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ni ppu.printingmanagement.NippuPrinterSimul ator

nippu.printingmanagement

Class NippuPrinter Simulator

j ava. | ang. Obj ect

+-ni ppu. Ni ppuPrinter

I+— ni ppu. pri nti ngmanagenent. Ni ppuPri nt er Si nul at or

public class NippuPrinter Simulator
extendsNi ppuPri nt er

The class representing a simulation of a printer in the nippu printing management system.

Author:
Michael Forsstrom

Fields

logger
protected static org.apache. | og4j.Logger | ogger
The logger

par entPrintingM anagement

private nippu. printingmanagenent. Printi ngManagenent parent Printi ngManagenent
The PrintingM anagement object controlling this printer instance

printer Queue

private java.util.List printerQueue
The printer queue

printer Timer

private java.util.Timer printerTimer
Thetimer for the printer

timerJob

private nippu. PrintJob tinmerJob
Thejob inthetimer

timerHasJobs

private bool ean timerHasJobs
A boolean representing the state of the timer

Constructors

(continued on next page)
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ni ppu.printingmanagement.NippuPrinterSimul ator

(continued from last page)

NippuPrinter Simulator
public N ppuPrinterSimlator(java.lang.String ID,

int X
int Y,
int Z,
i nt speed,
Pri nti ngManagenent cal |l er Pri nti ngManagenent)
Constructor
Parameters:
ID -

The printer identification number
X

The x-coordinate for the printer

Y -

The y-coordinate for the printer

Z -

The z-coordinate for the printer

speed -

The speed of the printer

cal l er Pri nti ngManagenent -

The printing management instance that owns this Simulator

M ethods

getPrinter Queue

public java.util.List getPrinterQueue()
Getter for the printer queue

Returns:

The printer queue List

getPrinter Timer

public java.util.Tinmer getPrinterTiner()
Getter for the printer timer

Returns:

The printerTimer Timer

getTimerJob

public PrintJob getTi merJob()
Getter for the job in the timer

Returns:

The timerJob PrintJob

timer HasJobs

public bool ean tinerHasJobs()
Getter for the timerHasJobs field. Tells wheter there are jobsin the timer or not

(continued on next page)
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ni ppu.printingmanagement.NippuPrinterSimul ator

(continued from last page)
Returns:

The value of timerHasJobs

setTimerHasJobs

public void setTi ner HasJobs(bool ean newval ue)
Setter public methods

setPrinter Timer

public void setPrinterTiner(java.util.Timer newTli ner)

setTimerJob

public void setTinerJob(PrintJob job)
Setter for the timerJob

Parameters:
job -
The job to set as the timerJob

toString

public java.lang. String toString()
Implementation of the toString method.

Returns:

A string representation of the NippuPrinterSimulator.

addJob

public void addJob(PrintJob newlob)
Adds anew job to the timer or printer queue

Parameters:

newdJob -
The PrintJob to add

getNumber OfJobs

public int getNumber O Jobs()
Returns the number of jobs in the timer and printer queue

Returns:

The number of jobsin the system as an integer

main
public static void nmain(java.lang. String args)
A main method for testing purposes
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ni ppu.printingmanagement.PM Timer Task

nippu.printingmanagement
ClassPMTimer Task
j ava. | ang. Obj ect

+- java.util. TimerTask

I+— ni ppu. pri nti ngmanagenent . PMIi mer Task

public class PM Timer Task
extends java.util. TimerTask
A classfor the TimerTask used for the printers in the printing management

Author:
Michael Forsstrom

Fields

job
private nippu. PrintJob job
Thejob which isto be printed

parentNPS

private nippu. printingmanagenent. Ni ppuPrinter Si nul at or parent NPS
The parent NippuPrinterSimulator instance associated with this task

parentPM

private nippu. printingmanagenent. Printi ngManagenent parent PM
Then parent PrintingManagement instance associated with this task

logger

protected static org.apache. | og4j.Logger | ogger
The logger

Constructors

PMTimerTask

public PMIi mer Task(Pri ntJob assi gnedJob,
Ni ppuPrint er Si mul at or parent Ni ppuPri nt er Si nul at or,
Printi ngManagenent parent Printi ngManagenent)

The constructor.

Parameters:

assi gnedJob -

Thejob to "print"

par ent Ni ppuPri nt er Si nul at or -
The parent NippuPrinterSimulator
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ni ppu.printingmanagement.PM Timer Task

(continued from last page)

par ent Pri nti ngManagenent -
Then parent PrintingManagement

M ethods

run

public void run()
The run method

main
public static void main(java.lang. String args)
A main method for testing purposes.
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ni ppu.printingmanagement. PrintingM anagement

nippu.printingmanagement

Class PrintingM anagement

j ava. | ang. Obj ect
+-ni ppu. printi ngmanagenent . Pri nti ngManagenent

All Implemented interfaces:
terttu.server.schedul er.Executor

public class PrintingM anagement
extends java.lang.Object
implements terttu.server.schedul er.Executor

Fields

logger

protected static org.apache. | og4j.Logger | ogger
The logger

configuration

private java.lang. String configuration
The contents of the main configuration file.

registered
private bool ean registered
True iff we have been registered to the scheduler.

pr ScProtocol

private ni ppu. conmuni cations. Printi ngManagenent Schedul er Pr ot ocol
Our connection to the scheduler.

pr ScPr ot ocol

ul Vector

private java.util.Vector ul Vector
A vector containing all the user interface connections

printerVector

private java.util.Vector printerVector
A vector containing all the printers

iDCount

private int iDCount
Counter for the user interface identification numbers

Page 8




ni ppu.printingmanagement. PrintingM anagement

superuseriD

private int superuserlD
Theidentification number of the first superuser instance

scheduler Stopped

private bool ean schedul er St opped
A boolean telling whether the scheduler is stopped or not

pendingJobs

private java.util.List pendi ngJobs
A linked list containing pending jobs

scheduler Location

private java.lang. String schedul erLocati on
The location of the scheduler

scheduler Port

private int schedul erPort
The port used by the scheduler

TCPPORT

final java.lang. String TCPPORT
The TCP port to use when functioning as a server

PMCONFIG

final java.lang. String PMCONFI G
The location of the printing management configuration file.

NIPPUCONFIG

final java.lang. String N PPUCONFI G
The location of the Nippu configuration file.

scheduler Statel ock

private java.lang. Obj ect schedul er St at eLock
A synchronization lock for changing the schduler state.

executelL ock

private java.lang. Obj ect executelLock
A synchronization lock for executing a task.
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ni ppu.printingmanagement. PrintingM anagement

(continued from last page)

registrationL ock

private java.l ang. Object registrationLock
A synchronization lock for registering to scheduler.

Constructors

PrintingM anagement

public PrintingManagenent ()

Creates a new printing management. To initialize communications, the methods initializeCommunicationsServer and
initializeCommunicationsClient should be called after this constructor returns. The call is done f.ex. by the class
PrintingM anagementWrapper.

M ethods

getPendingJobs

public java.util.List getPendi ngJobs()
Getter for pendingJobs

Returns.

Then pendingJobs List

getScheduler Stopped

publi ¢ bool ean get Schedul er St opped()
Getter for the schedulerStopped

Returns:

A boolean telling wheter the scheduler is stopped or not

getUl Connections

public java.util.Vector getU Connections()
Getter for the user interface connections

Returns:

The ulVector Vector object containing all the user interface connections

execute

public java.l ang. Obj ect execute(java.l ang. Object request_data)
The executor for the printing jobs.
Parameters:
request data -
The request data. This should be a Bundle in the Nippu system.

Returns:

Returns always null.
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ni ppu.printingmanagement. PrintingM anagement

(continued from last page)

Exceptions:

Il egal Argunent Excepti on -
if theargument isinvalid

register
public int register(PrintingManagenent Userl nterfaceProtocol connection,
int listenerType)
Registers anew Ul to the Printing Management. The Ul can be of the following types: 1 = a super user interface, 0 = other.

Parameters:

connection -

The connection to the Ul
i stenerType -
The type of the Ul

Returns:

The ID for the Ul

unregister
public void unregister(int listenerlD)
Unregisters a component from the Printing Management

Parameters:

listenerlD -
The ID of the component

changeScheduler State

public void changeSchedul er State(int newState)
Changes the scheduler state, if possible.

Parameters:

newSt ate -
the new scheduler state: 3 = pause, 4 = resume

scheduler StateChanged

public void schedul er St at eChanged(i nt newSt at e)
Called by communications when the scheduler has sent a state change notification.

Parameters:

newState -
the new scheduler state; 1 = started, 2 = stopped, 3 = paused, 4 = resumed

registrationAccepted

public void registrati onAccepted()
Called by communications when the scheduler has accepted our registration.

initializeCommunicationsSer ver

public void initializeConmunicationsServer()
Sets up everything related to communications of the printing management as a server.
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ni ppu.printingmanagement. PrintingM anagement

(continued from last page)

initializeCommunicationsClient

public void initializeConmunicationsdient()
Sets up everything related to communications of the printing management as a client.

Exceptions:

j ava. | ang. Runti neException -
if initialization failed

chooseOptimal

private java.lang. String chooseOpti mal (Bundl e bundl e)
Chooses afree optimal printer (if any) from the optimal Printers in the Bundle.
Parameters:

bundl e -
The Bundle to choose the printer for.

Returns.

The printer ID or null if no printer was found.

chooseAny

private java.lang. String chooseAny(Bundl e bundl e)
Chooses afree printer (if any) for the Bundle.
Parameters:
bundl e -
The Bundle to choose the printer for.

Returns.

The printer ID or null if no printer was found.

countDistance

private float countDi stance(java.lang.String printerlD,
Bundl e bundl e)

Counts the distance from a bundle to a printer.

Parameters:
printerlD -
The printed identification number to count the distance to.
bundl e -

The Bundle instance to count the distance from.

Returns.

The distance as afloat.

main
public static void main(java.lang. String args)
A main method for testing purposes.
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ni ppu.printingmanagement. PrintingM anagement

(continued from last page)

checkUser Printer

private static bool ean checkUserPrinter(java.lang. String id,
i nt m nLength,
i nt maxLengt h,
java.lang. String content)
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ni ppu.printingmanagement. PrintingM anagementW'rapper

nippu.printingmanagement

Class PrintingM anagementWr apper

j ava. | ang. Obj ect
+-ni ppu. printi ngmanagenent . Pri nti ngManagenent W apper

All Implemented interfaces:
terttu.server.schedul er.Executor

public class PrintingM anagementWr apper
extends java.lang.Object
implements terttu.server.schedul er.Executor

A wrapper for the actual PrintingManagement class. The wrapper was initially made in the belief that it was essential in order to
initialize printing management. Later it was found out that this wasn't necessarily the case. The wrapper is still here because it
works. (And you know; if it ain't broken, don't fix it!) Thisisthe original explanation of the wrapper: The wrapper is needed for
proper initialization of PrintingManagement. When Terttu creates an instance of its printing management, it only calls the
constructor having no parameters. All initialization of the printing management must be done in the constructor. However, we need
toinitialize connections to other components using the communications classes. This requires storing printing management's
reference (i.e. the value of 'this) into other objects. But 'this isn't available in the constructor. We work around this problem with
PrintingM anagementWrapper. PrintingManagement\Wrapper creates the actual PrintingManagement, and then calls another
initializing method of the PrintingManagement. There we can use 'this and the communications initialization can be done.
Basically PrintingManagementWrapper forwards method calls directly to PrintingManagement. PrintingManagementWrapper does
not use the communications package.

Author:
Ville Nurmi

Fields

logger

protected static org.apache. | og4j.Logger | ogger

printingM anagement
private nippu. printingmanagenent. Printi ngManagenent printi ngManagenent
The actual printing management instance.

Constructors

PrintingM anagementWr apper

public PrintingManagenment W apper ()
Creates a printing management that is able to establish a server.

M ethods
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ni ppu.printingmanagement. PrintingM anagementW'rapper

(continued from last page)

execute

public java.l ang. Obj ect execute(java.l ang. Object request_data)
Forwards an execution request given by Terttu to the actual printing management.

Parameters:

request data -
the request data
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nippu.printingmanagement. PrintingM anagementWrapper . PrintingM anagement| nitializationTask

nippu.printingmanagement

Class PrintingM anagementWr apper .PrintingM anagement| nitializationTask

j ava. | ang. Obj ect
+- java.util. TimerTask

+-
ni ppu. pri nti ngmanagenent . Pri nti ngManagenment W apper. Pri nti ngManagenmentInitializati onTask

public class PrintingM anagementWr apper .PrintingM anagementl nitialization T ask
extends java.util. TimerTask

A helper class used in initializing printing management.

