts (Administrator, Team, Judge, or
Scoreboard) enables that cliea 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 (SHoreboar

PC clients communicate only with the server at their site, regardless of the number of sites
in the contest. In a mulsite contest, site servers communicate not only with their own clients but
also with other site servers, in order to keep tratkglobal contest state. The following
communication requirements must therefore be met in order to run a contest uSinglpP@
machine running a PCserver must be able to communicate via TCP/IP with every machine
running a PEclient at its site; ad (2) in a multisite contest, every machine running & B&rver
must be able to communicate via TCP/IP with the machines runnifgeé?@rs at every other
site. In particular, there must not be any firewalls which prohibit these communicationtpaths;
system will not operate if this communication is blockétis not necessary for client machines to
be able to contact machines at other sites.

Each PG module (server or client) readse or moreinitialization files when it starts;
these filesare usedto configure the module at startup. The client module also tailors its
configuration when a user (Team, Judge, etc.) logs in. In a typiéaldP@st configuration, each
Team, Judge, etc. uses a separate physical machine, and each of thasesmack 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, etd)wi be executing their own fAJav
must have their own separate directory structuiecluding their own separate copy of the?PC
initialization files in their account.

Setting up and running a contest using R®olves the fowing steps: (1) installing Java
and PC on the contest machines; (2) creating/editing the necessary initialization files; (3) starting
the server(s) and clients(s); (4) configuring”®& the contest via an Administrator client; and (5)
starting thecontest 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.

'!See the Appendix titled fANet wor ki’owrnéworks.t r ai nt so for f
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1.2 Differences From Past Versions

While the basic functionality of PG/ersion 9(V9) is the same as that of Version 8 (and
prior versions), a number of important enhancements have occurred in Verston® of the
major enhancements are listed below; these are described in detail in the corresponding section of
this manual.

T Streaml i ned #A. i.niTch ef iflsea tweddgd . i neMersienBatendr ej ec
longer necessary (the values formerly specified via these files are now configurable
interactively). There is now just one single file used to configure the syspe@v9.ini 0 .

1 Enhanced Network Configuration. Each PC server in a multsite contest must have a
publicly accessible IP address which @tept inbound connections on a single port. Each
client must have network access to its serMetwork operatiorbehind NAT boxes is also
now supported provided the above two requiremangsmet. It is no longer necessary to
open a large range of firewall ports to use the system.

1 Single-point Contest Administration. In Version 9 it is possible to manage an entmgti-
site contest from one site using a singldministrator. All contest details, including
generation of P€accounts for all sites, can be doflem a single Admin client; this is
described in more detail below.

1 Enhanced Security Information transnited over the network in V9, both between clients
and servers and betwedifferent servers in a mulsite contest, is now fully encrypted. In
addition,contestinformation stored odisk is also automatically encrypted.

1 Server Control. When a PEV9 sewerisstartedtdi spl ays a #fl ogin GUI &
the clients. The login account name for the first serverdnoan t e st sited 0a,| waiytsh
a def aul t gied sos.Walowihg tieefveryffirstiogin the server prompts for a
contest passwd. At this point the contestdministrator must choose and enter a password
which will then be used to perform disk fiencryption. If a contest is shut down and
restarted it will then be necessary to reenter the samtest password when the server is
restarted. (Note that tlmntest passworid unrelated to thsitelogin/password In the case
of a multisite contest, only théirst server prompts for a contest passwasdpsequent
servers obtain the contest password via their secure connectienrtamote serverStarting
with PC Version 9.2, the display of the server GUI can be suppressed using appropriate
commandine options.

1 Administrator Options. The contest administrator has a wide variety of options available in
V9, including configurabn of user accounts, associating team accounts into groups,
specificationof judgebés responses to submitted run
problems, control of the contest clock and other settings, and generation of a variety of
contest infomation reports. Beginning with P€ Version 9.1 the administrator can also
configure contest @r oOobbmmst dvitb)or yitedidhuomeoa t e d
review; can import contest configuration and control data from the ICPC registration
database;la Afi capabnpdoty for both runs and cl ar
andf eel 6 of <client GUI s.
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T Application Programming Interface (API). Beginningwith Version 9.1 PC provides an
externallyaccessible API1.This APl supports creation afbitrary external clients which can
connect to a running contest (provided they have the proper authentication credentials
specifically, a valid account and password). Once connected to a contest, the external client
can fAregi st er aurrenoe of aivarietgal corfitestrevents FEor examnple, 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 mamial tries to give a complete description of installing and using B@
following web referencemay provide additional helpful informatiorin particular, the PEWiki

is updated much morfeequently than this manual and should be consulted frequently for answers
to questions.

PC* home page
http://www.ecs.csus.edu/pc2

PC?Wiki i up to date aticles and information about PC?
http://pc2.ecs.csus.edu/wiki/Main_Page

PC?Bugzilla - enhancement anddefect tracking and reporting for PC?
http:/pc2.ecs.csus.edu/bugzilla/
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2 PC? Startup Checklist for Geniuses

For those people who hate to read manuals and would rather take a chance with a shortcut
list, here is avery tersesummary of the steps necessary to instafl ®&@l 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, pleaseread the rest of the manuabefore sendig us a request for help.

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

Install PC? by unzipping the PC2 distribution to a directory of your choice
Add the PC2 bin directory to the PATH

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

Start a PC2 server using the command "pc2server"
1 Login using the name "siteloand password "sitel"

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

Start a PC2 Administrator module using the command "pc2admin” and login
using the name "root" and password "administratorl”

Configure at least the following contest items via the Admin:
1 Accounts (generate the necessary accounts)

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

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

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

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.

Start a PC2 client (using the command pc2board) on the Scoreboard machine
and log in using the "boardl" Scoreboard account/password; arrange for the

scoreboard-gener ated HTML files to be accessibl



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’R6 configureand 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, stanicthgnonitoringhe contestand

using the P&scoreboard In addition several appendices cover details of certain topics.

3.1 Installation

1.

Install the Javé&tandard Edition (SEJoftware Development Kit (SDK) or Java Runtime
Environment (JRE)yersion 15 or later on each machine. Themainder of this manual
assumes t hat A$IAVAHOMEDO represents t he
information on obtaining the Java SDK, visitttp://www.javasoft.com

Ensuren $J AV A HOMIE cantaimed inthe PATH environment variable on each
machine (ie., for each user).

Go to the PEhome pagésee Chapter 1, under References)navi gate to the
page, and awnload thdatestPC .ziPo or fitar.gzofile to the directory where you wish
to install PG (this can be any directory of your choice).

Unzip thedownloadedf i | e, being sure to tell t he u
hierarchyo and fpr eFhsmwW ereate a slieectosy enarde(fot i v i t y
example) pc2-9.2.0, which for the remainder of this manual we refer to as the
$PC2HQME directory. The $PC2HOME directogontainsbin, lib, doc, sampsand
otherdirectories plus a defaultfipc2v9.inio file (see the following chapteglong with

several text files giving basic informati@uch as the system version number. dbe

andsamps directoriescontain the system documentation and a variety of sample scripts,
files, and other goodi es ydooindexintglot cwant et
used to browse the documentatiofNOTE: all files and directories which comprise a

PC distribution (.zip or .tar.gz file) will unzip into the $PC2HOME directory. See the
appendices for a complete description of Bigtribution contents.)

Add the PC fibi n o6 d(ihat ésctheodirgctory $PC2HOME/birtp the PATH
environment ariableon each machine.

3.2 Network / Firewall Reguirements

Here are PE&firewall requirements see al so the Appendi x fANet w

1. PC Clients need to be allowed makeoutbound connections to their servieence
servers need to be open to inboundraxtions from the clients.

2. Servers need to be allowednmakeoutbound connecticto all other servers
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3. Servers need to be open to inbound connections from all other servers

3.3 Uninstall

4.

To uninstall P€do the followingon each P& Server and client machine
Use thepc2resetscript to emove the contents of aRC directories
Remove thec2v9.inifile andthearchive directory.

Remove the&dPC2HOME directory and its contents

Restore the system environment varialff&TH andCLASSPATH)

PC itself does not mke any changes to any machine locations outside those listed above
either during installation or execution. In particular, for exlEmpg makes no entries in the
Registryon a Windows machinejor does it copy any files to locations odésthe installaon
directory or the current working directoiryany environment.
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4 PC? Initialization Files

When a PEmodule (server or client) begins running, itreads fAi ni t idmamedz at i o
pc2v9.ini  from the directory in which it was startéd The ContesAdministrator must ensure
this file is presenind edited as necessary on each magiioe to starting a Pbmodule.

This chapter describes the initigtmon files and their contenfsote: some default versions
of the initialization files are provitl with the P&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 PGmoduler eads a fd2Wo.iei 0 a mé d By default @aphmodule
looks for itspc2v9.ini  file in the current workingdirectory, thus for example Team machines
would typically need to have pc2v9.ni  f il e in their (Commoamebne di r e
arguments can be used to point to a different locatiothépc2v9.ini  file; see the Appendices
for details.)

Thepc2vo.ini  file provides key initialization information to tHeC> module. The file is
formatted in sections. Each section starts with a seo@gome in square bracleetThe following
different section names are recognize@erver] and[client]. Each P& module reads the entire
file, but silently ignores any information which does not pertain (fmitexample, server modules
ignoredata inall sections excephe [server] section etc) All l i nes starting wi
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

T h eattrifuteName O is a predef i neldtofsRCr configurationh 0 s e n
attribuvatsd Thetlile value to which the corre
pc2v9.ini file is read by a modul e. No spaces are

sign.

Some attribute assignment staterseate 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 predefau 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 attributesustbe specified in thec2v9.ini  file in order br
the system to function properly.

2 Older versions of PTalso read files nametkject.ini and sitelist.ini . However, te functionality
provided by those files is incorporated into interactive screens in the Administrator clierft W9 Pahd 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 sanpe®9.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
singlepc2v9.ini  file containng all the required entries and put this same file on all machines at
a given site.

# sample  pc2v9.ini file
[client]
# Tell PC clients where to find their  server (IP and port)

server=19 8. 51.1 00. 50:50002

The samplepc2v9.ini  file shown above would beppropriate for both client and server
machines in a singlsite contest

Inamult,si t e contest, the server at one of 't he
servers at all ot her sites are desi gstaet, @dd s e
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 ws&rver communication in a muklite contest is
established. The distinction between vefther a server waits to be contacted (is a primary) or
initiates remote contact (i's a secomaarny) aing
Asecondaryodo servers.

In a multisite contest exactly one of the servers should be started as a psenagy (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 controbgdahe contents of thec2v9.ini  file.

By default (that is, in the absence of any information inptt®9.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 progling an additional entry in thjeerver] section of thepc2v9.ini  file of that
server. This additional entry, known d@be remoteServer attributdells the secondary server the
IP address and port number at which it should attempt to contact the psevagr. If this
remoteServer attribute ot present irfserver] section ofthepc2v9.ini  file when a server starts,
the server implicitly assumes it is a primary server.

Thus for example, thpc2v9.ini  file on the primary server in a mubite contestmight
look like the sample above (since it does not containramyteServer 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 t heir si dges @r(IPand 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[¢hent] section ofthe abovepc2v9.ini  file
for a secondry site is the (hypotheticallP address of the server for that site, whereas the IP
address given in theemoteServer attribute in thefserver] section is the address of the primary

serveri the addressvhich the (secondary) servehould use to contactehprimary server and
ij oin the contesto.
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5 PC? Startup Procedure

5.1 Built-in Commands

OncePEhas been installigd and etsheh arvesc ebdeseanr yp rfio
editedand placed in the appropriate startup diredtahe normal PEstartupprocedure 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, seconglaservers can be started at remote sites (if any),
followed by additional clients at both the primary and (in the case of a-sitelticontest)
secondary sites.

The Pédi stribution comes with a collection o
startingthe various modules. The available command scripts and their corresponding functions
are listed below. To invoke the specified function, simply type the corresponding command at a
command promptThec o mmands r ebmd de&i rn enc tt dred/2 fbGeMEeoa t (ht hfie$ Pr
directory of an unzipped Panstallation),so the normal method of invoking them would be to
change toHhe contestdirectory (that is, the directory where the contest will be run from, where
logs are to be kept, etc.andtype the commad name (note that this assumes, as previously
recommended, that the $PC2HOME/bin directory has been added to the $PATH)

Command Function
pc2server Starts a P&EServer
pc2admin Starts a P€Client expecting an Administrator login
pc2team Starts a B° Client expecting a Team login
pc2judge Starts a P€Client expecting a Judge login
pc2board Starts a PCClient expecting a Scoreboard login

Thus the normal startup procedure would béntmket he c o mpamsarverd @ o st art
server, thenin a segarate command windowo invoket he c o mepamirdd fi 0 st art
Administrative client to be used to configure the contest details fn P®ce the contest details
are configured, other clients can be started (as well as servers at other sites)euspdpriate
commands.

5.2 Server Startup

When a server i s st apceevel 0() U S itnhge seehsetogin ovmniali
window similar to the following

% In a Windows environment the command sariptar e al | fAbatch filesdo whose name:
name followed by A.bato. I'n a Unix environment the o
match the given command names. Thus the same command name can be usessref#ndlanderlying OS.
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B Pct2 Login

California State University, Sacramento
Programming Contest Control System

S

SACRAMENTO
STATE

Name

Password

Bu@ acm

PCA2 version 9.2 20110720 2302

International Collegiate
Programming Contest

event
sponsor

The default login name for the primary (first) site servesitgl; the default password is

also sitel (the password can subsequently be changedbalesv).

Entering these values and

pressing the Login button on the above screenimtibte 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 f@ite 1 for thevery first time there is no contesipecific
information stored in the system. All contest information which is subsequently entered will be

stored inencryptedform, to protect the integrity of the cast data.

In order to manage the

encryption and allow authorized access at a later time, the Contest Administrator must provide a
contest master passwordlhus, on the very first login to primary (first) server, the following

screen will appear:

Set Contest Master Password

&

The Contest Password

In order to insure contest security, all contest data 1s protected by a
master password. Before anyone can restart a contest or access
sensitive data they will be asked to enter this contest master password.
This screen is the place where you set (and confirm) the value of the
contest master password. (Note that the contest master password is
independent of the passwords needed to login to any specific contest
account -- Server, Admin, Team, Judge, etc.)

Contest Password

Confirm Contest Password

PCA2 version 9.2 20110720 2302
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The Contest Administrator must enter (and confirm) a password to be used to perform
contest data encryption. Note thhis password provides access to all contesdted data it
should be welchosen and welbrotected. Note also thathere is no defaulvalue for this
password;it must be set (chosen and confirmed) by the Contest Administr&aotering and
confirming a contest master passw@rd addition to the login ID and login passwompletes
the login process.

If a first-site server is startedgainat some later point in time (i.e. after a contest master
password has been set), pressing the Login bt
following screen:

B Enter Contest Master Password

This server has been started previously.

To restart the server you must enter the Contest Master Password
which was specified when the server was first started.

Contest Password

PCA2version 9.2 20110830 2306

At this point the user must entdre Contest Passwold order to complet 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 usimg2berver command as above,
and logs in using the default site name (for epleysite?) and passwords{te?2. The secondary
server contacts the primary serypointed to by theemoteServer=xxx entry in itspc2v9.ini
file) and obtains the current contest master password difemtfythe remote serveiNote that the
second serr doesot displaythe 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 ihay be desirable to run a P&erver without a GUI frorénd. This
can be accomplished using thenogui command line argumertescribed inthe appendk on
Server Command Line argumentdNote that if this option is chosen there is no Gd$ed way to
erter login, account password and contest passwdadmation These maye entered on the
command line as well. For example, to start a primary (first) server with no GUI the following
command could be usel:

pc2server  -- nogui -- login sitel -- password sitel -- contestpassword contest

To start a secondary server without a GUI in a nailé contest the following command
could be used

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

Note that since this seer is presumed to be secondary (meaning it has2e.ini  entry
pointing to a remote server which is the primary server),-th@ntestpassword  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 theogui 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 subsequertext 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 norGUI server, use the Shutdown button the Site tab on the Administrator
GUI to gracefullystopthe server.

* Note that a drawback of this approach is that the login and contest master passwords must be typedxngsiain

the command | ine. A much more -Féeceumowmenmapti dnnesatgut
allows specification on the command line ofila containing the necessary security information. See the appendix
titl &derivved Command Line Argumentso for details.
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5.3 Server GUI Controls

Upon successful logito a server(assuming the server was started without-thegui
option)a GUI similar to thdollowing appears

B pC" 2 Server (Site 1) [STOPPED] 9.2-2302

rCunnectiuns |’Lugins rOptiuns rRepIay rRepurts |/S'rtes rTimes |

Site Number | Site Title | Passward | IF Fart
1 Site1 |lsitet ||ocalhost|5o002

Add Site Reconnect ‘ | Shutdown

The tabs across the top of this GUI allow theerto examine and modify various
corfiguration items in the contestThose items which are primarigerverrelatedare described
below; some of théabsalso appear in the B@dministrator GUI and are described in the chapter
on AConfiguri>ng the Contesto.

5.3.1 Adding Sites

The Sites pane (shown above) listseach contest site which the system knows about.
Il ni tial ly iokndwp; hior8dr foea séreer at another site to join the conthst,

additionalsite must first be added to the Sitestli

To make the system aware of the s@rce of anothesite, pressthe Add Site button to
create a new row in the grfd.In the new row which appears, select ®assword field and

°I'n the case of standgiing oat s ¢ Adminiktratarieli€is thebnty way to access
some of these screens. In addition, some sepetific capabilities caonly be accessed via the server GUI.

® The Add Site button also appears on$iiestab in the Administration module GUI (where it can be found uttter
Run Contesttab).
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change the password from the default vdlulext, selectthe IP field in the new row and enter

the IPaddresdor the nevsite( t hat 1 s, the | P addr dghersselentthe t hat
Port field in the row and enter the port number at which the new site is expected to be contacting
the primary sité. Optionally, select th&ite Title field and asign a name to the sit€inally, press
theUpdate Site button to save the site info.

Note that adding a siteis atwo step process useAdd Site to input the site datathen
Update Site to save the sitedata.

When starting a server for a site, themusust supply two data values;oain nameand a
password For each site in the cont essittfodlomeche s e
immediately (no spaces) by ttsite number(for example,sitel or site3. Eachs e r vsie 0 s
numberis the valiegiven in the leftmost field in thBitesdisplay mne. Theasswordor logging
in to each site server is the value given inRasswordfield. If the password for a remote site is
changed using th8ites pane, the new password must be relayed tadh®te site in order for
them to be able to log in to the contest.

Note that there is no correlation between the value shown RBitiaditle field of theSites
pane and the data required to log a server into a contest; login names for servers ae alway
fisiteXo , w X r ie sit® humieeshown at the left of each row in tistespane. The only
function of the ASite Titl emaddble elerdncd far eathositep r o v
that reference string is not used in any internal afjers in PE,

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 o u%Versioh8 engmadto shutdowrhkil)thee ot
server andeastart it when this happened. In Version 9 thereRe@nnectioffieatureavailable to
help with this situation.

To determine whether a site which communication has been lost can be reconnected
without kil ling and,cheethdlLaging pamdseet belew)f he seevdrs s er
from that siteappearsn a row in theLogins grid, there is a connection between the sitiesthis
example on Site 1, Site 2 is logged in.

"It is critically importantfor the security of your contest that you ememw passwordfor everysite (including the

first one). Otherwise, since the default values for site passwords ar&neelh (published for example in this
manual), some baguy couldstart 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 specifiecoaRtigeini  file at the remote
site; the servers will not be akie communicate with each other if the port numbers do not match. Also note that
when a new fAsite r owo0 AddSitahludoa,dhe default pdrit@umber assignad soithe gewt h e
site isnotthe same as the default for the first site. i€glty the port numbers must be changed to match (assuming
all sites will use the same port for communication).
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B pc*~ 2 Server (Site 1) [STOPPED] 9.2-2302 =13

Connections | Logins rOptinns |/Replay rﬂepnrts |/Sites rTimes |
Mumber Connection Id
i Socketfaddr=M27.0.01,por=4170 localpon=50002]-896 3266247
Il | [ v]
| Logofi | | Report |

To reconnect a site that was previously loggetibat is now disonnected, use the
Reconnect button. Note that the Reconnect button is on thé&ites tab, not the Login tab.
When the site is reconnected, that site will appear in the list on the Login tab.