Constructors

PrintingM anagementWr apper .PrintingM anagementl nitialization T ask

public PrintingManagenment W apper. Printi ngManagenentlnitializationTask()

M ethods

run

public void run()

See Also:

java.util. TimerTask
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nippu.printingmanagement.Ul Connection

nippu.printingmanagement

Class Ul Connection

j ava. | ang. Obj ect

+-ni ppu. printi ngmanagenent . Ul Connecti on

public class Ul Connection
extends java.lang.Object

A datastructure for the Ul connections

Fields

iD
private int iD
The ID of the Ul Connection

ul Protocol

private ni ppu. conmuni cati ons. Printi ngManagenent User | nt erfaceProt ocol ul Protocol
The protocol of the connection

Constructors

Ul Connection

public U Connection(int new D,
Printi ngManagenent User | nt er f acePr ot ocol newUl Pr ot ocol)

The construtor

M ethods

equals

public bool ean equal s(java. |l ang. Obj ect test)
Checks if the given object isthe same as this

getID

public int getlD()
Returns the connection id

getProtocol

public PrintingManagenment User | nt erfaceProtocol getProtocol ()
Returns the protocol object of the connection
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nippu.analyzer.Analyzer

nippu.analyzer

Class Analyzer

j ava. | ang. Obj ect
+- terttu.server.scheduler.Analyzer

I+— ni ppu. anal yzer. Anal yzer

public class Analyzer
extends terttu.server.scheduler.Analyzer

Analyzer of bundles of print jobs. Provides five bundle services. get coordinates, cost, combined cost, fusion, and toString. This
class extends the abstract class of the same name in Terttu. There are three sets of five methods providing the five bundle services.
Thefirst set isthe method interface required by Terttu. The second set is for the communications component. Those methods take
as a parameter a protocol instance that can be used to send answer messages. The third set is similar to the Terttu set but takes
parameters in another form (natural Bundles and not byte[] objects). The third interface is mainly for internal use athough it can be
used by outsiders too. Analyzer can be configured. The configuration is received from printing management via communications.
The configuration holds information about printers, users and analyzer's constants.

Author:
Ville Nurmi

Fields

anPr Protocol

private ni ppu. conmuni cati ons. Anal yzer Pri nti ngManagenent Pr ot ocol anPr Pr ot ocol
Our connection to printing management.

printingM anagementL ocation

private java.lang. String printi ngManagenent Locati on
The location of the printing management.

printingM anagementPort

private int printingManagenent Port
The printing management's port for clients.

communicationsL ock

private java.lang. Object conmunicati onsLock

A lock for variables that are tampered by communications threads. Thisisjust *any* object. Fieldsto synchronize are
listenerID, users, printers, listenerl DInitialized, configurationlnitialized, sasmeUserMultiplier, maxNumberOf Pages,
bigBundleMultiplier, distanceLimit, minDistanceMultiplier, sasmeForcedPrinterMultiplier, coordinateStyle,
fastPrinterDistance.

users

private java.util.Vector users
All usersin the system. Got from the configuration. This vector contains NippuUsers.
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nippu.analyzer.Analyzer

(continued from last page)

printers

private java.util.Vector printers
All printersin the system. Got from the configuration. This vector contains NippuPrinters.

listener | DInitialized

private boolean listenerlDinitialized
Trueiff listenerlD has been initialized.

configurationlnitialized

private bool ean configurationlnitialized
True iff configuration has been initialized.

listener | D

private int listenerlD
Our ID given by printing management.

number OfCreatedBundles

private int number O Creat edBundl es
The number of bundles created by this analyzer instance.

sameUser Multiplier

private float sameUserMiltiplier
Combined cost multiplier for bundles with the same submitters.

maxNumber OfPages

private int maxNunmber O Pages
The page limit of abig bundle .

bigBundleMultiplier

private float bigBundleMiltiplier
Combined cost multiplier for big bundles.

distanceL imit
private float distanceLinit
Maximum distance for bundles to not avoid fusion.

minDistanceM ultiplier

private float m nDi stanceMiltiplier
Combined cost multiplier for bundles with the same coordinates.

sameFor cedPrinter M ultiplier

private float saneForcedPrinterMiltiplier
Combined cost multiplier for bundles with the same forced printer.
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nippu.analyzer.Analyzer

coordinateStyle

private java.lang. String coordi nateStyle
Style of bundle coordinates; "submitter", "printer”, or "submitter and printer".

fastPrinter Distance

private float fastPrinterDi stance

The maximum such distance for a printer with speed 50 from a 50-page bundle that the printer is an optimal printer for the
bundle.

logger

protected static org.apache. | og4j.Logger | ogger

Constructors

Analyzer

public Analyzer()

Creates an analyzer. Communications initialization must be done with callsto Analyzer.initializeCommunicationsClient()
and Analyzer.initializeCommunicationsServer()

M ethods

initializeCommunicationsClient

public void initializeConmunicationsdient()

Sets up everything related to communications of the analyzer as a client. More specifically, establishes a connection to
printing management. The connection gives us our listenerlD which we need later for creating new Bundles etc.

Exceptions:

java. |l ang. Runti neException -
if initialization failed

initializeCommunicationsSer ver

public void initializeConmunicationsServer()

Sets up everything related to communications of the analyzer as a server. More specifically, creates a server to which
reception can connect to.

setListener D

public void setListenerl D(int |istenerlD)
Set listener ID. This method isto be called by the communications component only.

setConfiguration

public void setConfiguration(java.lang.String configuration)
Set configuration. This method is to be called by the communications component only.
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nippu.analyzer.Analyzer

(continued from last page)

getCoordinates

public float[] getCoordinates(java.lang. Cbject data)
throws terttu.server.schedul er. Anal yzer Excepti on

Returns the coordinates of the given bundle.

Parameters:

data -
the bundle; a serialized Bundle in a byte array

Returns:
the coordinates of the given bundle

Exceptions:
terttu. server.schedul er. Anal yzer Excepti on -
if datais not an instance of Bundle

cost

public float cost(java.lang. Object data)
throws terttu.server.schedul er. Anal yzer Excepti on

Returns the cost of the given bundle. The cost is always non-negative.

Parameters:

data -
the bundle; a serialized Bundle in a byte array

Returns:
the cost of the given bundle

Exceptions:
terttu. server.schedul er. Anal yzer Excepti on -
if datais not an instance of Bundle

combinedCost

public fl oat conbi nedCost(java.lang. Object datal,
j ava. |l ang. Obj ect dat a2)
throws terttu. server.schedul er. Anal yzer Excepti on

Returns the cost of the union of the two given bundles. The cost is always non-negative.

Parameters:
datal -
the first bundle; a serialized Bundle in a byte array

data2 -
the second bundle; a serialized Bundle in a byte array

Returns:
the cost of the union of the given bundles

Exceptions:
terttu. server.schedul er. Anal yzer Exception -
if datal or data2 is not an instance of Bundle
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nippu.analyzer.Analyzer

(continued from last page)

fusion

public java.lang. Obj ect fusion(java.lang. Object datal,
j ava. |l ang. Obj ect dat a2)
throws terttu. server.schedul er. Anal yzer Excepti on

Returns the union of the two given bundles.

Parameters:
datal -

the first bundle; a serialized Bundle in a byte array
data2 -
the second bundle; a serialized Bundle in a byte array

Returns:

the bundle formed by the two bundles fused together; a serialized Bundle in a byte array

Exceptions:

terttu. server.schedul er. Anal yzer Excepti on -
if datal or data2 is not an instance of Bundle

toString

public java.lang. String toString(java.lang. Object data)
throws terttu.server.schedul er. Anal yzer Excepti on

Returns a human-readable string describing the given bundle.
Parameters:

data -

the bundle; a serialized Bundle in a byte array

Returns:

the string describing the bundle

Exceptions:

terttu. server.schedul er. Anal yzer Excepti on -
if datais not an instance of Bundle

getCoordinates

public void get Coordi nat es(Anal yzer Recepti onProt ocol protocol,
Bundl e bundl e)

See Also:

getCoordinates(Object)

cost

public void cost (Anal yzer Recepti onProtocol protocol,
Bundl e bundl e)

See Also:

cost(Object)
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nippu.analyzer.Analyzer

(continued from last page)

combinedCost

public void combi nedCost (Anal yzer Recepti onProtocol protocol,
Bundl e bundl el,
Bundl e bundl e2)

See Also:

combinedCost(Object, Object)

fusion

public void fusion(Anal yzer Recepti onProtocol protocol,
Bundl e bundl el,
Bundl e bundl e2)

See Also:

fusion(Object, Object)

toString

public void toString(Anal yzer Recepti onProtocol protocol,
Bundl e bundl e)

See Also:

toString(Object)

getCoordinates

public float[] getCoordinates(Bundle bundle)
throws terttu.server.schedul er. Anal yzer Excepti on

See Also:

getCoordinates(Object)

cost

public float cost(Bundl e bundle)
throws terttu. server.schedul er. Anal yzer Excepti on

See Also:

cost(Object)

combinedCost

public fl oat conbi nedCost (Bundl e bundl el,
Bundl e bundl e2)
throws terttu.server.schedul er. Anal yzer Excepti on
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nippu.analyzer.Analyzer

(continued from last page)

See Also:

combinedCost(Object, Object)

fusion

public Bundl e fusion(Bundl e bundl el,
Bundl e bundl e2)
throws terttu.server.schedul er. Anal yzer Excepti on

See Also:

fusion(Object, Object)

toString

public java.lang. String toString(Bundl e bundl e)
throws terttu.server.schedul er. Anal yzer Excepti on

See Also:

toString(Object)

distance

private float distance(float pl,
float p2)

Returns the Euclidean distance between the two given pointsin an N-dimensional space.

Exceptions:

Il egal Argunent Exception -
if the points are of different dimensionality or are null

getDistanceM ultiplier

private float getDi stanceMultiplier(float distance)
Returns the bundle combined cost multiplier for the distance between the bundles to fuse.

maxPrinter Distance

private float maxPrinterDi stance(fl oat nunber Of Pages,
float printerSpeed)

Returns the maximum such distance between a printer with the given speed from a bundle with the given number of pages
that the printer will become an optimal printer for the bundle. If the printer is further away, it will not become an optimal
printer for the bundle.

Parameters:

nunber O Pages -

the number of pagesin the bundle
pri nter Speed -

the speed of the printer

Returns:

the maximum distance for the printer to be optimal for the bundle
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getSubmitter Coordinates

private float[] get Subm tterCoordinates(Bundle bundl e)
Returns the average coordinates of the submitters of the bundle's print jobs.

getPrinter Coordinates

private float[] getPrinterCoordi nates(Bundl e bundl e)
Returns the coordinates of the printer nearest to the average coordinates of the submitters of the bundl€e's print jobs.

getNearestPrinter

private N ppuPrinter getNearestPrinter(int x,
int vy,
int z)

Returns the printer nearest to the given point.

schedulingActionPer for med

public void schedul i ngActi onPerformed(terttu.server.schedul er. event. Schedul i ngEvent e)
Called when there's a scheduling event in the scheduler.

Parameters:
e -
the scheduling event

scheduler StateChanged

public void
schedul er St at eChanged(terttu. server. schedul er. event. Schedul er St at eChangedEvent e)

Called when the scheduler's state has changed.
Parameters:

e -
the state changed event

testCommunicationsClient

public void testCommunicationsdient()

testGetCoordinatesl nner

public void testGet Coordi nat esl nner ()
throws terttu.server.schedul er. Anal yzer Excepti on

testGetCoordinates
public void testGet Coordi nates()

testCombinedCost
public void testConbi nedCost ()
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nippu.analyzer.Analyzer

(continued from last page)

testFusion

public void testFusion()

toString

public static java.lang. String toString(float coords)
Returns a human-readabl e string representation of the given coordinates.

main

public static void nmain(java.lang. String args)
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nippu.analyzer.AnalyzerWrapper

nippu.analyzer

Class Analyzer Wrapper

j ava. | ang. Obj ect
+- terttu.server.scheduler.Analyzer

I+— ni ppu. anal yzer. Anal yzer W apper

public class Analyzer Wrapper
extends terttu.server.scheduler.Analyzer

A wrapper for the actual Analyzer class. The wrapper was initially made in the belief that it was essential in order to initialize the
analyzer. Later it was found out that this wasn't necessarily the case. The wrapper is still here because it works. (And you know; if
it ain't broken, don't fix it!) Thisisthe original explanation of the wrapper: The wrapper is needed for proper initialization of
Analyzer. When Terttu creates an instance of its analyzer, it only calls the constructor having no parameters. All initialization of
the analyzer must be done in the constructor. However, we need to initialize connections to other components using the
communications classes. This requires storing analyzer's reference (i.e. the value of 'this) into other objects. But 'this isn't available
in the constructor. We work around this problem with AnalyzerWrapper. AnalyzerWrapper creates the actual Analyzer, and then
calls another initializing method of the Analyzer. There we can use 'this' and the communications initialization can be done.
Basically AnalyzerWrapper forwards method calls directly to Analyzer. AnalyzerWrapper does not use the communications
package.