EBX

B3 pC*" 2 Server (Site 1) [STOPPED] 9.2-2302

rCnnneminns angins |/0ptinns rﬂeplay rﬂepnrts |/S'rte5 |’Times |
Site Number | Site Title | Password IP Fort
1 Site 1 apple 10.1.1.22 0002
2 Site 2 tree 10.1.1.23 21002
3 Site 3 car 10.1.1.25 2002
Add Site | | Update Site | | Cancel | ‘ Reconnect | | Shutdown

° 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 showatvhetwork connections and what Pelient
logins have occurred since the server was started. They can sometimes be husipdwith
reconnection when sites get disconnectasl described aboyver to trace anomalous or error
conditions in the system. h&y can also be used to force a disconnection or logout from the
system; this is done by highlighting (selectirrgiow in the corresponding grid and pushing the
Disconnect (Or Logoff) button.

5.3.4 Replay

This tab contains code designed to allow reading a sbateents database and recreating
the sequence of contest events withirf.PCurrently this code is experimental and should be used
with extreme cautionContact the PETeam for more details about this feature.

5.3.5 Additional Server GUI Controls

The remaimg tabs on the Server GUDJtions, Reports, andTime) 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 P€server is running at a site, users (Contest Administratdusiges, and Teams)
at the site can start PQlients to login and use the syst@mThe normal procedure is first to start

a client pcRasmindg colmenamd and | ogi n as(padswoed fir oc
Aadmi ni dntorder to canfigure hcontest. Subsequently each Contest Judge would start a
client pcFudgel § t beménd, and each Teampddtand d st ¢

command. The Contest Administrator would normally also start ase@eboard using the
fipc2board © ¢ o mhroggng inusingthe P&ic count fAboar d1o.

Each time a client is started, the client will readpitsvo.ini  file to determine its site
name and the location of its server, and then contact the server. Following this initialization
sequence, the cliemti | | di splay a fAloginodo window as sho
accept a user (Team, Judge, Administrator, or Scoreboard) login. Depending on the logging
|l evel s speci fpd2w.id file the pnogress of thesa stepsswill bepthyed and/or
written to the filepc2zlog i n t he c¢cl i entds startup directory.
produce the login screen, check tbeg file in thelogsdirectory for more detaild’

PC*2 Login

California State University, Sacramento
Programming Contest Control System

Name

\5\ || |

Password

SACRAMENTO
STATE

PCA2 version 9.2 20110720 2302

!'-E' % acm International Collegiate === avent
— Programming Contest & B YR Sponsor

%1n the case of users loggjnn 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 thgprapriate initialization files. Under Xwindows, the DISPLAY
environment variable can be used to direct @@phical output from the client back to the Xterminal.

™ See the Appendices for further descriptions of log files and their contents.
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6 Configuring the Contest in PC?

6.1 Administrator Login

OncePEi's set up and running, it i s necessar)
window in order to use the system. APftaccount o is required in ord
singlekaccount exists; tlh2o)acafoutnhi s extien g Mé iogxd @ac € ©
is a master Administrative accounthich is used to configure the P6ystem initially for the
contest. Regular users (especially Teams) should NOT be given access to this account.

The default passworaf theroot account isadministratorl. 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 &@ount managemefiunctiorson thei Conf i gur e Co

Accountso tab; see bel ow.
Af ter | o0ggi ngoAdministtator accouet, the following screen will be
di spl ayed. This is referred to as thednfiambhsa

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 areraalin the following chapters.

1l

5:00:00
Configure Contest rRun Contest |

Judgements rLanguages rNDtiﬁ-::atinns rPrnhIems rREpurts rSettings rTimes |

Accounts |/ Auto Judge r Groups |/ ICPC

Site T Type Arcount Id Display Mame Group Alias

Site 1 administrator 1 administrator

Site 2 administrator 1 administratar]

Generate | ‘ Add ‘ | Edit ‘ | Filter ‘ | Load | ‘ Save |

PCv9.2Admi ni stratords Gui de22 http://www.ecs.csus.edu/pc2



6.2 User Accounts

6.2.1 Account Creation

Before any logins other thaiwot can occur, it is necessary to create user accounts. To
create accounts for users, click thenerate button on theaccounts tab on theConfigure Tab on
the main Administrator screen. This will display the following screen:

% Generate Accounts

Site Site 1 (Site 1, This Site)

Administrators (1)
Judges (0)

Teams (0)

HULLE

Scoreboards (0)

|

Start Account Number at

‘ Close

Note that thef(l) 0t o t he right of the AAdmMinistratc
Administrator account exisisthat one account is threot accounti and no other accountsist.
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 thi
the PC scoreboard is going to be used at thie &r 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 clickcéherate button. Depending on the
number of accounts, number ofes, and comuomication delaysit 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 screenac&ints
always start with t& wordteam, judge, admin, or board, followed by a number. See the next
section for information on viewing/changing the state of generated accounts.

Accounts in P€aresitespecific This means that in a mukite contesan Administrator
must createthe accounts foeachsite. There are two steps for the Administrator to create
acounts on a site. Firdipgin a server from each of those sites. Second, an Administrattes
accounts by selecting the site then creating the accounts as deabobed
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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 neglg ner at ed account s IS A
Account Nameo. Thits tnteea npa sf sowo redx afnoprl et heh aac c
the password for the account Ajudgelo iiss #fAj u

created with all letters in lowercase.

Passwords for accounts can be changed from their default valuegibhyg edch account.
To do his use the Edit button on tecounts Tab under the Configure Contest tab.

B pc* 2 ADMINISTRATOR 1 (Site 1) [STARTED] 9.2-2302 =13

3:22:43
ff:onﬁgure Contest rRun Contest |
Judgements | Languages | Mofifications | Packets | Problems | Reports | Settings | Times |

Accounts i Auto Judge [ Groups [ ICPC |
Site Type © Account ld Display Mame Group Alias |_
Site 1 judge 12 judgel 2 sl
Site 1 scareboard 1 scareboard?
Site 1 team 1 team
Site 1 team 2 team2
Site 1 team 3 team3
Site 1 team 4 tearm4 =
Site 1 team ] teama
Site 1 team B teamb
Site 1 team T team’y
Site 1 team a team@
Site 1 team g teamd -

Generate ‘ | Add ‘ | Edit | | Filter ‘ | Load ‘ | Save ‘
To edit an account , click on the account i
selected in the display sihtoawnb watbtoovre.) , THBmids t \uie
fEdit Accountd Wi ndow, shown bel ow:
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B Edit Account team? {Site 1) M=

! Permissions / Abilities
Account d

: [ | Generate a clarification and answe |
team: [ Give clarifications to judges
Display Name [ ] Give runs to judges
|team2 | [ ] Judge runs

“|¥] Login
Password [ Print balloons
|team2 | [ ] Re-judge runs

:|_] Reconnect server
Password Confirmation §§ [ ] Reset contest/profile
|team2 | Shown on scoreboard displays

¢|_] Shutdown all servers L
Account Type Site “I] Shutdown server §

|1 Shutoff output n
Group [ ] Start contest clock

“|[] Stop contest clock
|N0"E SELECTED | i | Submit a clarification |
Rlias K I [ D] |
| | 7 permissions selected

: Reset |

Update Close

The fADisplay Nameo for an accoufRS$corébsardt he n
this can be set to any desired val ue (bseuwucdhs as
names) . The fAPasswordo and AVerify Passwordc

for the account.

ThePer mi ssi on AShown oadneckbox aateenbnesawhetherdaitesam | a vy ¢
account will be considered in computing the scoreboartstgs; if there are some team accounts
which wi | not be us ed ShoWwneon scorebaard slisplays Icch ewcrkdloexae
T otherwise they will appear on the scoreboard as teams which have solved no probletes
t hat Showneon gtorelaond display9 checkbox only determines w
the scoreboardteams which are na@hown on the scoreboad@n still log in, submit runs, and
ot herwise participate in the cont escompetitv@bi s i
teams to participate. (To prohilany activity from a team account, change the account password
or uncheck the ALogino Permission checkDbox

Theroagw field is used to associate account s
is used in conjurtion with the PE scoreboard for displaying rankings of different subgroups (see
the chapter on the BGcoreboard for further details).
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Note that P& accounts are unrelated to any user accounts which may otherwise exist on
the systems being used for thentest (for example, user accounts provided by the operating
system).

In a multisite contest, newly created P&:counts are automatically distributed throughout
the entire system, including across multiple remote sites. As previously noted, aecouats- i s i t e

speci fico. Note al so, however, t hat account
sequence,; the first team account at Site 1 i
alsocal l ed Ateamlo, et aentfied baways giving bothahe Site humiger e f o
and the Team number , adiffelemtaciodt t ehTREMLE6E2Tewhmt

6.2.3 Loading Account Data

Since editing account data (e.g. Display Names, Passwords, etc.) interactively for every
accamnt is cumber some, it i's desirable to be ah
then load it into P& This can be done Dblgandusmgpthenad ng an
button on the Accounts tdbad the data into the system.

An fMaand data | oad fil eo0 casingld ligettsat defihes the s e r i
account data fields that will be loadedllowed by lines which contain information for each
account.

The format of the account data load file is as follows. Fileslistarting with ! or # in the
first column are ignored. Each neomment line haBelds, separated by<dab> (ASCII9).

The first line of the file must contathe names adthe fields to be loadedseparated by tabs
Subsequent lines contain field dabne line per accountThe site and account fields are requjred
other fields are optionalThe fields may appear in any order (except that the field order on data
lines must match the order specified in the first (header) lifleg. recognizedield names are:
site T site number
account i team login name (ex. teaml, judge4, scoreboard?2)
password 1 account password
group T group name
displayname T nameto bedisplayed on scoreboard
alias 1 an alias display nhame shown to judgegreserve team anonymit
permdisplay T true or false, display on scoreboard
permlogin T true or false, allowed to login

=4 =4 =4 48 -8 -5 _9 -9

For exampl e, to initialize accounts ndtea
account di splays on the scoreboasdwwi dhot h@é
while the Ateam20 account displays on the sco
password of AmyPasso, and the fAteam30 accour
scoreboard), the following entries would be placedhénlbad accounts data file for teams:

m 1
p @

site<tab>account<tab>displayname<tab>password< tab>permdisplay
1<tab>teaml<tab>Number 1<tab>passl<tab>true

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

1<tab> team3<tab>My School Name<tab><tab>false

PCVI2Admi ni strator6s Gui de26 http://www.ecs.csus.edu/pc2



Note: for clarty in the example above the tab charadeepresented agsab> ; 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 ac@d in the data file for every account; tse and accountields
determinewhich accounts will be modifiedfy unlistedaccounts will remain unchanged).