Author:
Ville Nurmi

Fields

logger

protected static org.apache. | og4j.Logger | ogger

analyzer

private nippu.anal yzer. Anal yzer anal yzer
The actual analyzer instance.

Constructors

Analyzer Wrapper

public Anal yzer W apper ()
Creates an analyzer that is able to connect to a printing management.

M ethods

getCoordinates

public float[] getCoordinates(java.lang. Cbject data)
throws terttu.server.schedul er. Anal yzer Excepti on

Returns the coordinates of the given bundle.
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nippu.analyzer.AnalyzerWrapper

(continued from last page)

Parameters:

data -
the bundle; an instance of class Bundle

Returns:
the coordinates of the given bundle

Exceptions:
terttu. server.schedul er. Anal yzer Exception -
if datais not an instance of Bundle

cost

public float cost(java.lang. Object data)
throws terttu. server.schedul er. Anal yzer Excepti on

Returns the cost of the given bundle. The cost is always non-negative.

Parameters:

data -
the bundle; an instance of class Bundle

Returns:
the cost of the given bundle
Exceptions:

terttu. server.schedul er. Anal yzer Exception -
if datais not an instance of Bundle

combinedCost

public fl oat conbi nedCost(java.lang. Object datal,
j ava. |l ang. Obj ect dat a2)
throws terttu.server.schedul er. Anal yzer Excepti on

Returns the cost of the union of the two given bundles. The cost is always non-negative.

Parameters:
datal -
thefirst bundle; an instance of class Bundle
dat a2 -
the second bundle; an instance of class Bundle

Returns:
the cost of the union of the given bundles

Exceptions:
terttu. server.schedul er. Anal yzer Exception -
if datal or data2 is not an instance of Bundle

fusion

public java.lang. Obj ect fusion(java.lang. Object datal,
j ava. |l ang. Obj ect dat a2)
throws terttu.server.schedul er. Anal yzer Excepti on

Returns the union of the two given bundles.

Parameters:

datal -
thefirst bundle; an instance of class Bundle
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(continued from last page)

dat a2 -
the second bundle; an instance of class Bundle

Returns.

the bundle formed by the two bundles fused together

Exceptions:

terttu. server.schedul er. Anal yzer Exception -
if datal or data2 is not an instance of Bundle

toString

public java.lang. String toString(java.l ang. Cbject data)
throws terttu. server.schedul er. Anal yzer Excepti on

Returns a human-readable string describing the given bundle.
Parameters:

data -

the bundle; an instance of class Bundle

Returns.

the string describing the bundle

Exceptions:

terttu. server.schedul er. Anal yzer Exception -
if datais not an instance of Bundle

schedulingActionPer for med

public void schedul i ngActi onPerformed(terttu.server.schedul er. event. Schedul i ngEvent e)
Called when there's a scheduling event in the scheduler.

Parameters:

the scheduling event

scheduler StateChanged

public void
schedul er St at eChanged(terttu. server. schedul er. event. Schedul er St at eChangedEvent e)

Called when the scheduler's state has changed.
Parameters:

e -
the state changed event
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nippu.analyzer

Class Analyzer Wrapper .Analyzer I nitializationT ask

j ava. | ang. Obj ect
+- java.util. TimerTask

I+— ni ppu. anal yzer. Anal yzer W apper. Anal yzerlnitializati onTask

public class Analyzer Wrapper .Analyzer I nitializationTask
extends java.util. TimerTask

A helper class used ininitializing the analyzer.

Fields

communicationsClientl nitialized

private bool ean comunicationsCientlnitialized
True iff communications client initialization has been done.

communicationsServer I nitialized

private bool ean comuni cati onsServerlnitialized
True iff communications server initialization has been done.

Constructors

Analyzer Wrapper .AnalyzerlnitializationTask
public Anal yzer Wapper. Anal yzerlnitializationTask()

M ethods

run

public void run()

See Also:

javautil. TimerTask
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ni ppu.communi cations.A nalyzerPrintingM anagementProtocol

nippu.communications

Class Analyzer PrintingM anagementPr otocol

j ava. | ang. Obj ect
+- terttu.server.network.Protocol
I+— terttu.server.network.TerttuProtocol

I+— ni ppu. conmuni cati ons. Ni ppuPr ot ocol

I+— ni ppu. conmuni cati ons. Anal yzer Pri nti ngManagenent Pr ot ocol

public class Analyzer PrintingM anagementPr otocol
extendsNi ppuPr ot ocol

A protocol class for analyzer towards printing management. A protocol class handles the conversion of communications messages
of one connection type on the end of the protocol’'s component. The conversion is made in the send methods from method calls to
byte stream, and in the handleM essage method from byte stream to method calls.

Fields

logger

protected static org.apache.| og4j.Logger | ogger

services

private ni ppu. communi cati ons. Anal yzer Pri nti ngManagenent Servi ces servi ces
The instance who knows what to do with incoming messages.

Constructors

Analyzer PrintingM anagementPr otocol
public Anal yzer Printi ngManagenent Pr ot ocol ()

M ethods

setServices

public void set Services(Anal yzerPrinti ngManagenent Servi ces servi ces)

handleM essage

protected void handl eMessage( byt e header,
i nt datalLengt h)
throws java.io.| OException
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(continued from last page)
See Also:

NippuProtocol

sendL istener Registration

public void sendLi stenerRegi stration()
throws java.io.| CException

Sends arequest to be registered as alistener.

sendListener Registration

public void sendLi stenerRegi stration(int optional Data)
throws java.io.l OException

Sends arequest to be registered as alistener.

Parameters:

optional Data -
optional data, meaning undefined

sendListener Unregistration

public void sendListenerUnregistration(int IistenerlD)
throws java.io.| OException

Sends a request to be unregistered from being alistener.

Parameters:

|istenerl D -
the ID of the listener

Page 34



nippu.communi cations.A nalyzerPrintingM anagementServices

nippu.communications

Class Analyzer PrintingM anagement Ser vices

j ava. | ang. Obj ect

+- ni ppu. conmuni cati ons. Anal yzer Pri nti ngManagenent Ser vi ces

public class Analyzer PrintingM anagementSer vices
extends java.lang.Object

A services class for connections of analyzer towards printing management. A services class forwards messages interpreted by a
protocol class to the classes who are concerned. Thus, the services class can be seen as a higher level of communications handling
whereas the protocol classisalower level. A services class consists mainly of service methods. They are called by the protocol
classonly.

Fields

logger

protected static org.apache.| og4j.Logger | ogger

protocol

private ni ppu. communi cati ons. Anal yzer Pri nti ngManagenent Pr ot ocol protocol
The instance who can send actual messages to the other end of our connection.

analyzer

private ni ppu.anal yzer. Anal yzer anal yzer
The analyzer whose communications we are handling.

Constructors

Analyzer PrintingM anagement Ser vices

public Anal yzerPrinti ngManagenent Servi ces()

M ethods

setPr otocol

public void setProtocol (Anal yzer Pri nti ngManagenent Prot ocol protocol)

setAnalyzer

public void setAnal yzer (Anal yzer anal yzer)
Sets the analyzer instance to forward messages to.
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registrationAccepted

voi d regi strati onAccepted(int listenerlD)

unregistrationAccepted

voi d unregi strati onAccepted(int returnVal ue)

printJobQueued

voi d printJobQueued(PrintJob printJob
java.lang. String printer)

printJobPrinted
void printJobPrinted(PrintJob printJob)

scheduler StateChanged

voi d schedul er St at eChanged(i nt newSt at e)

configuration

voi d configuration(java.lang.String configuration)
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nippu.communications

Class Analyzer ReceptionPr otocol

j ava. | ang. Obj ect
+- terttu.server.network.Protocol
I+— terttu.server.network.TerttuProtocol

I+— ni ppu. conmuni cati ons. Ni ppuPr ot ocol

I+— ni ppu. conmuni cat i ons. Anal yzer Recepti onPr ot ocol

public class Analyzer ReceptionPr otocol
extendsNi ppuPr ot ocol

A protocol class for connections of analyzer towards reception. A protocol class handles the conversion of communications
messages of one connection type on the end of the protocol's component. The conversion is made in the send methods from method
callsto byte stream, and in the handleM essage method from byte stream to method calls.

Author:
Ville Nurmi

Fields

logger

protected static org.apache. | og4j.Logger | ogger

services

private ni ppu. comuni cati ons. Anal yzer Recepti onServi ces services
The instance who knows what to do with incoming messages.

Constructors

Analyzer ReceptionProtocol
public Anal yzer Recepti onProt ocol ()

M ethods

setServices

public void setServices(Anal yzer Recepti onServi ces services)
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(continued from last page)

handleM essage

protected voi d handl eMessage(byt e header
i nt datalLength)
throws java.io.l OException

See Also:

NippuProtocol

sendGetCoor dinatesAnswer

public void sendGet Coordi nat esAnswer (i nt bundl el D,
fl oat coordinates)
throws java.io.l OException

sendCostAnswer

public void sendCost Answer (i nt bundl el D
float cost)
throws java.io.| CException

sendCombinedCostAnswer

public void sendConbi nedCost Answer (i nt bundl ell D
i nt bundl e21 D
float cost)
throws java.io.| CException

sendFusionAnswer

public void sendFusi onAnswer (i nt bundl ell D
i nt bundl e2l D
Bundl e fusion)

throws java.io.| CException

sendToStringAnswer

public void sendToStringAnswer (int bundl el D,
java.lang. String bundl eString)
throws java.io.| OException
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nippu.communications

Class Analyzer ReceptionServices

j ava. | ang. Obj ect

+- ni ppu. conmruni cati ons. Anal yzer Recepti onServi ces

public class Analyzer ReceptionSer vices
extends java.lang.Object

A services class for connections of analyzer towards reception. A services class forwards messages interpreted by a protocol class
to the classes who are concerned. Thus, the services class can be seen as a higher level of communications handling whereas the
protocol classisalower level. A services class consists mainly of service methods. They are called by the protocol class only.

Author:
Ville Nurmi

Fields

logger

protected static org.apache.| og4j.Logger | ogger

protocol

private ni ppu. comuni cati ons. Anal yzer Recepti onPr ot ocol protocol
The instance who can send actual messages to the other end of our connection.

analyzer

private ni ppu.anal yzer. Anal yzer anal yzer
The instance to forward messages to.

Constructors

Analyzer ReceptionServices

public Anal yzer Recepti onServi ces(Anal yzer anal yzer)
Creates a services instance.

Parameters:

anal yzer -
the instance to forward messages to.

M ethods

setPr otocol

public void setProtocol (Anal yzer Recepti onProt ocol protocol)
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setAnalyzer

public void setAnal yzer (Anal yzer anal yzer)
Sets the instance to forward messages to.

getCoordinates
voi d get Coor di nat es(Bundl e bundl e)

cost

voi d cost (Bundl e bundl e)

combinedCost

voi d conbi nedCost (Bundl e bundl el,
Bundl e bundl e2)

fusion

voi d fusion(Bundl e bundl el,
Bundl e bundl e2)

toString
void toString(Bundl e bundl e)
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nippu.communications

Class Communications

j ava. | ang. Obj ect
+- javalang.Thread

+- ni ppu. communi cati ons. Conmuni cati ons

public class Communications
extends java.lang.Thread

The main class of communicationsin Nippu. Thereis one instance of Communications for each communication type. Class
Communications holds a server socket and creates new sockets for accepted connection requests. A new socket is given athread of
its own. The specific behavious of the connection type is specified by the given references to a protocol class and a services class.
Thus class Communications can be used for all kinds of connection types. Class Communications is based on the similar class
terttu.server.network.TerttuServerTCP in Terttu. Terminology: connection type = the type of connections that will be established
between a certain pair of Nippu components, includes f.ex. the protocol that the components use with each other connection = a
communications connection between two instances of Nippu components

Author:
Ville Nurmi

Fields

OPTNAME_PORTLISTENER_TIMEOUT

public static final java.lang.String OPTNAME_PORTLI STENER_TI MEQOUT
Parametrin nimi.

DEFAULT_PORTLISTENER_TIMEOUT

private static final int DEFAULT_PORTLI STENER TI MEOUT
Parametrin oletusarvo.

OPTNAME_SERVICETHREAD_TIMEOUT

public static final java.lang.String OPTNAME_SERVI CETHREAD TI MEQUT
Parametrin nimi.

DEFAULT_SERVICETHREAD_TIMEOUT

private static final int DEFAULT_SERVI CETHREAD TI MEOUT
Parametrin oletusarvo.

OPTNAME_MAX_MESSAGE_SIZE

public static final java.lang.String OPTNAME_MAX MESSACE_SI ZE
Parametrin nimi.

DEFAULT MAX_MESSAGE_SIZE
private static final int DEFAULT MAX_MESSAGE Sl ZE
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(continued from last page)
Parametrin oletusarvo.

OPTNAME_MESSAGE_TIMEOUT

public static final java.lang. String OPTNAME MESSAGE TI MEQUT
Parametrin nimi.

DEFAULT_MESSAGE_TIMEOUT

private static final int DEFAULT MESSAGE Tl MEQUT
Parametrin oletusarvo.

OPTNAME_MAX_CLIENTS

public static final java.lang. String OPTNAME MAX CLI ENTS
Parametrin nimi.

DEFAULT_MAX_CLIENTS

private static final int DEFAULT MAX CLI ENTS
Parametrin ol etusarvo.

OPTNAME_CLIENT_PORT

public static final java.lang. String OPTNAME CLI ENT_PORT
Parametrin nimi.

logger

protected static org.apache. | og4j.Logger | ogger

optPortListener TimeOut

private int optPortListenerTi mneQut
Parametrin arvo.

optServiceT hread TimeOut

private int optServiceThreadTi neQut
Parametrin arvo.

optM axM essageSize

private int opt MaxMessageSi ze
Parametrin arvo.

optM essageT imeOut

private int optMessageTi neQut
Parametrin arvo.
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optMaxClients

private int optMaxCients
Parametrin arvo.

optClientPort

private int optCientPort
Parametrin arvo.

portListener

private ni ppu. conmuni cati ons. Conmruni cati ons. PortLi stener portListener
A listener of incoming connections.

server Running

private bool ean server Runni ng
True iff incoming connections are accepted.

Constructors

Communications

publ i ¢ Comuni cations(java.util.Properties configuration,

java.l ang. refl ect. Constructor protocol Constructor,

j ava. |l ang. Obj ect protocol Construct or Args,

Java.l ang. refl ect. Met hod protocol Set Servi cesMet hod,
java.l ang. refl ect. Constructor servi cesConstructor,
j ava. |l ang. Obj ect servi cesConstruct or Args,

Java.l ang.refl ect. Met hod servi cesSet Prot ocol Met hod)

Creates a new instance of Communications using the given settings and information about the protocol and services classes
that implement the functionality specific to this connection type.

Parameters:

configuration -

the settings to use

pr ot ocol Constructor -

the constructor of the correct protocol

pr ot ocol ConstructorArgs -

the arguments for the protocol constructor

pr ot ocol Set Servi cesMet hod -

the method of the protocol class to make an instance use a certain services instance. The method must take exactly one
argument which is the services instance.

servi cesConstructor -

the constructor of the correct services

servi cesConstructor Args -

the arguments for the services constructor

servi cesSet Pr ot ocol Met hod -

the method of the services class to make an instance use a certain protocol instance. The method must take exactly one
argument which is the protocol instance.

M ethods

par seConfiguration

private void parseConfiguration(java.util.Properties config)
throws terttu.server. network. Paramet er Excepti on

L ukee asetukset.
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par sel nteger Property

private int parselntegerProperty(java.util.Properties config,
java.l ang. String key,
i nt defaultVal ue,
i nt m nVal ue,
i nt maxVal ue)

K &sittel ee kokonaislukuparametrin.

par sel nteger Property

private int parselntegerProperty(java.util.Properties config,
java.lang. String key,
i nt m nVal ue,
i nt maxVal ue)
throws terttu.server. network. Paranet er Excepti on

Kasittel ee valttamattéman kokonai slukuparametrin. Heittéé poikkeuksen, jos (laillista) arvoa ei ole méaaritelty.

startService

public void start Service()
throws java.io.l OException

Starts listening to the server socket.

stopService

public void stopService()
Stops the server socket listening for good.
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nippu.communications

Class Communications.PortListener

j ava. | ang. Obj ect
+- javalang.Thread

+- ni ppu. conmuni cat i ons. Comruni cati ons. Port Li st ener

private class Communications.PortListener
extends java.lang.Thread

Takes care of incoming connections. Contains a server socket for a specified port. Starts a new instance of CommunicationsT hread
for every new connection.

Fields

port

private int port

protocol Constructor

private java.lang.reflect. Constructor protocol Constructor
The correct protocol's correct constructor to use.

protocol Constructor Args

private java.l ang. Obj ect protocol ConstructorArgs
The arguments for the protocol constructor.

protocol SetSer vicesM ethod

private java.lang.reflect.Method protocol Set Servi cesMet hod
The method of the given protocol class to make it use an instance of given type of services.

servicesConstructor

private java.lang.reflect. Constructor servicesConstructor
The correct services's correct constructor to use.

servicesConstructor Args

private java.l ang. Cbj ect servicesConstructorArgs
The arguments for the services constructor.

ser vicesSet Pr otocolM ethod

private java.lang.reflect.Method servi cesSet Protocol Met hod
The method of the given services class to make it use an instance of given type of protocol.
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listener Running

private bool ean |istenerRunni ng
When this changes from true to false the first time, the port listener stops listening.

childThreads

private java.lang. ThreadG oup chil dThr eads

maxChildren

private int maxChil dren

server Sock et

private java.net. Server Socket server Socket
The socket to which incoming connections come.

number OfCreatedThreads

private int nunmber O Creat edThr eads
The number of created connection threads.

Constructors

Communications.PortListener

publ i ¢ Comuni cations. PortListener(int port,
i nt maxChil dren,
java.l ang. refl ect. Constructor protocol Constructor,
j ava. |l ang. Obj ect protocol Construct or Args,
Java.l ang. refl ect. Met hod protocol Set Servi cesMet hod,
java.l ang. refl ect. Constructor servi cesConstructor,
j ava. |l ang. Obj ect servi cesConstruct or Args,
Java.l ang.refl ect. Met hod servi cesSet Prot ocol Met hod)

Creates a new server socket handler that listens to a given port for connection regquests.

Parameters:
port -
the port to listen to
maxChi |l dren -
the maximum number of connections to create
pr ot ocol Constructor -
the constructor of the correct protocol
pr ot ocol ConstructorArgs -
the arguments for the protocol constructor
pr ot ocol Set Servi cesMet hod -
the method of the protocol class to make an instance use a certain services instance. The method must take exactly one
argument which is the services instance.
servi cesConstructor -
the constructor of the correct services
servi cesConstructorArgs -
the arguments for the services constructor
servi cesSet Prot ocol Met hod -
the method of the services class to make an instance use a certain protocol instance. The method must take exactly one
argument which is the protocol instance.
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M ethods

getPort
public int getPort()

stopListener

public void stopListener()
Stops the listener for good.

startListener

public void startlListener()
throws java.io.| OException

Starts the listener.

run

public void run()

See Also:

javalang.Thread
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nippu.communications

Class CommunicationsT hread

j ava. | ang. Obj ect
+- javalang.Thread
+- ni ppu. conmuni cat i ons. Communi cati onsThr ead

All Implemented interfaces:
terttu.server.network.ProtocolOutput, java.lang.Runnable

public class CommunicationsT hread
extends java.lang.Thread
implements java.lang.Runnable, terttu.server.network.Protocol Output

A thread taking care of one connection. There is one instance of CommunicationsThread for each end of each connection. Class
CommunicationsT hread listens to incoming data forwarding it to a given instance of class Protocol. CommunicationsThread is also
able to send data to the other end of its connection. The type of the thread can be determined, so class CommunicationsT hread can
be used for all kinds of connections. Class CommunicationsThread is based on the similar class

terttu.server.network. TerttuServerThread in Terttu. Terminology: connection = a communications connection between two
instances of Nippu components

Author:
Ville Nurmi

Fields

logger

protected static org.apache. | og4j.Logger | ogger

sock et

protected java. net. Socket socket
Pistokeyhteys

protocol

protected terttu.server. network. Protocol protocol
Kaytettava protokolla

InStream

protected java.io.lnputStreaminStream
Pistokeyhteyden syétevirta.

outStream

protected java.io.Qutput Stream out Stream
Pistokeyhteyden tulostevirta.
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threadl nitNumber

private static int threadlnitNunber
Séikeen numero.

iIsOpen
private bool ean i sQOpen
Y hteyden tila.

Constructors

CommunicationsT hread

publ i ¢ Comuni cati onsThread(j ava. |l ang. String host,
int port,
int tineQut,
terttu. server. network. Protocol protocol)

Creates a new communications thread by regquesting a connection to the given host through the given port. The thread must
then be started with the method start(). This constructor is for clients who want to connect to a server.

Parameters:

host -

the host to connect to, f.ex. "localhost"
port -

the port to use

ti meQut -

socket's timeout in blocking read
prot ocol -

the protocol to use in the connection

See Also:

javalang.Thread.start()

CommunicationsT hread

publ i ¢ Comuni cati onsThread(j ava. net. Socket socket,
int timeQut,
terttu. server. network. Protocol protocol,
j ava. |l ang. ThreadG oup t hreadG oup)

Creates a new communications thread. It must be started with the method start(). This constructor is called by servers who
have received a connection request from a client and are now establishing the connection. @see java.lang.Thread.start()

M ethods

nextThreadNum

private static int nextThreadNun()
Pal auttaa seuraavan sdikeen numeron.

close

public void close()
Sulkee yhteyden ja lopettaa séikeen toiminnan.

Page 49




ni ppu.communi cations.CommunicationsT hread

iIsOpen
private bool ean i sOpen()
Kertoo, onko séikeen yhteys paalla.

write

public void wite(byte data,
int offset,
i nt | ength)

throws java.io.l OException
Protocol Output rajapinnan toteuttava metodi

getProtocol

public terttu.server.network. Protocol getProtocol ()
Returns the protocol used by this thread.

getSocket

public java. net. Socket get Socket ()
Returns the socket listened by this thread

run

public void run()
Séikeen gjometodi.
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nippu.communications

Class NippuProtocol

j ava. | ang. Obj ect
+- terttu.server.network.Protocol
I+— terttu.server.network. TerttuProtocol
I+— ni ppu. conmuni cati ons. Ni ppuPr ot ocol

Direct Known Subclasses:
Anal yzer Pri nti ngManagenent Prot ocol , Anal yzer Recepti onPr ot ocol ,
Printi ngVanagement schedul er Prot ocol , “Pri nt i ngvanagenent User I nt er f acePr ot ocol ,
Recept1 onAnal yzer Prot ocol , Recepti onSchedul er Pr ot ocol ,
ReceptionUserinterfaceProtocol, UserinterfacePrinti ngvanagenent Prot ocol,
UserTnt erf aceRecepti onPr ot ocol

public abstract class NippuProtocol
extends terttu.server.network. TerttuProtocol

A superclass for protocol classes of Nippu communications. Provides an easy-to-use, fool-proof method interface for sending
messages. A message is begun with acall to beginMessage(byte). There you can specify the message header. Then you call any
number of the addXxx methods, feeding them parameters you want to store inside the message, in order. Finally, the message can
be finished and sent with a call to endMessage(). Other things required by the Terttu communications protocol is done
automatically. Thisincludes writing down data length and padding the message. NippuProtocol aso provides afool-proof method
interface for parsing an incoming message. The method interface consists of the abstract method handleM essage(byte, int) which is
called on an incoming message. In the implementation of that method, the actual message data can be read with calls to the various
readXxx methods. The read methods remember the position of the message where the previous call stopped parsing. Thus, the
subclass needs not handle message data indices explicitly. NippuProtocol is theplace where the codings used for primitive typesin
communications messages are decided.

Author:
Ville Nurmi

Fields

logger

private static org.apache. | og4j.Logger |ogger

sendL ock

private java.l ang. Obj ect sendLock
Synchronization lock for sending.

r ecelvel ock

private java.lang. Object receivelLock
Synchronization lock for receiving.

charsetName

private java.lang. String charset Nanme
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(continued from last page)
The name of the charset to use when coding and decoding strings.

INITIALBUFFERSIZE

private int |N Tl ALBUFFERSI ZE
Initial size of the message buffer.