To load the account load file use the Load button on the Accounts Tab (under the
Configure td). The load button will display a File Open diglsglect the name of theccount
load file and click Ok. At this poirthe Review Account Loading dialog will appeas shown
below:

£ Review Account Loading

Loaded C:itestteamload.txt
Site | Type |Accountld | Display Mame | Password | Permissions Group | Alias
Site 1 [team |1 tearm OMNE* team DISPLAY_OM_SCOREBCARD LOGIN Tearm Orange*
Site 1 [team |2 tearm Tyo™ team?2 DISPLAY_OM_SCOREBCARD LOGIN Tearm Blueherries™
Site 1 [team |3 team THREE® |team3 DISPLAY_OM_SCOREBOQARD LOGIM Team Banana®
Site 1 [team |4 tearm FOUR™  |tearnd DISFLAY_OR_SCOREBCARD LOGIN Tearm Apple*
Site 1 [team |5 team FIVE*® teama DISPLAY_OM_SCOREBOQARD LOGIM Tearm Mango®
Accept | | Cancel

Any changes/differences that will be applied will have an astatigke end. Click on
Accept to apply the changes.

6.2.4 Importing ICPC Data

PC was designed for supporting the ACM International Collegiate Programming Contest,
including its local and Regional contests worldwide. The ICPC maintains an online Contest
Registréion system which is used by Regional Contest Directors (RCDs) around the world to
manage participation in the various ICPC Regional ContesC? provides interfaces to import
contest registration data from the ICPC Registration system, and also tb@xyest 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 dtttp://icpc.baylor.edulicpdbr further details.
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6.3 Security Alerts

There are a maber of security features in BP®@ersion 9 including disk fileencryption,
network traffic encryption and security alertSecurity alert windows will automatically appear on
saver Ul and Admin Ul when a potential security violation or exceptional condition occurs. For
example, a security ateoccurs if a P&client logs in successfully while the same client is already
logged in. Securityinformationis alsorecordedn a security logn thelogs directory. A typical
security log file will benamedsomething like logs/SERVERO@sitel.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 must be provided with information about the problem set to be used in the contest. To
enter this information, click on theroblems tab at the top of the main AdministratGonfigure
Contestscreen. This will produce a display similar to the following:

5:00:00

Configure Contest ”Run Contest \

Judgements rLanguages |/Nut'rﬁcatiuns ITPruhIems rRepurts rSettings |/Times |
Accounts r Auto Judge r Groups r ICPC

Problem Name | Data File | Answer File | Input Method [ Judging Type | Time Limit [ v [validator |

Note that initially no problems are listed since none have been added to the system. To add
a problem, click thedd button.T hi s wi | | AduNew Hreblen®d tdhealfog shown b

To define a contest problem to the system, perform the following steps usiaddthew
Problem dialog:

1) Enter the problem name in the top textbox.

2) If the problem requires an inpuad a s et , click the fAProblem R
and then
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a.sel ect ei ther AStdino or AFi |l eo, depen
description tells teams to write their programs to obtain input data from
fistandard i npiutte® or from a file

b. use the Bowse button to select the data fife.

3y I f the Judges have provided an AAnswer Fil ec
correctly solving this probl em), click the
then use the Browse buttongelect the Answer File.

£ Add New Problem

[['General r Judging Type r Validator |

Problem name |

Run Timeout Limit (Secs) |1 20

[] Problem Requires Input Data

Team Reads From

(% File ) Stdin

Input Data File
Browse
[ ] Judges Have Provided Answer File
Answer File
Browse
[¥] Show the output window
Show Compare [ | Hide Problem
Add Close
4) Click theupdate button to store the problem information.
“Note that teams can be instructed to write programs wl
the input data in a #; PC 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 t he

input channel (if that input selectiongpecified).
n the current version of PConly one input data set is allowed per problem. To test programs against multiple data

set s, place all the data sets in a single file, put a
include instructions in the problem description telli:
thing on our |list of desired improvements for a future
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As each set of contest problem information is entered, it will be displayed on the main
Administrator screen (when theroblems tab has been selected). To change someiqugy
entered information for a problem, click on the problem row in the main display to select it, then
click thekedit button. This will return to thedit Problem dialog, where changes can be made.

The following additional notes apply when enteringadaging theedit Problem dialog:

U The Run Timeout Limit value (shown as 120 in the sample screen abbwettable to
any positive integral number of seconds when the problem is definedforced by PE
A countup timer is displayed during program exéon so that the Judge can tell how
long the program has been executimgien the spetied timeout limit is reached the
program will be terminated and tAdlidator judgmentwill s h o w - AiNe Limit
E x c e e dikedimer also includes a button tooa¥l the Judge to terminate the program
at any time.

U0 The content of the input data file for a problem is stored internally whewpitte
button is pressed (that BC> makes an internal copy of the file). For this reason, editing
t he wuser 0s ileovdl mgt automatictlllp ehanfe the data presented to team
programs. To modify the data file for a problem, the contest administrator must EDIT
THE PROBLEM and press thepdate button. Upon pressing the Update button, a
prompt will appear confirming #t the file has changed on disk. Answer Yes to the
prompt to reload the data file.

U The validator tab on theedit Problem dialog is used to interface an automated judging
programto PC*for this problem See the Appendix on Validators for further details

a Al | team program output is expected to go t
PC and saved for display to the Judges). More specifically, there is no mechatiem in
current version oPC for dealing with programs which are written to séeir output to
a destination other than fAstdouto (for exart
file). 1

U Contest problems in P@reglobal, in the sense that once a problem definition is entered
by the Contest Administrator that problem definitiodieadcast to all sites. There is no
mechanism for having teams at different sites in a rsii#ti contest see different
descriptions of the same problem. If there is some reason that different descriptions are
needed for the same problem (for examgla, 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 wearely 7 virtually neveri s e e i n r e)aSaid anothetwag t s é
PC views a contest as a set of teams all waglon an identical problem selote also
that contest problems appear in the sander at each site in a muisiite contest.

!5 There is in principle no reason a contest administredald not use the PGi Val i dat or o capabil it
examine and process out put T iscudirtg displaying that oulpwe forbthe Jualges e a mé
While this is not the primary intent of the Validator capability, it could keles an effective workaround for this
limitation. See the Appendix on Validators for details.
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U PC copies the inpt 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 roblem 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 (IMiBr which
PC is executing This problem can be circumvented by utilizing a script for the
AProgram Execution Command Lineo which cop
execute’® directory (t he directory whiékexécutfiecsura entea
program) and then invokes the team program. (See the following section on Contest
Languages, anthe Appendix on Language Definitions, for further details.)

U 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, prodm f il es (judgeds data files anc
not be configured this way. P@ecords thepathto configured files; the path will most
certainly be different when the configuration is moved to a different platform.

6.4.2 Problem Dialog controls

T Show the output windoiv shows the P€output window upon completion of
execution/validations

f  Show Comparé shows the PEcompare window upon completion of validation

1  Hide Probleni 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 eactcontestproblem is manually judgeaneaning that person selects a
judgment for each submitted run. The system can also automatically judganmdnshen
doing so can also @ludean optional second step where a person/judge mamealgws and
judges the run.

Configuringthe system to automatically judge a problequires several steps: (@)
validator must be defined for that probléMm (2) the Judging Typeor the problemmustbe
set asComputer Judging and (3) at least one judge module must be configured to
automaticallyjudge the problem.Note that these steps must be performedeémh problem
that is to be computer judgedithough the same judge module can be usetbtautomated
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 theAdd New Problem dialog shown below.

' Note that theexecuted i r e c t o r exedussiteljadg@idf ir judge 1 from site 1, an
sites/judges.

" A validatoris a programthabea mi nes the output of a teamds program an
solution to the problem. See Appendix E for instructions about how to define a validator for a problem.
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1) SelectComputer Judging

2) Optionally selecManual Review if the problem is also to be judged (reviewed) by a
human judge

3) Optionally selecBend Preliminary Notification to team*®

If the Judging Type for a problem is CongruJudging but validator is not definetbr
that problemthe system will notallow the problem definition to be saved; insteaanessage
AComputer Judgi ng s el ewllthedsplayad wiseh anstermnpe to savedhe v a |
problem is made Oncea validator is definethen the problem definition can be save&gain,
refer to the appendices for information on defining validators for problems.

£ Add New Problem

General Judging Type r Validator

) Computer Judging
O
(|

% Manual Judging

Close

6.4.4 Assigning Auto Judging to Judge modules

In order to accomplish comzputer (automated) judging, g@achlemwhich isto be
autojudged must have at least one“Ritige 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 todleaall autejudge problems, or a
separate judge module can be configured for each different problem, or the set of problems to
be autejudged can be distributed in some partitioned fashion across a set®qtide@
modules. The requirement is simply tthdor each problem designated as requiring
AComputer Judgingo (as descr i Bjedie nsobutewmade , t her
aware that that particular problem requires automated judging.