LARGEBUFFERSIZE

private int LARGEBUFFERSI ZE
The least such size of abuffer that is considered large. This affects memory saving mechanisms.

message
private byte nessage
The data of the message in construction, including the 8 bytes of the header, reserved and datalen fields.

datalL ength

private int datalLength
The number of data bytes already in the message. This excludes the first 8 bytes of the message.

messagel nConstruction

private bool ean nessagel nConstruction
True iff amessage is currently in construction.

par seM essage

private byte parseMessage
The message in parsing, including its header, reserved and datalen fields, and possibly some additional trailing bytes.

par seM essagelength

private int parseMessagelLength
The number of bytesin the message in parsing. This includes the header, reserved and datalen fields.

nextToParse

private int nextToParse
Theindex of the next unread data byte in the message in parsing.

Constructors

NippuPr otocol

public N ppuProtocol ()
Creates a new protocol instance. By default, the maximum length (in bytes) of areceived messageis 10 kB.

See Also:

NippuProtocol (int maxM essagelength)
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NippuPr otocol

public N ppuProtocol (i nt maxMessagelengt h)
Creates a new protocol instance. The maximum length (in bytes) of a received message can be set with the parameter.

Parameters:

maxMessagelength -
the maximum message length in bytes

See Also:

NippuProtocol ()

M ethods

sendError M essage

public void sendError Message()
throws java.io.| CException

Sends a message signaling an error. This method will call beginM essage and endM essage.
See Also:

sendErrorM essage(int)

sendError M essage

public void sendErrorMessage(int errorType)
throws java.io.| OException

Sends amessage signaling an error. This method will call beginMessage and endM essage.

Parameters:
errorType -
the type of the error

See Also:

sendErrorM essage()

beginM essage
voi d begi nMessage(byte header)

Begins constructing a new message. The messageis sent by a call to endMessage(). Another call to this method is not
allowed until endM essage() has been called.

Parameters:

header -
the message header

Exceptions:
1l egal St at eException -
if amessage isaready in construction

See Also:

endM essage()
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addInt

voi d addint(int data)
Adds an int to the end of the message in construction. The method beginM essage must have been called earlier to start the
construction of a message.

Parameters:

data -
the datato add

Exceptions:
Il egal St at eException -
if no messageisin construction

addFloat

voi d addFl oat (fl oat dat a)
Adds afloat to the end of the message in construction. The method beginM essage must have been called earlier to start the
construction of a message.

Parameters:

data -
the datato add

Exceptions:
Il egal St at eException -
if no message isin construction

addString

voi d addString(java.lang. String data)

Adds a string to the end of the message in construction. The string is coded into bytes using the 1SO-8859-15 charset (or
1SO-8859-1 if the other is not available). The actual bytes are preceded by an int field describing the number of bytesin the
coding (which may or may not equal the length of the string!). The method beginM essage must have been called earlier to

start the construction of a message.

Parameters:

data -
the datato add

Exceptions:
Il egal St at eException -
if no messageisin construction

addBytes

voi d addByt es(byte data)
Adds abyte array to the end of the message in construction. The method beginM essage must have been called earlier to
start the construction of a message.

Parameters:
data -
the data to add
Exceptions:
Il egal St at eException -
if no message isin construction
See Also:

addBytes(byte[], int offset, int length)
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addBytes

voi d addByt es(byte data,
int offset,
i nt |ength)

Adds the specified interval of the given byte array to the end of the message in construction. The method beginM essage
must have been called earlier to start the construction of a message.

Parameters:
data -
the datato add
of fset -
the index of the first data byte to add
| ength -
the number of consequent data bytes to add

Exceptions:

Il egal St at eException -

if no message isin construction

Il egal Argunent Exception -

if data offset or length are out of bounds, or data == nulll

See Also:

addBytes(byte{])

endM essage
voi d endMessage()
throws java.io.l OException

Ends and sends a message previously began with a call to beginMessage. Data length and message padding are done
automatically.

Exceptions:
Il egal St at eException -
if no messageisin construction
java.io. | CException -
if the message couldn't be sent

See Also:

beginM essage(byte)

readlnt

int readlnt()
throws java.io.| OException

Reads an int from the message in parsing.

Exceptions:

java.io. | Cexception -
if there is not enough data left for the data

readFloat

fl oat readFl oat ()
throws java.io.| OException

Reads afloat from the message in parsing.

Exceptions:
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java.io.| Cexception -
if there is not enough data left for the data

readString

java.lang. String readString()
throws java.io.l OException

Reads a string from the message in parsing.

Exceptions:

java.io.| Cexception -
if there is not enough data left for the data

readBytes

byte[] readBytes(int nunber Cf Byt es)
throws java.io.| OException

Reads a byte array from the message in parsing.

Parameters:

nunber O Byt es -
the number of bytesto read

Exceptions:

java.io.| OException -
if there is not enough data left for the data

bytesT 0String

public static java.lang. String bytesToString(byte data)
throws java.lang. |1 egal Argument Excepti on

Interprets and returns the string contained in the given byte array. The byte array is assumed to have been created along the
communications conventions (f.ex. by NippuProtocol.stringToBytes or NippuProtocol .addString).

Exceptions:

II'l egal Argunent Excepti on -
if the byte array doesn't contain a proper string

stringT oBytes
public static byte[] stringToBytes(java.lang.String data)
throws java.lang. 1!l egal Argument Excepti on
Converts and returns the string into a byte array using the correct charset and communications conventions.

Exceptions:

Il egal Argunent Excepti on -
if the conversion fails.

getChar setName

private static java.lang. String get Charset Nane()
Returns the name of the default charset to use.

getNextFreeByte

private int getNextFreeByte()
Returns the index in the message buffer that contains the next free byte to write onto.
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ensureSpace

private void ensureSpace(int nunber Of Byt es)
Makes sure that the data buffer can store the given number of bytes.

ensur ePar seSpace

private void ensureParseSpace(int nunber Of Byt es)
throws java.io.| CException

Makes sure that the message in parsing contains at least the given number of unread bytes.

Exceptions:

java.io.| OException -
if there are not enough unread bytes

debugDataPrint

private void debugDataPrint (byte data,
int offset,
i nt | ength)

Prints the given data to the logger. This method is made for debugging the message buffer.

Parameters:

data -

the data to print

of f set -

the first index in datato print

| ength -

the number of consequent bytes to print

handleM essage

protected abstract void handl eMessage(byte header,
i nt datalLength)
throws java.io.| CException

Called when an incoming message has been received. The message's header and number of data bytes are given as
parameters. The message dataitself can be accessed with callsto various readXxx methods. If there is not enough data for
areadXxx call, java.io.lOException is thrown. A subclass can decide whether to implement

NippuProtocol .handleM essage(byte, int) or the lower level TerttuProtocol.handleMessage(int, byte[], int). The lower level
method gives direct access to the data bytes. If only the TerttuProtocol's handleM essage is implemented, then the
NippuProtocol's handleM essage may be implemented as a method doing nothing.

Parameters:

header -

the header of the message

dat aLength -

the number of data bytes in the message

Exceptions:
java.io.| OException -
if there is an error while parsing data, or if thereis not enough data

See Also:

TerttuProtocol .handleMessage(int, byte[], int)
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handleM essage
protected voi d handl eMessage(i nt header,
byt e dat a,

i nt | ength)
throws java.io.| OException

Called by our superclass when a new message is received. Message parsing is then delegated to handleM essage(byte, int).
See Also:
terttu.server.network. TerttuProtocol

handleM essage(byte, int)
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nippu.communications

Class PrintingM anagement Scheduler Pr otocol

j ava. | ang. Obj ect
+- terttu.server.network.Protocol
I+— terttu.server.network.TerttuProtocol

I+— ni ppu. conmuni cati ons. Ni ppuPr ot ocol

I+— ni ppu. conmuni cati ons. Pri nti ngManagenent Schedul er Pr ot ocol

public class PrintingM anagement Scheduler Pr otocol
extendsNi ppuPr ot ocol

A protocol class for connections of printing management towards scheduler. A protocol class handles the conversion of
communications messages of one connection type on the end of the protocol's component. The conversion is made in the send
methods from method callsto byte stream, and in the handleM essage method from byte stream to method calls.

Author:
Ville Nurmi

Fields

logger

protected static org.apache. | og4j.Logger | ogger

services

private ni ppu. communi cations. Pri nti ngManagenent Schedul er Servi ces servi ces
The instance who knows what to do with incoming messages.

Constructors

PrintingM anagement Scheduler Pr otocol
public PrintingManagenent Schedul er Pr ot ocol ()

M ethods

setServices

public void setServices(Printi ngManagenent Schedul er Servi ces servi ces)
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handleM essage

protected voi d handl eMessage( byt e header,
i nt datalLength)
throws java.io.l OException

See Also:

NippuProtocol

sendScheduler StateChangeQuery

public voi d sendSchedul er St at eChangeQuery(i nt newsSt at e)
throws java.io.| CException

Sends arequest to change the state of the scheduler, 3 = pause, 4 = resume.

Parameters:

newSt ate -
the requested new state

sendL istener Registration
public void sendLi stenerRegi stration(int |istenerType)
throws java.io.| CException

Sends arequest to be registered as a listener. Listener type has these possible values, and they can be: 1 = listening
listener, bit 2 = commanding listener.

Parameters:

i stenerType -
type of the listener
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nippu.communications

Class PrintingM anagement Scheduler Ser vices

j ava. | ang. Obj ect

+- ni ppu. conmuni cati ons. Pri nti ngManagenent Schedul er Ser vi ces

public class PrintingM anagement Scheduler Ser vices
extends java.lang.Object

A services class for connections of printing management towards scheduler. A services class forwards messages interpreted by a
protocol class to the classes who are concerned. Thus, the services class can be seen as a higher level of communications handling
whereas the protocol classisalower level. A services class consists mainly of service methods. They are called by the protocol
classonly.

Fields

logger

protected static org.apache.| og4j.Logger | ogger

protocol

private ni ppu. communi cations. Pri nti ngManagenent Schedul er Pr ot ocol pr ot ocol
The instance who can send actual messages to the other end of our connection.

printingM anagement
private ni ppu. printingmanagenent. Printi ngManagenent printingManagenent
The printing management to forward messages to.

Constructors

PrintingM anagement Scheduler Services

public PrintingManagenent Schedul er Servi ces()

M ethods

setPr otocol

public void setProtocol (Printi ngManagenent Schedul er Prot ocol protocol)

setPrintingM anagement

public void setPrintingManagenent (Printi ngManagenent printi ngManagenent)
Sets the printing management to forward messages to.
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registrationAccepted

voi d registrationAccepted()
Called when the scheduler has accepted our registration.

scheduler StateChanged

voi d schedul er St at eChanged(i nt newSt at e)
Called when the scheduler informs of its state change.

Parameters:

newState -
the scheduler's new state: 1 = running, 2 = stopped
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nippu.communications

Class PrintingM anagementUser | nter facePr otocol

j ava. | ang. Obj ect
+- terttu.server.network.Protocol
I+— terttu.server.network.TerttuProtocol

I+— ni ppu. conmuni cati ons. Ni ppuPr ot ocol

I+— ni ppu. conmuni cati ons. Pri nti ngManagenent User | nt er f acePr ot ocol

public class PrintingM anagementUser | nter facePr otocol
extendsNi ppuPr ot ocol

A protocol class for connections of printing management towards user interface. A protocol class handles the conversion of
communications messages of one connection type on the end of the protocol's component. The conversion is made in the send
methods from method callsto byte stream, and in the handleM essage method from byte stream to method calls. In addition to user
interfaces, this class can also be used towards analyzers.

Author:
Ville Nurmi

Fields

logger

protected static org.apache. | og4j.Logger | ogger

services

private ni ppu. conmuni cati ons. Printi ngManagenent User | nt er f aceServi ces services
The instance who knows what to do with incoming messages.

Constructors

PrintingM anagementUser I nter facePr otocol

public PrintingManagement User | nt erfaceProtocol ()

M ethods

setServices

public void setServices(PrintingManagenent User | nterfaceServices services)
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handleM essage

protected voi d handl eMessage( byt e header,
i nt datalLength)
throws java.io.l OException

See Also:

NippuProtocol

sendRegistrationAccepted

public void sendRegi strati onAccepted(int |istenerlD,
int listenerType)
throws java.io.l OException

Sends acception of earlier registration and the listener ID assigned to the registree. The listener can be of one of the
following types: 1 = the first super user interface, O = other.

Parameters:
listenerlD -
the ID of the listener
i stenerType -
the type of the listener

sendUnregistrationAccepted

public void sendUnregi strati onAccepted(int returnVal ue)
throws java.io.l OException

Sends acception of earlier unregistration.

Parameters:

returnVal ue -
meaning undefined

sendPrintJobQueued

public void sendPrintJobQueued(java.lang. String printer,
PrintJob printJob)
throws java.io.| OException

Sends a notification that a print job has been queued for some printer.

Parameters:
printer -
name of the printer
printJob -
the queued print job

sendPrintJobPrinted

public void sendPrintJobPrinted(PrintJob printJob)
throws java.io.l OException

Sends a notification that a print job has been printed.

Parameters:

printJob -
the printed print job
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sendScheduler StateChanged
public void sendSchedul er St at eChanged(i nt newSt at e)
throws java.io.| CException
Sends a notification that the scheduler's run state has changed.

Parameters:

newsSt ate -
the new run state, 1 = running, 2 = stopped.

sendConfiguration

public void sendConfiguration(java.lang. String configuration)
throws java.io.| CException

Sends the given configuration.
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nippu.communications

Class PrintingM anagementUser | nter faceSer vices

j ava. | ang. Obj ect

+- ni ppu. conmuni cati ons. Pri nti ngManagenent User | nt erf aceServi ces

public class PrintingM anagementUser | nter faceSer vices
extends java.lang.Object

A services class for connections of printing management towards user interface. A services class forwards messages interpreted by
aprotocol class to the classes who are concerned. Thus, the services class can be seen as a higher level of communications
handling whereas the protocol classisalower level. A services class consists mainly of service methods. They are called by the
protocol class only. In addition to user interfaces, this class can a so be used towards anayzers.

Author:
Ville Nurmi

Fields

logger

protected static org.apache. | og4j.Logger | ogger

protocol

private ni ppu. conmuni cations. Pri nti ngManagenent User | nt er f acePr ot ocol protocol
The instance who can send actual messages to the other end of our connection.

printingM anagement
private nippu. printingmanagenent. Printi ngManagenent printingManagenent
The printing management to forward messages to.

Constructors

PrintingM anagementUser I nter faceSer vices

public PrintingManagement User| nt erfaceServi ces(Printi ngManagenent printi ngManagenent)
Creates a new services object.

Parameters:
printi ngManagenent -
the printing management to forward messages to.

M ethods

setPr otocol

public void setProtocol (PrintingManagenent User | nterfaceProtocol protocol)
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setPrintingM anagement

public void setPrintingManagenent (Printi ngManagenent printi ngManagenent)

listener Registration

void listenerRegistration(int |istenerType)

Called when anew listener asks to be registered. The listener can be of one of the following types: 1 = a super user
interface, 0 = other.

Parameters:

i stenerType -
the type of the listener

listener Unregistration

void listenerUnregistration(int |istenerlD)
Called when an existing listener asks to be unregistered.

Parameters:

|istenerl D -
the ID of the listener.

scheduler StateChangeQuery

voi d schedul er St at eChangeQuery(i nt newSt at e)
Called when an existing listener asks to change the run state of the scheduler.

Parameters:

newst ate -
the asked new run state.
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Class ReceptionAnalyzer Protocol

j ava. | ang. Obj ect
+- terttu.server.network.Protocol
I+— terttu.server.network.TerttuProtocol

I+— ni ppu. conmuni cati ons. Ni ppuPr ot ocol

I+— ni ppu. conmuni cat i ons. Recepti onAnal yzer Pr ot ocol

public class ReceptionAnalyzer Protocol
extendsNi ppuPr ot ocol

A protocol class for connections of reception towards analyzer. A protocol class handles the conversion of communications
messages of one connection type on the end of the protocol's component. The conversion is made in the send methods from method
callsto byte stream, and in the handleM essage method from byte stream to method calls.

Author:
Ville Nurmi

Fields

logger

protected static org.apache. | og4j.Logger | ogger

services

private ni ppu. comuni cati ons. Recepti onAnal yzer Servi ces services
The instance who knows what to do with incoming messages.

Constructors

ReceptionAnalyzer Protocol
publ i c Recepti onAnal yzer Protocol ()

M ethods

setServices

public void setServices(ReceptionAnal yzer Servi ces services)
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handleM essage

protected voi d handl eMessage(byt e header
i nt datalLength)
throws java.io.l OException

See Also:

NippuProtocol

sendGetCoordinatesQuery

public void sendGet Coordi nat esQuery(Bundl e bundl e)
throws java.io.| CException

sendCostQuery

public voi d sendCost Query(Bundl e bundl e)
throws java.io.l OException

sendCombinedCostQuery

public void sendConbi nedCost Quer y(Bundl e bundl el
Bundl e bundl e2)
throws java.io.| CException

sendFusionQuery

public void sendFusi onQuery(Bundl e bundl el
Bundl e bundl e2)
throws java.io.| OException

sendToStringQuery

public void sendToStri ngQuery(Bundl e bundl e)
throws java.io.| CException
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nippu.communications

Class ReceptionAnalyzer Services

j ava. | ang. Obj ect

+- ni ppu. conmruni cati ons. Recepti onAnal yzer Servi ces

public class ReceptionAnalyzer Services
extends java.lang.Object

A services class for connections of reception towards analyzer. A services class forwards messages interpreted by a protocol class
to the classes who are concerned. Thus, the services class can be seen as a higher level of communications handling whereas the
protocol classisalower level. A services class consists mainly of service methods. They are called by the protocol class only.

Author:
Ville Nurmi

Fields

logger

protected static org.apache.| og4j.Logger | ogger

protocol

private ni ppu. comuni cati ons. Recepti onAnal yzer Prot ocol protocol
The instance who can send actual messages to the other end of our connection.

reception
private ni ppu.reception. Reception reception
The instance to forward messages to.

Constructors

ReceptionAnalyzer Services

publ i c Recepti onAnal yzer Servi ces()

M ethods

setPr otocol

public void setProtocol (Recepti onAnal yzer Prot ocol protocol)

setReception

public void setReception(Reception reception)
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Sets the instance to forward messages to.

getCoordinatesAnswer

voi d get Coor di nat esAnswer (i nt bundl el D,
fl oat coordinates)

COostAnswer

voi d cost Answer (i nt bundl el D,
float cost)

combinedCostAnswer

voi d conbi nedCost Answer (i nt bundl ell D,
i nt bundl e2l D,
float cost)

fusionAnswer

voi d fusi onAnswer (i nt bundl ell D,
i nt bundl e2l D,
Bundl e fusion)

toStringAnswer

void toStringAnswer (i nt bundl el D,
java.lang. String bundl eString)

error

void error()
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nippu.communications

Class ReceptionScheduler Protocol

j ava. | ang. Obj ect
+- terttu.server.network.Protocol
I+— terttu.server.network.TerttuProtocol

I+— ni ppu. conmuni cati ons. Ni ppuPr ot ocol

I+— ni ppu. conmuni cat i ons. Recepti onSchedul er Pr ot ocol

public class ReceptionScheduler Protocol
extendsNi ppuPr ot ocol

A protocol class for reception towards scheduler. A protocol class handles the conversion of communications messages of one
connection type on the end of the protocol's component. The conversion is made in the send methods from method calls to byte
stream, and in the handleM essage method from byte stream to method calls.

Fields

logger

protected static org.apache.| og4j.Logger | ogger

services

private ni ppu. communi cati ons. Recepti onSchedul er Servi ces services
The instance who knows what to do with incoming messages.

Constructors

ReceptionScheduler Protocol

publ i ¢ Recepti onSchedul er Prot ocol ()

M ethods

setServices

public void set Services(ReceptionSchedul er Servi ces servi ces)

handleM essage

protected void handl eMessage( byt e header,
i nt datalLengt h)
throws java.io.| OException
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See Also:

NippuProtocol

sendNewBundle

public void sendNewBundl e( Bundl e bundl e)
throws java.io.| CException

Sends a new bundle.
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nippu.communications

Class ReceptionScheduler Services

j ava. | ang. Obj ect

+- ni ppu. conmuni cat i ons. Recepti onSchedul er Servi ces

public class ReceptionScheduler Services
extends java.lang.Object

A services class for connections of reception towards scheduler. A services class forwards messages interpreted by a protocol class
to the classes who are concerned. Thus, the services class can be seen as a higher level of communications handling whereas the
protocol classisalower level. A services class consists mainly of service methods. They are called by the protocol class only.

Fields

logger

protected static org.apache.| og4j.Logger | ogger

protocol

private ni ppu. communi cati ons. Recepti onSchedul er Prot ocol protocol
The instance who can send actual messages to the other end of our connection.

reception
private ni ppu.reception. Reception reception
The reception to forward messages to.

Constructors

ReceptionScheduler Services

publ i c Recepti onSchedul er Servi ces()

M ethods

setPr otocol

public void setProtocol (Recepti onSchedul er Prot ocol protocol)

setReception

public void setReception(Reception reception)
Set the reception to forward messages to.
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newBundleReceived

voi d newBundl eRecei ved(int returnVal ue)
Called when an acknowledgement of an added bundle is received.

Parameters:

returnval ue -
areturn value from the add functionality, meaning undefined

newBundleRej ected

voi d newBundl eRej ect ed(int fail Reason)

Called when a negative acknowledgement of an added bundle is received. This means that the bundle was rejected. The
reason of failure may be one of the following: 2 = service unavailable, 3 = too many jobs, 5 = bad job, 15 = unknown

failure.

Parameters:

fai | Reason -
the reason of failure
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nippu.communications

Class ReceptionUser | nter facePr otocol

j ava. | ang. Obj ect
+- terttu.server.network.Protocol
I+— terttu.server.network.TerttuProtocol

I+— ni ppu. conmuni cati ons. Ni ppuPr ot ocol

I+— ni ppu. conmuni cat i ons. Recepti onUser | nt er f acePr ot ocol

public class ReceptionUser I nter facePr otocol
extendsNi ppuPr ot ocol

A protocol class for reception towards user interface. A protocol class handles the conversion of communications messages of one
connection type on the end of the protocol's component. The conversion is made in the send methods from method calls to byte
stream, and in the handleM essage method from byte stream to method calls.

Fields

logger

protected static org.apache.| og4j.Logger | ogger

services

private ni ppu. communi cati ons. Recepti onUser| nterfaceServices services
The instance who knows what to do with incoming messages.

Constructors

ReceptionUser | nter facePr otocol

publ i c ReceptionUserlnterfaceProtocol ()

M ethods

setServices

public void setServices(ReceptionUserlnterfaceServices services)

handleM essage

protected void handl eMessage( byt e header,
i nt datalLengt h)
throws java.io.| OException
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See Also:

NippuProtocol

sendRegistrationAccepted
public void sendRegi strati onAccepted(int |istenerlD)
throws java.io.| CException

Sends acception of earlier registration and the listener 1D assigned to the registree. The listener can be of one of the
following types: 1 = the first super user interface, O = other.

Parameters:

|istenerl D -
the ID of the listener

sendUnregistrationAccepted

public void sendUnregi strati onAccepted(int returnVal ue)
throws java.io.l OException

Sends acception of earlier unregistration.

Parameters:

returnVal ue -
meaning undefined

sendNewBundleReceived

public void sendNewBundl eRecei ved(i nt returnVal ue)
throws java.io.l OException

sendM axServiceDelayChange

public void sendMaxServi ceDel ayChange(i nt newiMaxSer vi ceDel ay)
throws java.io.| OException

Signals a change of the maximum service delay.

Parameters:

newMaxSer vi ceDel ay -
the new delay in seconds.
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nippu.communications

Class ReceptionUser | nter faceSer vices

j ava. | ang. Obj ect

+- ni ppu. conmuni cati ons. Recepti onUser | nterfaceServices

public class ReceptionUser I nter faceSer vices
extends java.lang.Object

A services class for connections of reception towards user interface. A services class forwards messages interpreted by a protocol
class to the classes who are concerned. Thus, the services class can be seen as a higher level of communications handling whereas
the protocol classisalower level. A services class consists mainly of service methods. They are called by the protocol class only.

Author:
Ville Nuutinen, Ville Nurmi

Fields

logger

protected static org.apache.| og4j.Logger | ogger

protocol

private ni ppu. communi cati ons. Recepti onUser | nterfaceProtocol protocol
The instance who can send actual messages to the other end of our connection.

reception
private ni ppu.reception. Reception reception
The reception instance to forward messages to.

Constructors

ReceptionUser | nter faceSer vices

public ReceptionUserlnterfaceServices(Reception reception)

M ethods

setPr otocol

public void setProtocol (ReceptionUserl nterfaceProtocol protocol)

listener Registration

void listenerRegistration(int |istenerType)
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(continued from last page)
Called when a new listener asks to be registered.

Parameters:

i stenerType -
meaningless

listener Unregistration

void listenerUnregistration(int |istenerlD)
Called when an existing listener asks to be unregistered.