18 If Send Preliminary Notification to the team is not selected whe@omputer Judging andManual Review are
selected, the automatic computer judgment will not be shown to the team.
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Configuring judge modules for aujodging is accomplishelly specifying, for each
Afjudge | ogin accounto, which pr obduédgmgon(i f any
(For this reason, awjodging assignments cannot be made until aftefge login accounts
have been creatgdTo configure judge moduldsr autejudging, se theAuto Judge tabon
the Configure Contest tabon the Administrator moduleshown below

PC"2 ADMINISTRATOR 1 (Site 1) [STARTED] 9.2-2302 =13

3:59:50

[ Configure Contest rRun Contest ‘

‘ Judgements rLanguages rNut'rﬁcatiuns rPackets rPruhIems |/Rapurts |’Seﬂings rTimes |

Accounts i Auto Judge i Groups [ ICPC |
Site Judge T on Frohlems |
1 judge R Ix] {none selectad) E
1 judge Mo fnone selected)
1 judgel o {none selected)
1 judiged Mo {none selectad)
1 judges Mo (none selected)
1 judgef R[] {none selected) =
1 judge¥ Mo {none selectad)
1 judges Mo (none selected)
1 judged R[] {none selectad)
1 judget Mo {none selected)
1 judge11 Mo (none selected) ;
1 fielemd m b1 - lenbm el =

To specify that a particular judge account is to qutlye one or more problems,
select the row identifying thedge account and clidkdit. This will pop up theAuto Judge
Settings dialog, shown below. The dialog will show (only) problems that can be
automatically judgedtifat is, problems whichhave a validator definednd have been
specified as requirinGomputer Judging).
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JUDGE4 @ site 1 (Site 1) Auto Judge Settings

Problems available to Auto Judge

Problem Judning Type
Bowling for Crabs  [Computer+ianual
Sumit Computer

The Roofis an Fire!l |Computer

L] Enatile Auto Judging

Update

Close

Select theproblems that this judgenodule is to autgudge by clicking on the

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

Enable Auto Judgingfollowed byUpdate. In the example shown belaludge 4 at Site 1
judge

will automa t i
judge t

cal

he

Iy
probl em

t he
iThe

JUDGE4 @ site 1 (Site 1) Auto Judge Settings

Roof i s

probl ems

on

n a me nbt

Fi

S[=/e9

Problems available to Auto Judge

Problem Judging Type
Bowling for Crabs  [Computer+banual
Sumit Computer

The Roofis on Firel |Computer

Enable Auto Judging

| Update |

| Cancel ‘

r el

Upon clicking Update the Auto Judge tab will change toshow that autgudging is

ON for the specified problems for Judge 4 at Sjtaslshown below From this point on, any

ifBowl
0.

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 chronologit order and judged.

under theRun Contesttab.
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PC~2 ADMINISTRATOR 1 (Site 1) [STARTED] 9.2-2302 M=

3:52:45
]/Ctmﬁgure Contest ’/Run Contest ‘

Judgements r Languages r Notifications |/ Packets |/ Problems |/ Reports |/ Settings |/ Times |

‘ Accounts r Auto Judge r Groups |/ ICPC |

Site Judge © on Froblems |

1 judge R[] (none selected) E
1 judge2 [Rx] (none selected)

1 judge3 R[] (none selected)

1 judged es Bowling for Crahs, Sumit

1 judges R[] (none selected)

1 judgeb R[] (none selected) =
1 judge¥ [Rx] (none selected)

1 judges R[] (none selected)

1 judged R[] (none selected)

1 judge1n Mo (none selected)

1 judoet? [} (none selected) ;

Any number of judge modules can be setiughis way, judging any combination of
contest problems (provided that the problems have been configured wihdator and
specified as AComputer Judgingo probl ems).

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 runtimes, it midit be desirable to insure that more than one judge module is configured
to autejudge 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 judginipeauntil
long runtime of the previousijudged problem has expired.

Note also that a judge module which is configured for udging 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 statbmatically on any
problems for which that account has been configured for-jadging; no additional steps are
necessary to begin adjiodging

6.4.6 Stopping Auto Judging

To stop a judge modiei from judging, Edit the Auto Judge (Settings) and uncheck the
Enable Auto Judging Tab.
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6.5 Contest Langquages

6.5.1 Defining a Lanquage

PC must be provided with information about the programming languages used by
contestants (Teams). To enter this informatiitk the Languages tab onmain Administrator
screen. This will bring up a display similar to the following:

5:00:00 Exit

Configure Contest rRun Contest |

Judgements | Languages | Notifications | Problems | Reports | Settings | Times |
‘ Accounts |/ Auto Judge |/ Groups |/ ICPC

Display Hame | Cormpiler Command Line | Exe Mame | Execute Command Line |

| [ ]

Note that the display is empty because no languages have been defined yet. To add a
language description, click thedd button. This will bmg up anAdd New Language dialog,
similar to the one shown below, containing four fields used to describe the languade to PC

PC contains builin descriptions for a number of commonlged language compilers.
Thesebuilt-in descriptions can be seledte u s i nAgto Poputatedoii d-dowrplist. In the
exampleAdd New Language dialog shown below, the Auto Populate function has been used to
select the language configuration for Javdote: the example also shows the use of something
called Acommand spadsdirt migispmsisiigldh @sntiai ning cur
See below for an explanation of these strings.
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B Add New Language

Auto Populate with | Java |

Display Name |J ava |

Compile Cmd Line |javac {:mainfile} |

Executable Filename |{:basename}.class |

Program Execution Command Line |java {hasename} |

[ ] Hide Language
Add Cancel
T h eDisglay Named f or a | anguage is the name whi

asked to specify the language in which theyehawitten 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
exampl e, ALocal C Compilero could be a |l egitdi

T h eConiipile Cmd Lined f i el d spedfy thiesceminand tne which is used to
compil e source code and produce an fAexecutabl

T h é&xedutable Filenam® f i el d i s?the same (ortmore ¢orektlly, the f6rm
of the name) of the output (executable pemgy file produced by the compilation process. 2 PC
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.

T h eProgram Execution Command Lined f i el d i s wused to spec
command line required to execute (run) the resulting program. Execution is only peribtineed
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 field®r populating them using th&uto Populate function) As
previously noted, e example screerabove s h ows val ues call ed fico

substitutionso in the | anguage def i nmailstontben f i e
definition fields.

Once the definitions for a language have bestered, click thexdd button to store the
information and return to the main Administrator screen. The language names will be displayed
under theLanguages tab on the main Administrator screen, as shown below. To add more
languages, click thedd button again to return to thedd New Language screen. To modify a
previouslyentered language, click on the row containing the language description to select it and
then click theedit button. See the Appendix on Language Definitions for further details.
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P AD RATOR - OPPED] 9 ()5 L]

5:00:00
Configure Contest {Run Contest |
Judgements rLanguages errﬁcatinns rPruhIems rRepnrts rSEﬂings rTimes |

Accounts |/ Auto Judge |/ Groups |/ ICPC
Display Name | Cormpiler Cammanid Ling Exe Marme Execute Command Line
Java javac {:mainfile} {hasenamelclass |java{basename}
GMU C++ g++-lm-o{hasenamelexe {:mainfile} |{hasename} axe Mhasename}exe
GMU C gee -lm -0 {hasenamel.exe {mainfile} |{:hasename} exe M hasename} exe

Caw | e

Not e that care must be taken when <configu
function. In particular, this function uses and records the current (plasioesific) path
separatwrsan@dergWimdows vs. @A/ 0 unrdthiswayandu x ) .
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 descripti fields in theedit Languaged i al og cam dkea of tbayr
entering fixed values if desired. For example, the Display Name for a language is normally fixed
for the duration of a contest (e.g., AJavao,

However, entering fixed Vaes for the Compile Command, Executable Filename, and
Program Execution Command fields can be extremely cumbersome and inflettieleetails of
these fields may need to change with each different program file submission, for example. In
order to provile more flexibility, PEs upports the use of fAparameter

PC parameter substitution fields are indicated by matching curly braces, with the first
character inside the | eft <cur |l ywncharaateré edactly ng &
one of a set ofpredefined P& parameter substitutiokeywords Any number of command
parameter substitution fields may appear anywhere in a language description field. The currently
defined parameter substitution keywords and th@iresponding meanings are given below.
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Keyword Meaning

Replace with the full name of the submitted f
mainfile including any extension
specifier on the front of the filename)

Replace with the base component of tlle name,
basename |(omi tt i ng any extension
specifier on the front of the filename)

The following section shows examples of language definitions, including the use of
command parameter substitution field®r a complete list of keyword substitution variables
support by P& see the PEWiki at http:/pQ2.ecs.csus.edu/wiki/Variable Substitutions

6.5.3 Lanquage Definition Examples

The languagescreenexample shown abovehows a set of filleih fields defining a
| anguag&aNu@meadndi using the GNU GCC compil er.

The compile command | igeed)i navnodk epa stshees ciotmp
specifying wuse o-fimof) he nfahteh clointpridrey c(ofimmand |
assignment of a specific name {100 8thegfiibeddji ect o
by the name to be assigned to the object output file this case, the object output file is to have
the same name as the base name of the input source cqde fiei t h t h eexecohar ac:
appended (So for example i f pagatce@m,m tshudb mo i jt eadt ao
woul d beprogaaered, fisi nce that i s {baBemamveh bkxe ® t 0 W
string would be expanded when paramstdrstitutionis applied)

The final argument on the compile command line gives the name of the source file to be
compil ed, whi ch wo{naidfilepb e O0e xtpoa nbgeegdocnfe@r afirh i hat
the nameof the submitted main program source file.

The Executable Filename field indicates that the executable file ihploduced by the
compile command has the same name as the base name of the submitted, progvamt h i . e>»
appendegthis is becausethecpmi | e command s-pecarfgemerftv) at h dote
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 takéeufile 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 filewi t h fi. exe o0 appended

If a team were to submit a C program in a file namexja.c using the above language,
PC would first execute:
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gcc Tlm Toproga .exe proga.c

to compile the program (substitutipgoga for the{:basename} parameter angroga.c for

the {:mainfile} parameter). It would then check for the existence of an executable file
namedproga .exe , and if that file exists then BGvould request the underlying operating
system to execute the command:

proga .exe

Note: ina Unixl i ke envirexeemmeappentted ito the out pi
name in the above example is not slyiatecessary. However, in a Windows environment,
executable files must in most casesexdn@vteo tthlee
language definition allows the same language definition to work in both environments.

The following scree shows a second language definition example: a definition for a
|l anguage with Jdwhaodi splay name i

£ Edit Language Java

Aurto Populate with |Mu Change | - |

Display Name |J ava |

Compile Cmd Line |javac {:mainfile} |

Executable Filename |{:basename}.class |

Program Execution Command Line |java {:hasename} |

[ ] Hide Language

Close

If a team were to submit a Java program in a file naswedit.java using this
language definition, PGvould execute the following command tongpile the program:

javac sumit.java

PC would thencheck for the existence of an executable file narserhit.class and
if that file exists then POwould execute the following command to run the program:

java sumit

Note that the form of the languagefinition fields differs somewhat between tfiest
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
languag paratgms are different, the use obmmand 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 Lanquage Definitions In Multi-Site Contests

Language definitions in PGareglobal. This means that, just as with Contest Problem
definitions, when a language definition is entered at one site in asialtontest, that language
definition will be vigble atall connected contest sites. However, unlike the situation with Contest
Problems (where the problem definitions are usually identical across sites), language definitions
may differ betweensitégse ven f or the fAsame | anguageo.

For example, itrmy be the case that every site al
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 eversahtbe
compiler is wused it may be necessary to all o\
compiler or for other environmental differences.

One way to deal with differences in language details between sites is to create a different
PC languagedescription 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 ZDedtfflanguage
descriptions (SitelC, Site2Cé Sitelldava, Sit
unwieldy for Teams, who must search through a list of 20 different languages looking for not just
the correct language but the correct langdagéheir site

To avoid this combinatorial explosion of language definitions, a simple technique can be
used when defining languages in a maite contest: use afeneric language scriptsailored at
each site for the sispecific configuration.

For example, consider a contest using, say, C, Java, and Pascal. The Contest
Administrator should define those three languages ihtP€i ng t he actual l ang
AJavao, and fAPAakamagywageasDithel a&yC Namesodga Ho we
specific compilation command for each language (which may differ between sites), each language
should have as its compilation command a command which invokes a larspaaifec (but site
independent)script( or fbatch f il ed) graheirsthaglangudge.t o compi | e

In other words, for the above three languages$,|®@@uage definitions would be created to

define the fAcompilation commando for the | anc
(batch ficloenpi (ha@o@edleChtd) ; the compilation c¢comma
the invocati onc @rmp ial;addahe gampilatienroendnand for Pascal would

be the invocatioompifl aPas<acalpd named A

Then, ateach sitethe Site Director is responsible foaping on machines at that site a set
of scripts or batch files of the corresponding names (eampileC, compileJavaand
compilePascal).Within each script at each site is a sesibé-specific commandahich perform
the necessary steps (compile a 6goam, compile a Java program, or compile a Pascal program)
in the appropriate sigpecific manner.

Note that i f necessary, the same techni que
can also be used in specifyGommgandc heedet ar |l §anpni
Thatis,t he Contest Admi reixetcrud tedCrd , ¢ daenxde)pied ietleaRradcda |
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scripts for the program execution language definitions if &1@ then arrange for appropriately
different script contents at eastte.

Note also that PEic o mmand parameter substitutionso
execution command lines independently of whether the command is invoking a script or not; in
this way the Contest Administrator can arrange to pass necessargutdtaag the main program
file name and/or the base name) to a script.

Using generic script names in PTanguage definitions and providing sipecific
implementations of each language script at each slmvsalthe Contest Administratoto
significantlyreduce 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 agsiwilti
contest.

PCV92Admi ni strator6s Gui de43 http://www.ecs.csus.edu/pc2



6.6 Contest Judgments

6.6.1 Defining a New Judgment

PCuses ttliadgtmemmsdj to refer to the possible
automated) campply 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 viewedlded, edited and deleted.

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

PC*2 ADMINISTRATOR 1 (Site 1) [STOPPED] 9.2-2300 M=

4:51:47

fCOnﬁgure Contest rRun Contest |

Judgements r Languages r Motifications r Packets r Problems |/ Reports r Settings r Times |
‘ Accounts r Auto Judge r Groups r ICPC
o - Time-limit Exceeded

Judgement

Tes

Mo - Compilation Errar
Mo - Run-time Error
Mo - Wrong Answer

Mo - Bxcessive Qutput
Mo - Output Format Error
Mo - Other - Contact Staff

To add ajudgmentclick the Add button. This will bring up amdd New Judgement
dialog, similar to the one shovbelow
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Add New Judgement

Judgement | |

[ | Hide Judgement

Add Cancel

T h duddgment field definesthe name which Judges will see when they are asked to judge
a run. Ths name is also seen by the Teamhen thg receive thajudgment

The AMldgohed c h e ik bemove (hide)this judgmentfrom the list of
judgmentghat the Judges can use.

6.6.2 Changing Existing Judgments

As noted above, the set of default judgments ihiB@iven 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 #ae button on the Judgments tab to change the text of
existing judgments.Selecting a judgment messagem the list and thenlicking the Edit button
will bring up anedit Judgment dialog, similar to thedd New Judgment dialog allowing changes
to be made to the judgment text

However, one guidelinmustbe followed: P&assumes that tHest judgment in the list is
al ways t he AiYhatsis) the fitstdjuglgmem ts 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 admintstoar may prefer the message
AnYeso), but regardless of the actual t ext i n
returned for correct runs. Therefore it wobkla bad ideao change the text of the first judgment
message to some form of ANoO or Alncorrect Ru
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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.
problem, a balloon of a specific color is sent to the team and attached on or near their machine. As

Each time a &mm solv

the contest progresses, the contest floor gradually fills up with a-coldtied display showing
how various teams are doing in the contest.
operation; if you have never tried it, we recommend doing so.)

(This colorful and normally weleceived

Using balloon notifications in a contest does present some additional management
overhead (keeping track of which team should get what color ballood, etSince PEwas

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

some builki n
separ ate

support for

ABal |l mdm gWNmpatiforat ifom

lin pastiCularp tbersysterp fupparts the aneation of a

@ @ Selecting ithe e

Notifications tab on the main Administrator screeiil produce a display similar to the one below
listing the currentlydefined Balloon Notificatiortonfigurations

The sample screen below shoase Balloon Notification configuration already created
(for Site 1) by default there are no such configuratiamsl screen will be empty. Clicking the
Add buttonwill cause a Add Notification Settings dialog similar to the one shown the next
sectionto appear that dialog is used to configure the handling of ballodos a given site
Selecting an existing row in the table and then clicking&thie button will allow editing of the
selected configuration. Selecting an existing row and then clitkinGopy button will create a

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

settings (in a muksite contest using the same settings this avoids having to reenter the settings).

D AD

5:00:00

OPPED] 9

Configure Contest rRun Contest \

Judgements rLanguages eriﬁcatiuns erhIems rRBpurts rSettings rTimes |

Accounts Auto Judge Groups r ICPC
Site — Frint E-mail Frinter Send To Mail Servar Balloon Client
Site 1 [a Ma SCOREBOARDT @ site 1
| Add ‘ ‘ Copy ‘ | Edit ‘
PCVI2Admi ni strator6s Gui de4b http://www.ecs.csus.edu/pc2

n



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 (SMTWY ¢eran arbitrary email account

each time a balloon should be delivered to a team. Printed and emailed messages contain the
relevantdetails such as Team, probleamd balloon color.

Each of these optiamspecifiedon a

persite basis (so that, f@xample, sites can use different color balloons for a given problem).

Add Notification Settings

Problem

Site ‘Site 1

Calar

Hello

[ ] Send Email Notifications

EMail Contact

EMail Server

Surnit

Bowiling for Crabs

Frohlem Solved

EMail Server Advanced Settings

[ Print Notifications

Print Device

O

Balloon Client SCOREBOARD1 @ site 1

| ‘ Cancel |

To enable the use of email balloon notificatidos the specified siteche ¢ k Sehde A

Email Notificationso

b tbex enter in the appropriate text boxes the full name of an SMTIP ema

server accessible to the P8&coreboard machine along with a valid email addiEssil contact)

To enable the use of printed balloon notificatidoisthe specified site
Notificationso t h e rPrine Deviee textbiox tle ddviee identifier of a printer

accessible to the P&coreboard machine.

box,

ched®lnt t he

Generation of balloon notifications is handled by the? B€oreboard machir&.Once

emai

Scoreba r d

| and/ or
account

printing
sBalloan cQliemtd

not i

fi

cati on i s

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

1 More specifically, it is handled by a PGcoreboard machine logged in under the B&ount selected as the

fiBall oon
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6.7.2 Email Server Advanced Settings

If there are norstandard SMTP or additional SMTP settingsuieeg theEmail Server
Advanced Settingsbuttoncan be used to specifydtsettings. This button pops up the following
dialog:

£ Edit Advanced Mail Properties Z E|[z|
Property Walue

mail.debun falze

rmail from hohodyi@ecs.csus. edu
rmail.hiost

rrail.smtp.auth false

mail.smtp.port 26

mail.zmtp.starttls enable |false

mail.smtps.auth false

mail.smtps.port 4645

mail transport. protocol smitp

mail.user

mail.user.password

Update Close

The AValueodo fields in t hipsopediésaelatedto alvarcedu s e d
SMTP operations, including SMTP Aentication (SMTP Authentication may require some
additioral external setup to supposimtps (SSL)). [ there are questions about how to use
Advanced SMTP properties, includi®MTP Authenticationpleasesend email to the PQGeam
(pc2@ecs.csus.ejlu
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6.8 Options (Settings tab)

The Settings tab on themain AdministratorConfigure Contest tab displays a screen
which allows selection of additional optiomgich can be used to display and/or control various
aspects of a contesthe meanings of the various configuratittelds on the Settings tab are given
below.

PC*2 ADMINISTRATOR 1 (Site 1) [STOPPED] 9.2-2302 M=

5:00:00

[ Configure Contest rRun Contest |

Judgements rLanguages eriﬁcatiuns rPackets rPrnhIems rRepurts rSeﬂings rTimes |
‘ Accounts r Auto Judge |/ Groups r ICPC

Contest Title ‘Prngramming Contest ‘

Team Information Displayed to Judges
' None ® Show Mumbers Only ' Show Names only

2 Show Number and Name ' Show Alias

Maximum output size (in kB) |51 2 Edit Scoring Properties

Judges' Default Answer |Nc| response, read problem statement |

‘ Update | | Cancel ‘

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 fidentity of
Teams to théhuman)Judges whe a run is being judged For example, assume thtaam 5 has a
di splay name of ACSPSf HGITeamsTdenahvasirgte vaidus a s
display options will have the following effect on the information shown to the judges:

1 Nonei show fi*** ¢ for team name

9 Show Numbers ogli show team# for team name; for examplieam®

1 Show Names only show disfpay name only; for exampRCSUS Hornets
1 Show Number and Naniefor exampleii5 CSUS Hornets

270 load/specify team aliases see the section Loading Account Data
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1 Show Aliag show an alias fothe team namé; o r e x BeampQramge

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
systemand a message is added to the erntl@butput The default value is 51R (1/2 MB).

Judgesd De fiaspecified tAencianfi@ation answer sent to teams if a judge selects
theDefault Answer button while answering a clarification.

Edit Scoring Propertiesi this button pops up a dialoghich is used to specify the scoring
point penalties. See the followisgction Edit Scoring Properties for additional details.