Parameters:

|istenerl D -
the ID of the listener.

newBundle

voi d newBundl e(Bundl e bundl e)
A message to add a new bundle to reception.

maxSer viceDelayChangeQuery

voi d maxServi ceDel ayChangeQuery(i nt newMaxServi ceDel ay)
A message to change the maximum service delay.

Parameters:

newMaxSer vi ceDel ay -
the new delay in seconds
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nippu.communications

Class User I nterfacePrintingM anagementPr otocol

j ava. | ang. Obj ect
+- terttu.server.network.Protocol
I+— terttu.server.network.TerttuProtocol

I+— ni ppu. conmuni cati ons. Ni ppuPr ot ocol

I+— ni ppu. conmuni cati ons. User I nterfacePri nti ngManagenent Pr ot ocol

public class User I nterfacePrintingM anagementPr otocol
extendsNi ppuPr ot ocol

A protocol class for user interface towards printing management. A protocol class handles the conversion of communications
messages of one connection type on the end of the protocol's component. The conversion is made in the send methods from method
callsto byte stream, and in the handleM essage method from byte stream to method calls.

Fields

logger

protected static org.apache.| og4j.Logger | ogger

services

private ni ppu. communi cations. User | nterfacePrinti ngManagenent Servi ces services
The instance who knows what to do with incoming messages.

Constructors

User | nter facePrintingM anagementPr otocol

public UserlnterfacePrinti ngManagement Prot ocol ()

M ethods

setServices

public void setServices(UserlnterfacePrinti ngManagenent Servi ces servi ces)

handleM essage

protected void handl eMessage( byt e header,
i nt datalLengt h)
throws java.io.| OException
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(continued from last page)
See Also:

NippuProtocol

sendL istener Registration

public void sendLi stenerRegi stration()
throws java.io.| CException

Sends arequest to be registered as alistener.

sendL istener Registration

public void sendLi stenerRegi stration(int |istenerType)
throws java.io.l OException

Sends arequest to be registered as alistener. The listener type can be specified and it must be one of the following: 1 =a
super user interface, 0 = other.

Parameters:

i stenerType -
the type of the listener

sendListener Unregistration

public void sendLi stenerUnregistration(int |istenerlD)
throws java.io.| OException

Sends arequest to be unregistered from being alistener.

Parameters:

listenerlD -
the ID of the listener

sendScheduler StateChangeQuery

public void sendSchedul er St at eChangeQuery(i nt newSt at e)
throws java.io.| OException

Sends arequest to change the state of the scheduler, 3 = pause, 4 = resume.

Parameters:

newSt ate -
the requested new state
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nippu.communications

Class User I nterfacePrintingM anagement Ser vices

j ava. | ang. Obj ect

+- ni ppu. conmuni cati ons. User | nt erfacePrinti ngManagenent Servi ces

public class User I nter facePrintingM anagement Ser vices
extends java.lang.Object

A services class for connections of user interface towards printing management. A services class forwards messages interpreted by
aprotocol class to the classes who are concerned. Thus, the services class can be seen as a higher level of communications
handling whereas the protocol classisalower level. A services class consists mainly of service methods. They are called by the
protocol class only.

Fields

logger

protected static org.apache.| og4j.Logger | ogger

protocol

private ni ppu. communi cations. UserlnterfacePrinti ngManagenent Prot ocol protocol
The instance who can send actual messages to the other end of our connection.

frame

ni ppu. userinterface. Franel frane
The frame to forward messages to.

Constructors

User I nter facePrintingM anagementSer vices

public UserlnterfacePrinti ngManagenent Servi ces()

M ethods

setPr otocol

public void setProtocol (UserlnterfacePrinti ngManagenent Protocol protocol)

setFrame

public void setFrame(Franel frane)
Set the user interface frame to forward messages to.
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registrationAccepted

void registrationAccepted(int |istenerlD,
int listenerType)

Called when printing management informs that our earlier registration has been accepted.

Parameters:
listenerlD -
the ID assigned for us as alistener
i stenerType -

our type: 1 = thefirst super user interface, 0 = other (anormal user interface, or not-first super user interface).

unregistrationAccepted

voi d unregi strati onAccepted(int returnVal ue)
Called when printing management informs that our earlier unregistration has been accepted.

Parameters:

returnVval ue -
undefined

printJobQueued

voi d printJobQueued(PrintJob printJob,
java.lang. String printer)

Called when printing management informs that the given print job has been queued to the specified printer.

printJobPrinted

void printJobPrinted(PrintJob printJob)
Called when printing management informs that the given print job has been printed.

scheduler StateChanged

voi d schedul er St at eChanged(i nt newSt at e)
Called when printing management informs of scheduler's state change.

Parameters:

newsSt ate -
the scheduler's new state: 1 = running, 2 = stopped

configuration

voi d configuration(java.lang.String configuration)
Called when printing management sends the configuration.
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nippu.communications

Class User I nterfaceReceptionPr otocol

j ava. | ang. Obj ect
+- terttu.server.network.Protocol
I+— terttu.server.network.TerttuProtocol

I+— ni ppu. conmuni cati ons. Ni ppuPr ot ocol

I+— ni ppu. conmuni cati ons. User | nt er f aceRecepti onPr ot ocol

public class User | nter faceReceptionPr otocol
extendsNi ppuPr ot ocol

A protocol class for user interface towards reception. A protocol class handles the conversion of communications messages of one
connection type on the end of the protocol's component. The conversion is made in the send methods from method calls to byte
stream, and in the handleM essage method from byte stream to method calls.

Fields

logger

protected static org.apache.| og4j.Logger | ogger

services

private ni ppu. communi cations. User | nterfaceRecepti onServi ces services
The instance who knows what to do with incoming messages.

Constructors

User | nter faceReceptionPr otocol

public UserlnterfaceRecepti onProtocol ()

M ethods

setServices

public void setServices(UserlnterfaceRecepti onServices services)

handleM essage

protected void handl eMessage( byt e header,
i nt datalLengt h)
throws java.io.| OException
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(continued from last page)
See Also:

NippuProtocol

sendNewBundle

public void sendNewBundl e( Bundl e bundl e)
throws java.io.| CException

sendM axServiceDelayChangeQuery

public void sendMaxServi ceDel ayChangeQuery(int newMaxServi ceDel ay)
throws java.io.l OException

sendListener Registration

public void sendLi stenerRegi stration()
throws java.io.| OException

Sends a request to be registered as a listener.

sendL istener Unregistration

public void sendListenerUnregistration(int |istenerlD)
throws java.io.| CException

Sends arequest to be unregistered from being alistener.

Parameters:

|i stenerl D -
the ID of the listener
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nippu.communications

Class User I nterfaceReceptionSer vices

j ava. | ang. Obj ect

+- ni ppu. conmuni cati ons. User | nt erf aceRecepti onServi ces

public class User I nterfaceReceptionSer vices
extends java.lang.Object

A services class for connections of user interface towards reception. A services class forwards messages interpreted by a protocol
class to the classes who are concerned. Thus, the services class can be seen as a higher level of communications handling whereas
the protocol classisalower level. A services class consists mainly of service methods. They are called by the protocol class only.

Fields

logger

protected static org.apache.| og4j.Logger | ogger

protocol

private ni ppu. communi cations. User | nterfaceRecepti onProtocol protocol
The instance who can send actual messages to the other end of our connection.

frame

ni ppu. userinterface. Franel frame
The frame to forward messages to.

Constructors

User | nter faceReceptionServices

public UserlnterfaceReceptionServices()

M ethods

setPr otocol

public void setProtocol (UserlnterfaceRecepti onProtocol protocol)

setFrame

public void setFrame(Franel frane)

Set the user interface frame to forward messages to. If the frameis null, then all received messages will be quietly
scrapped.
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registrationAccepted

void registrationAccepted(int |istenerlD,
int listenerType)

unregistrationAccepted

voi d unregi strati onAccepted(int returnVal ue)

newBundleReceived

voi d newBundl eRecei ved(int returnVal ue)

newM axSer viceDelay
voi d newaxServi ceDel ay(i nt newMaxSer vi ceDel ay)
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nippu
Class Bundle

j ava. | ang. Obj ect

+- ni ppu. Bundl e

public class Bundle
extends java.lang.Object

Thisclass isimplementation of print job -bundle. One Bundle includes >=1 PrintJob-objects

Version:
1.24.

Author:
Ville Nuutinen

Fields

bundlel D

private int bundlelD

X

private int x

y

private int y

z

private int z

optimalPrinters

private java.lang. String optimal Printers

jobs

private java.util.Vector jobs
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NUMBEROFOPTIMALPRINTERS
static final int NUVBEROFOPTI MALPRI NTERS

Constructors

Bundle

publ i c Bundl e(int bundl el D)
CONSTRUCTORS

Bundle

public Bundl e(PrintJob job,
i nt bundl el D)

Used when made Bundle which includes only one PrintJob. Here method add(job) also calculates and sets automatically
values of x,y and z of bundle. Please use Bundle.createl D() for creating aunique ID for the bundle.

Parameters:

bundl el D -
aunique ID for the bundle

Bundle

public Bundl e(int bundl el D,
java.lang. String optimal Printers,
Java. util.Vector jobs)

Here method setJobs also cal culates and sets automatically values of x,y and z of bundle. Please use Bundle.crestel D() for
creating aunique I1D for the bundle and give it as a parameter.

Parameters:

bundl el D -
aunique ID for the bundle

M ethods

getBundlel D

public int getBundlel X)
Get-methodg* *** ** % * ks kxkkkokdkkokkkokkkkkkkkkxkk x4 %% These methods returns the value of Objects field.

getX
public int getX()

getY
public int getY()

getzZ
public int getZ()

Page 90



nippu.Bundle

(continued from last page)

getOptimalPrinters
public java.lang. String[] getOptinmal Printers()

getJobs

public java.util.Vector getJobs()

getNumber OfPages

public int getNunber O Pages()
Returns the sum of the number of pages of all print jobsin the bundle.

getFor cedPrinter

public java.lang. String getForcedPrinter()

Returns the forced printer of the bundle, if thereis such. Otherwise, returns a string indicating the absence of a forced
printer. Note: If there are severa print jobs in the bundle with different forced printers, this method will return only one of
them.

See Also:

hasForcedPrinter()

setX

private int setX(int x)
Set-methodgh * * * * % * x %k kkdkkkokkkdkkkokkxkkxkkx ok x %% % The values of fields can be set by using these methods.

satY
private int setY(int y)

setZ

private int setZ(int 2z)

setOptimalPrinters

public bool ean setOptinmal Printers(java.lang. String printers)

setJobs

public bool ean setJobs(java.util.Vector printjobs)
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sort

public void sort()
Sorts the jobsinside a bundle.

union

public Bundl e uni on(Bundl e ot her Bundl e,
i nt conponent| D,
i nt conponent Bundl eCount er)

Makes union with parameter otherBundle. The parameters component! D and componentBundleCounter are asin the
method createl D(). They help create a unique ID for the new bundle.

Parameters:
Bundl e -
otherBundle is Bundle to union with.
conmponent I D -
isidnumber of component, which called this method.
conponent Bundl eCount er -
isvalue of counter of Bundles. Every component has its own counter for created Bundles.

Returns:

Bundle new bundle, which is union of two bundles

createlD

public static int createl D(i nt conponentl D,
i nt conponent Bundl eCount er)

Creates bundlel D, which can be given for Bundle-constructor.

Parameters:

conmponent | D -

isidnumber of component, which called this method.

conponent Bundl eCount er -

isvalue of counter of Bundles. Every component has its own counter for created Bundles.

serialize
public java.lang. String serialize()
Makes String representation of bundle, which is ment for example for other methods - not for human!

Returns:

String String representation of bundle

deserialize

public static Bundl e deserialize(java.lang.String serializedBundl e)
Makes new bundle out of String representation of Bundle
Parameters:
String -
serializedBundle: String representation of Bundle

Returns:

Bundle
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breakBundle

public Bundl e[] breakBundl e(int conponentl| D,
i nt component Bundl eCount er)

Method breaks bundle.

Parameters:
conponent | D -
the ID number of the component that called this method
conponent Bundl eCount er -
the value of counter of Bundles. Every component hasits own counter for created Bundles.

Returns:

Bundl€]] array of bundles. Every new bundle gets same optimal printers as Mother-bundle! The parameters
componentl D and componentBundleCounter are as in the method createl D(). They help create aunique ID for all new
bundles. Remember to increase the original bundle counter by the number of elementsin the array this method returns.

addJob

publi c bool ean addJob(PrintJob job)
Adds one PrintJob in the jobs-V ector and cal culate new values of x, y and z after addition (averages).