6.8.1 Edit Scoring Properties

The Edit Scoring Propertiadialog provides a way to modify the BGcoring Algorithm
this algorihm is used to determine the contest standings. These values add time to the total time
for a team on the standings.

£ Edit Scoring Properties g@g|

Property Yalle

Basze Points peryes 0 |

Foints per Minute for 1styes) |1 |

Faoints per Mo 20 |
Close

Base Points per Yes$ for the first Yes/Correct solution per problem add this number of
points to the Teamdbs Ti me.

Points per Minutes for 1% yes)i for the first Yes/Correct solution per problem multiply
this value with the elapsed time minutes and

Points per No i for each solved problem, multiply this value by the number of
No/Incorrect rundefore tle 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 facttéaahs 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.

PCVv92Admi ni stratords Gui deb0 http://www.ecs.csus.edu/pc2



6.9 Sites

This tab on the Administrator main screen displays a list of all the sites in thestcdhis
list should be checked to verify that Pknows about all sites. If the site is currently active
(connected to the rest of the contest) the IP address fortheai t e 6 s s e Noteetlhatthes di s
Sites tab is on th&Run Contest tab of tre Administrator main screen, not t@enfigure Contest
tab.

PC"2 ADMINISTRATOR 1 (Site 1) [STARTED] 9.2.0-2362

4:39:49
fc::onfigure Contest rRun Contest |

Options rﬂepnns |/Fluns |/S'rtes rSlandings rStandingsHTML rTeam Status |
‘ Connections |/ Clarifications |/ Logins

Site Number | Site Title | Password | [P Part

1 Site 1 sitel localhosl|a0003

2 Site 2 site? A0003

Add Site | ‘ Update Site | ‘ Cancel | | Reconnect | ‘ Shutdown
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7 Starting the Contest

7.1 Clock Control

Once the contest has been has been fully configured fntR€ contest clock must be
started before teams can submit runs (the Team client will not allosutbmissions if the contest
clock has not been started). Thienes tab on theConfigure Contest tab on thedministrator
screen is used to control the contest clock display and to start and stop the contest clock. Clicking
theTimes tab produces a scresimilar to the one shown below:

PC”2 ADMINISTRATOR 1 (Site 1) [STARTED] 9.2-2298 M=
4:59:57
]’Conﬁgure Contest ”Run Contest ‘
Judgements rLanguages rNutiﬁcatiuns |/Pruhlems |/Prcrﬁles rRepuns rSBﬂings rTimes |
‘ Accounts r Auto Judge r Groups r ICPC
Site T State Remaining | Elapsed | Length | Logged In | Since
Site 1 STARTED 5:00:00 0:00:00  |5:00:00 |kMis
| Start | | Refresh | ‘ Edit ‘ ‘ Stop | | Start ALL ‘ ‘ Stop ALL

Thestart button is used to tell P@o start the contest clock for teelected site Selecting
a site (by clicking on a row in the table) and thesspingstart starts the contest clock runnirgy
that siteand allows teamat that siteto submit runs. Pressing thestart ALL stats the contest
clock at all sites?

The amount of time remaining in the contest at the current site is displayedtap tledt
part of the windowust below the window titlethe example above shows 4 hougsnginutes and
57 seconddeft in the contest The remaining timautomatically starts counting down as soon as

2L|f the contest clock for another site is already started, then this command causes no harm.
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the sStart button is pressed. It continues to automatically update (count down) as long as the
contest clock isunning?

The remaining and elapsed time in the grid will not update automatitaliypdate those
times use th@efresh button

It is important to note that, from the point of view of e contest does not start until
the start button is pressed.For this reasont_is_important that the Contest Administrator
remember to press thestart button at the actual time the contest starts Failure to do this can
produce erroneous scoring results.

Typically, for exampl e, tae doo mhesnt tihse deenme
are distributed to the teams. If the °Part 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 #@am were
to submit a run 20 minas 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 PGo stop the contest clodkr a selected site TheStop
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 sgendbeount down, and teams are
prohibited from submitting runsAlso, whenthe contest istopped the contest clock displays in
RED. When thestart button is pushed again, the contest clock for the site picks up where it left
off.

Note that this meandat 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 runsmell b
minute apart. In other words, P@oes not consider time during which the contest clock is
stopped to be part of the contest. (If this is undesiralileat is, if the Contest Administrator
wishesall time which elapses to be counted, then simplydn ot pr ess t ledhefist op
contest has been started.

7.2 Contest Length

TheEdit button on the Time tadlisplays theedit Contest Time dialog (shown below) which
allows the Administrator to change telpsedime, remainingtime, or contest legth.

# The remaining time is also displayed on the Temmd 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 inviirelow icon
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B Edit Contest Time for Site 1

Remaining Time a:00:00

Elapsed Time Q:00:00

Contest Length a:00:00

[] stop Clock at end of contest

Close

The time values in the&dit Contest Time dialog donot 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 activiitede 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 effeéosely mean the contest is over.

T h estopitlock atend ofcontest0 checkbox has no effect. Bu
this functionality work.

7.3 Multi-Site Clock Control

As described above, the contest clock irf Bferates on a peite basis. Thas, each site
in a multisite contest has its own contest clock, and® RCe e p s track of A C
independently at each site. This is done to allow support for independeningéinagement
constraints at different sites, and allows scoring to be d@acarately without worrying about
differences in timing between sites (e.g., agssary pause at one site whades not affect other
sites).

Each PE site server determines the time of submission of a run from a team in terms of
Afcontest elhagdednetainmed,haw a submitampendowi lalc clo
to the contest elapsed time at that site. The scoreboard in turn computes rankings based on this
Asubmission timeod, wh-sie)rankingsamil be detérrainedawding toa | | (
Acontest elapsed timed at the site from which
sites on an equal competitive footing regardless of differences in the time at which the contest
actually starts at each site.

However, this mdtanism (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 msite contesit_is_ important that the
clock at each site be started at the moment the contest stadsthat 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 eventefprdidtribution; contest
start) happens at different real times at different sites, then a Contest Administrator at each site
should press thstart button at that site precisely when the contest stftisat sitei regardless of
whether the contest hatarted simultaneously at other sites. In this way, runs submitted by teams
at each site will be correctly tiret a mp e d with the true Acont e
Asubmi ssion timeo.

If all sites in the contest are fully connected, and the contestepnstdre handed out at the
same instant at all sites, thersiagle Contest Administrator can easily coordinate the start of
Acontest timeo at all S iStareAd Sites@ r betC t bTghe Tabs | Mmp kb y
This button performs the sanfienction asStart except that it applies the corresponding action
(starting the contest clock running) simultaneously to all connected sites. (Use theSkdsniab
to determine which sites are connected; connected sites are those that have vali@dsesddr
displayed in thesites screenf>

In a fully-connected mulisite contest where Contest Administrators at each site have
agreed (e.g. by telephone or other method) on the precise instant at wheemallat all sites will
receivethe contest probias and thus the time at which the contest officially starts, having a single
Contest Administrator press tBeart All Sites button is the preferred (safest) way to coordinate the
start of a contest. Likewise, iflaites are tightly coordinateithe 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 theoftdre contest) is delayed for
some reason, it ieritical that a Contest Administrat@t that sitemakescertainthat the contest
clock is startedat that siteat the moment the problems are handed out (or whatever other criteria
determine the moment time when the contest starts at that site).

We have seen more than one instance of a situation in asi@ltontest where the contest
problems were handed out at all sites (hence, the contest is effectively under way at all sites), but
one or more sits failed to notify P€that the contest had started (either because the sites were not
networked, or because tlseart All Sites button was not used). In this case, if say 30 minutes
elapsed before Pds notified to start its contest clock at one stteen teams at that site will
ef fectivel y (g eitaruB fubnfited 3& midutesrafter the peoblems were handed out
willappeartoP€at t hat site to have been submitted

Caveat Administrator:

It is critical thatthe PC’ficont e st clocko be started, at
the contest startsat that site

In addition, recall that as noted previously ®ep clock at end of contest checkbox is
entirelylocal in function. This box must be separately checedhe Admin client for each site

2 |f a new sie server is started after tBeurt All Sites button is pressed, it will be necessary to use an Admin client to
start the contest time for that site. Alternatively, you couldsuseAll Sites to start all sites including the new site
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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

Il n many contest s, the overallesscommhestpraoti
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 (RGhe present case) prior to the
start of the real contest. Themct i ce session might provide tea
to solve (fAprint your team nameod or Aread a
integerso, for example), a rf dnd test euntherue sotissione  a | |
mechanism by writing and submitting a solution to the practice problem. Some contests also
require teams to practice using the’fCc | ar i fi cati on systemo durir
practice session also has the advantage of giving the Jpdgese with how PEworks prior to
the start of the real contest.

I n order to run such a Apractice contesto
to configure PEfor the practice contest. Most of the configuration is identical to isheguired
for setting up the real contestcreating and configuring accounts, defining languages, etc. The
only real difference is typically with the specification of fhr®blem setthe practice proble(s)
must be configured into the system for firactice 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 i
removing from the database all sjrclarification requests, judents, etcwhich were submitted
during the practice contest. However, it is at the same time desirableittremoving from the
system the Aconfiguration informationo such a
etc. In addition, it is necessary to switch findhe practice problem set to the real contest problem
set.

There is a relatively simple way @ccomplish a switch between a practice and a real
contest while preserving the necessary information. First, create two directories named (for
example)pract ice andreal . Change to theractice  directory, start a P€Server in that
directory, and then start an Admin acwhfigure a contest including the team accounts, languages,
etc., butomitting the problendefinitions Next, shut down the servtdren (rearsively) copy the
practice  directorycontentso thereal directory This creates two directories with identical
contest configurations, including accounts, languages, etc., but with no contest problems.

Next, restart a server in theal directoryandthen run an Admirandadd thereal contest
problems to that configuratiorfinally, shut down the server, change tophactice  directory,
and restart a server and an Admin in that directory and use the Admin to add the practice contest
problem definitims to thepractice  contest configuration. This way, thereal and practice
contests both have the same accounts, languages, etc., but have different problém seitch
to the real contest, shut down the practice contest server, switchreathadirectory, and start a
new server in that directory.
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8 Monitoring Contest Status

8.1 Team Startup Status

TheTeam Status tab on the main Administrator screBan Contestabis used to track the

status of Teams once a contest has been started. This is partioutayf u |
ust

contesto held |

prior

to a real

have been able to login and use the basfcfé@tions successfully.

during

contest ;

A sampleTeam Status screen is shown below. Initiallgil teams are displayed in RED,
indicating that the team has not made any contact with tAes&@er. 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 MAGHM 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?AGnctions and should be ready to use the system in the
real contes (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.)

PC"2 ADMINISTRATOR 1 (Site 1) [STARTED] 9.2.0-2362 M=1E3

4:49:17
( Configure Contest ”Run Contest ‘

Options r Reports r Runs r Sites r Standings rStandings HTML rTeam Status |
‘ Connections Clarifications r Logins

STATUS
No Contact Submitted Run(s) READY
51 team1 S1team3 51teamd 51team5 51teamb 51 team7 51teams
51 team9 S1team10 S1team11 S1team12 S1team13 S1team14 S1team15 S1team16
S1team17 S1team18 S1team19 S1team20 S1team21 S1team22
| Clear | | Reload ‘ |AII Sites | - | Show enabled teams
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8.2 The Runs Display

TheRuns tab on theRun Contest tab on thRedministrator screen displays a grid showaig
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 ofide2 columns can also be resized by
moving the column separators in the header. An example run grid is shown below.

PC"2 ADMINISTRATOR 1 (Site 1) [STARTED] 9.2.0-2362 M=1E3

4:52:59 Exit

—

Configure Contest (Run Contest ‘

| Options rRepurts |/Runs |/Sites rStandings rStandings HTML rTeam Status |

Connections Clarifications r Logins |

8

Site © Team Run Id Tirme Status Suppressed Froblem Judge Ealloon Langﬂ
Site 1 teama 1 17 IEWY Surmit hle Java
Site 1 teama 2 35 EWY Sumit e Java
Site 1 teams 3 36 EWY Eowling for Crabs hle Java
Site 1 teams 4 36 HEWY Bowling for Crahs fle Java
Site 1 teams ] ar HEYY Bowling for Crabs LE] Java
Site 1 teama g 38 EWY Frahblam Salved hle Java
Site 1 teama ¥ 38 EWY Froblem Solved hle Java
Site 1 teama a 34 HEWVY Froblem Solved hle Java
q] [ I [v]

‘ Give ‘ | Edit ‘ | View Judgements ‘ | Request Run ‘ ‘ Rejudge | ‘ Filter ‘ | Auto Judge | ‘ Extract |

The Runs display provides a number of capabilities for the Contest Administrator. One
function of this display is to provide the htyi to select a run which has already been judged (and
hence no | onger appears on the Judgeb6s grid o
that it may be rgudged. (Note that this assumes an Administrative decisionjtmige 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

theGivebut t on. This will cause the run delectedppeal
and rejudged. (Note: when a Judge selects a run which has been senjudgirg, a warning
message is displayed on the Judgeds screen as

re-judging.) A run does not disappear fromtke mi ni str at or 6 s g-udgohg; wh e n
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 ttrunsdi spl ay is to allow theayAdmin
from a Judge. This can be used, for example, to take back a run which was given in error to the
Judges forr¢ udgi ng. Any time there is a run on tF
there (because it has already been judged and is not idtemdbe rgudged, for example), click
on the run | n Rubdispldydhen aick thdrakeduttonr dhss will remove the
run from the Judgebs screens.

8.3 Editing Runs

Another function of theruns display is to allow the Contest Administratior edit various
parameters associated with a specificiinor exampl e, t o mar k a spec
change the effective submission time of a run. This allows the Contest Administrator to make
decisions regarding unanticipated situatiorisaing how a run should be considered in sco‘f’ﬂwg.

To edit a run, select the run in tRens grid and then press thelit button. This will bring
up the followingedit Run dialog :

Edit Run 6 (Site 1)

Run 6 (Site 1) from team5
Status NEW
Elapsed 35|
Judgement | |v‘
Problem |Pruhlem Solved |v‘
Language |Java |v‘
[ ] Delete Run [ ] Notify Team
View Source | | Execute | | Extract | | Close |
Thed Pr obl e mo, i Langu a gdewn listsallow he Admingtgatordon t 0 d

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 wowiduseal; normally,
editing a run is done forsinglespecific purpose such as correcting a judging error).

%1t is assumd 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 submitteca given problem, etc. B@ not smart enough to decide whether
you shouldchange the attributes of a run; it just gives youctigabilityto do so.
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Changing the AProblemo attribute wild.l have
run is considered in scoring: it will be counted as a run for the newly specified Problem
(however, this will oty 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

ALanguageo attribute wildl h a v-executédebcharfgihgetieet |, i f
language definition (compiler invocation) used to compile and then execute the run. Changing the
AJudgment o attribute wild. have the effect of

used by the Scoreboard in determining whetherTteam has correctly solved this problem.

AEIl apsed Timed represents the elapsed tim
(contest elapsed time, not counting minutes during which the contest clock was stopped) at which
the run was received. The Admstrator can change this value as desired. Note that Elapsed Time
is considered the Ateam submission timeo and
assigned to the run.

Checki getetRhe kiox wi | | cause tighoedinallscoringg be
computations. Elapsed Time, Judgment value, and all other attributes of a run which is marked
ADel et edd have Aawnmarkédeas deletedmo lenger shows gn the appropriate
Teamobs( ighreilde.t e d 0 r liy ges rendoved fnom tthe datalbaseanor from mues
display), they are simplgnarkedas 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
uncheckd, the run is once again considered in further scoring computations, with no indication
that it was previously fimarked as del etedo.

T h éNotify Teandb checkbox is used to indicate whet
this run should be sent a notificatio of t he AJudgment o value appli
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 tiatifid&it is
desired that the Teashouldreceive 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 nBachkbgxr ess Team Notificatio

The Execute button allows the Contest Administrator to execute a run just as it would be
executed on a Judgeds machine. This is wusefu
incorrect language specification (which most likely caused Judge to render a
Erroro judgment for the run), and it is desi
language specification had been correct. The Languageddrep list can be used to change the
language attribute of theun, and it can then be executed at the Admin workstation. Note,
however, thatthe 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
Judgeds .machine

Once a run has been edited (aneéxecuted if desired), pressing tbpdate button will
store the new specification of the runasdd attr
been suppressed it will send a notice of tine 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 simplyediting the run and changing the values badut PG
does not keep track of the old run state onceJpiate button has been pushed).
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8.3.1 Extracting Runs

TheExtract buttonon the Edit Run dialog allowtbe run beingedited 0 be fAextracte

(exported) to a separate directoryWhen the Extract button isaited the following will appear:

e
'\LJ Extracted 1 run to "extract™ dir.

OK

The extract directory ifbcatedunder theSPC2HOME directory. If Run 2 for Site 1 was
being edited and the Extract button was pustiedfollowing files would be created the extract
directory

extract/sitelrun2/pc 2.run2.txt
extract/sitelrun2/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 fileHracjava in the example above) contains the source code which was
submitted for the run which has been extracted.

The current version of PChas 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 thdobsics).on our | ist of #fAto

PCV92Admi ni strator6s Gui debl http://www.ecs.csus.edu/pc2



8.4 Filtering Runs

It is frequently desirable to viewsaibsebf 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 AdministratorrRuns display has associated with ifiker which can be used to apply a
set of filtering criteria to the runs which are displag@dPushing therilter button on theruns
display screen will produce the following dialog, which is used ttheefiltering criteria:

Run filter

Sites Run States Teams Languages Judgements Problems

[11site 1 ] INITIAL |~ | ] team1 1= ] Java []Yes [ Hello
I NEW [ ]team2 [ GNU C++ [ Mo - Compilation B[] Sumit
[ | CHECKED_OuUT| [ |team3 —| |[L]GNUC [ | Mo - Run-time Errt || Bowling for Crabs
[ BEING_JUDGEL _| ([]team4 [ Mo - Time-limit Ex| || Problem Soved
[]BEING_RE_JuL | [ ]teams5 L [ No -Wrong Answ
[ |HOLD [ ] team6 [ ] No - Excessive O
[ | REJUDGE | | [Jteam7 [ ] Mo - Output Form
[ | JUDGED [_|teams [_| Mo - Other - Conta
[ ] QUEUED FOR_ || [ ]team9
o [»| | |[C]team10 | A | [v]I[«] M »

[ Fitter On
(o] [aw] [Ed]

Selecting a set of items in the filter dialog indicates that those gbmddbe displayed on
theRuns grid. For example, to specify that tRens grid should display all (and only) runs from
Team 1 at site mC HhSoe df oirP etnlgau i ms@ob |l ¢ ou woul d
Probl ems col umn, NfnTeamld in the Teams col umn,
Language, OS, and Time columns, and then presgpiiste button. The Runs grid would then
apply the speciéd 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

mi nutes of the contest, you wodulnd tehnet efirT ofio0 ot iil
and select AAIl 0 in the Probl ems, Teaupsate Si t e
button.

The filter is designed with the expectation that at least one entry will be selected in each

col umn. The diCheancW!|l tol bmntose provided as
selectiono of al | entries in anticipation of
However, clearing all criteria in a column does not make sense as a final filtering operation: if

ACare AlIl 0 were allowed as the final choice ir
selected following a AClear Al | mo ruhsoshould lee ¢ o |

% The Judge client provides a similar filtering operation; the discussion here on filters appéithg tecthe Judge.
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di splayed (since no runs woulédl enatedhot he Foit

the filter ignores a fAClear AlIl 6 condition i

instead effectively selects all the criteria

the last operationonacolm i s ef fectively the same thing as
The same | ogic applies to the AClear Al 1l 0

used to initially clear all entries il columns, in anticipation of then selecting at leas entry

in each col umn. I f this global ACI|I eaupdadl | 0 i

button, the filter interprets this as a requestigable the filtering operation entirelghat is, to

display all runs on theuns grid. Thus, t he gl obal AClIl ear All 0 bu:

(no filtering) button.

In order to remind the user when filtering of runs is taking place, any time a filtering
operati on has Fhese rb ud @ loenc toend tthhee d@écoar to bie@anrde e n
wi || i ndi cat é&iltei(@M).0 , | Dkealloing filtering (usi
described above) will return tirdter button to its normal state.

The AOk o0 field is used to ®poepiledoycetodee c on
and produce an fAexecutable program fileo in t

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 Runstliwith 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 fiiier 3)
button
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