Parameters:

PrintJob -
job, PrintJob to be added

addOptimalPrinter

publi c bool ean addOptimal Printer(java.lang. String printer)
Adds one more optimal printer.
Parameters:
String -
printer, printer to be added.Has to be <= 10!!

Returns:

true, if succeeded, otherwise false.

removeOptimalPrinter

publ i c bool ean renoveOptimal Printer(java.lang.String printer)
Removes optimal printer.
Parameters:
String -
printer, printer to be removed Method sets value null in that index where removed printer did exists.

Returns:

true, if succeeded, otherwise false.

hasFor cedPrinter

publ i ¢ bool ean hasForcedPrinter()
This method checks if some of the printjobs of this bundle has forcedPrinter.

Returns.
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boolean. Trueif thereis>=1 forcedPrinters, else false.

toString

public java.lang. String toString()
String representation of Bundle for human use, example for testing.

main
public static void nmain(java.lang. String args)
Main program for testing purposes
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nippu
Class Configur ationPar ser

j ava. | ang. Obj ect

+- ni ppu. Confi gurati onPar ser

public class ConfigurationPar ser
extends java.lang.Object

This class parses configuration file's String representation. With methods it is able to get values out from configuration file.

Version:
1.7.

Author:
Ville Nuutinen

Fields

confFile

private java.lang. String confFile

userList

private java.util.Vector userlList

printerList

private java.util.Vector printerlList

Constructors

ConfigurationPar ser

public ConfigurationParser(java.lang. String configuration)
Constructor.

Parameters:

configuration -
iswhat configuration file includes - not a filename!

M ethods

getUsers

public java.util.Vector getUsers()
Method returns the userList Vector.
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getPrinters

public java.util.Vector getPrinters()
Method returns the printerList Vector.

getString
public java.lang. String getString(java.lang.String constant)
Returns the value of the specified constant interpreted as a string. If the value cannot be received, null is returned.

getint

public int getlnt(java.lang.String constant)
Returns the value of the specified constant interpreted as an int. If the value cannot be received, O is returned.

getFloat

public fl oat getFloat(java.lang.String constant)
Returns the value of the specified constant interpreted as a float. If the value cannot be received, 0.0f is returned.

parseFile

private bool ean parseFile(java.lang.String file)
This method finds all users and printers and puts them into userList and printerList Vectors.

createNippuUser

private N ppuUser createN ppuUser(java.lang.String userlD,
java.l ang. Stri ng user Pos)

Creates one NippuUser-object.

createNippuPrinter

private N ppuPrinter createN ppuPrinter(java.lang.String printerlD,
java.lang. String printerPos)

Creates on NippuPrinter-object.

toString

public java.lang. String toString()
toString-method for testing.

main
public static void main(java.lang. String args)
Main-program for testing purposes.
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nippu
Class NippuPrinter
j ava. | ang. Obj ect

+-ni ppu. Ni ppuPrinter

Direct Known Subclasses:
Ni ppuPri nt er Si nul at or

public class NippuPrinter
extends java.lang.Object

The class representing a printer in the Nippu system.

Verson:
1.8.

Author:
Michael Forstrém, Ville Nuutinen, Chen Zhao

Fields

printerID

private java.lang. String printerlD
Printer identification number

printer X

private int printerX
x-coordinate for the printer

printerY

private int printerY
y-coordinate for the printer

printerZ

private int printerz
z-coordinate for the printer

printer Speed
private int printerSpeed
The speed of the printer

Constructors
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NippuPrinter
public N ppuPrinter(java.lang.String |ID,
int X
int Y,
int Z,
i nt speed)
Constructor
Parameters:
ID -

The printer identification number
X

The x-coordinate for the printer
Y -

The y-coordinate for the printer
7 -

The z-coordinate for the printer
speed -

The speed of the printer

M ethods

getPrinter1 D

public java.lang. String getPrinterl D()
Getter for the printer identification number

Returns:

The printer identification number

getPrinter X

public int getPrinterX()
Getter for the x-coordinate

Returns:

The x-coordinate

getPrinterY

public int getPrinterY()
Getter for the y-coordinate

Returns:

The y-coordinate

getPrinterZ

public int getPrinterZ()
Getter for the z-coordinate

Returns:

The z-coordinate for the printer
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getPrinter Speed

public int getPrinterSpeed()
Getter for the printer speed

Returns:

The printer speed

toString

public java.lang. String toString()
toString-method for testing.

main
public static void nmain(java.lang. String args)
Main program for testing purposes.
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nippu _
Class NippuUser

j ava. | ang. Obj ect

+- ni ppu. N ppuUser

public class NippuUser
extends java.lang.Object

This class isimplementation of user of this Nippu-system.

Version:
1.4.

Author:
Ville Nuutinen

Fields

userlD

private java.lang. String userlD

posX

private int posX

posY

private int posY

posZ

private int poszZ

Constructors

NippuUser

public N ppuUser(java.lang.String |ID,
int X
int Y,
int 2)

Methods
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getPosX

public int getPosX()
Get-methods

getPosY
public int getPosY()

getPosZ
public int getPosZ()

getUser 1D
public java.lang. String getUserlX)

toString
public java.lang. String toString()

main
public static void main(java.lang. String args)
Test main program.

Page 101



nippu.PrintJob

nippu _
Class PrintJob

j ava. | ang. Obj ect

+-ni ppu. PrintJob

public class PrintJob
extends java.lang.Object

This class isimplementation of print job.

Version:
1.13.

Author:
Ville Nuutinen

Fields

jobName

private java.lang. String jobName

joblD

private int joblD

user

private java.lang. String user

X

private int x

y

private int y

z

private int z
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number OfPages

private int number O Pages

forcedPrinter

private java.lang. String forcedPrinter

sender Ul

private int senderU

Constructors

PrintJob

public PrintJob()
Constructors

PrintJob

public PrintJob(java.lang. String jobNane,
int joblD,

java.l ang. String user,

int X,

int vy,

int z,

i nt nunber O Pages,

|

i

—

ava.l ang. String forcedPrinter,
nt senderUl)

M ethods

getJobName
public java.lang. String getJobNane()

get_methods********************************************** Th% methods

Returns.

the value of Objectsfield.

getJobl D
public int getJoblX)

getUser
public java.lang. String getUser()
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getX
public int getX()

getY
public int getY()

getZ
public int getZ()

getNumber Of Pages
public int getNumber O Pages()

getForcedPrinter
public java.lang. String getForcedPrinter()

getSender Ul
public int getSenderUl ()

setJobName

publ i c bool ean set JobNane(java.lang. String nane)

%t_methods*********************************************** Thevalues of flelds Can be%t by usng the%
methods. WARNING:User has to know, what is doing, when uses these PUBLIC set-methods!!

setJobl D
public int setJoblD(int id)

setUser

public bool ean setUser(java.lang. String user)

setX
public int setX(int x)
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satY
public int setY(int y)

setZ
public int setZ(int z)

setNumber OfPages
public int setNunber O Pages(int pages)

setForcedPrinter

public bool ean setForcedPrinter(java.lang.String printer)

setSender Ul

public int setSenderU (int ui)

equals

publ i c bool ean equal s(j ava. |l ang. Obj ect ot her)
Method compare PrintJob to other PrintJob. If every field is equal, trueis returned otherwise false.
Parameters:
ot her -
Object, which has to be instance of PrintJob.

Returns:

true, if PrintJobs are equal, else false.

serialize
public java.lang. String serialize()
Return serializd String of PrintJob.

Returns:

String serializd String of PrintJob.

deserialize

public static PrintJob deserialize(java.lang.String serializedPrintJob)
Makes new PrintJob-object out of serialized PrintJob-String.

Parameters:
String -
serializedPrintJob, which is String-representation of PrintJob
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Returns:

new PrintJob-object

toString
public java.lang. String toString()

Returns:

String representation of PrintJob. String is ment for human, for example for testing purposes.

hasFor cedPrinter

publ i ¢ bool ean hasForcedPrinter()
Method checksif thereis forcedPrinter.

Returns.

boolean. Trueif thereis forcedPrinter, else false.

main
public static void main(java.lang. String args)
Test main-program.
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nippu.userinterface

Class Framel

j ava. | ang. Obj ect
+- java.awt.Component
+- java.awt.Container
I+— java.awt.Window
I+— java.awt.Frame
I+— javax.swing.JFrame

+-ni ppu. userinterface. Franel

public class Framel
extends javax.swing.JFrame

Title: Nippu

Description: Nippu kayttoliittyma
Copyright: Copyright (c) 2003
Company:

Verson:
1.0

Author:
Chen Zhao

Fields

logger

protected static org.apache.| og4j.Logger | ogger

usReProtocol

private ni ppu. communi cations. User | nterfaceRecepti onProtocol usReProtocol
The protocol to use with communication to reception.

usPr Pr otocol

private ni ppu. communi cations. User | nterfacePrinti ngManagenent Prot ocol usPr Prot ocol
The protocol to use with communication to printing management.

listener | D

private int listenerlD
The listener ID of the user interface given by printing management.
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receptionListener| D

private int receptionListenerlD
The listener ID of the user interface given by reception.

initializationL ock

private java.lang. String initializationLock
A lock for initialization. It isjust *some* object!

printer Queuel ock

private java.lang. String printerQueuelLock
A lock for the printer queues. It isjust *some* object!

mainL ogL ock

private java.lang. String mai nLogLock
A lock for themain log. It isjust *some* object!

ownJobsL ogL ock

private java.lang. Stri ng ownJobsLogLock
A lock for the own jobslog. It isjust *some* object!

isnitialized
private int islnitialized

Counter of itemsthat have been initialized. Such items are listenerI D, receptionListenerI D, isFirstSuperUser and
configuration. Thus, when islnitialized == 4, then we are fully initialized.

ISFirstSuper User

private bool ean i sFirstSuperUser

NUMBEROFPRINTERS

private final int NUVBEROFPRI NTERS
The maximum number of printers.

NUMBEROFJOBS

private final int NUVBEROFJOBS
The number of print jobs visible per queue.

OWNLOG_RECEIVED
private java.lang. Stri ng OAMNLOG_RECEI VED

Page 109



nippu.userinterface.Framel

(continued from last page)

OWNLOG_QUEUED
private java.lang. Stri ng ONMNLOG_QUEUED

OWNLOG_PRINTING
private java.lang. Stri ng OAMNLOG_PRI NTI NG

OWNLOG_PRINTED
private java.lang. Stri ng OANLOG PRI NTED

howManyChars
i nt howManyChar s

exitWindows

j avax. swi ng. JButton exitW ndows

errWarningL abel

j avax. swi ng. JLabel errWarni nglLabel

sUser ErrL abd

j avax. swi ng. JLabel sUser ErrLabel

sUserErrLabe2

j avax. swi ng. JLabel sUserErrLabel 2

currentMaxDelayL abel

j avax. swi ng. JLabel current MaxDel ayLabel

sendM axDelayButton

j avax. swi ng. JButt on sendMaxDel ayButton

nippuPrinters
ni ppu. Ni ppuPrinter nippuPrinters
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psCurrentJob
ni ppu. Print Job psCurrent Job

psCurrentTextArea

j avax. swi ng. JText Area psCurrent Text Area

psNoT extArea

j avax. swi ng. JText Area psNoText Area

contentPane

j avax. swi ng. JPanel content Pane

printer L ogPanel

j avax. swi ng. JPanel pri nterLogPanel

titledBorder1

j avax. swi ng. border. Titl edBorder titledBorderl

XY Layoutl
com borl and. j bcl . I ayout . XYLayout xYLayout1

nor malUser Pane€l

j avax. swi ng. JPanel nor mal User Panel

titledBorder 2

j avax. swi ng. border. Titl edBorder titl edBorder2

user L ogPanel

j avax. swi ng. JPanel userLogPanel
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borderl

j avax. swi ng. bor der.

(continued from last page)

Border borderl

titledBorder3

j avax. swi ng. bor der.

Titl edBorder titledBorder3

super User Panel

j avax. swi ng. JPanel

super User Panel

border?2

j avax. swi ng. bor der.

Bor der border?2

titledBorder4

j avax. swi ng. bor der.

Titl edBorder titledBorder4

printingL ogPanel

j avax. swi ng. JPanel

printi ngLogPanel

titledBorder5

j avax. swi ng. bor der.

Titl edBorder titledBorder5

printJobNamel abel

j avax. swi ng. JLabel

pri nt JobNaneLabel

XY Layout2

com borl and. j bcl . | ayout. XYLayout xYLayout 2

printJobNameT extField

j avax. swi ng. JText Fi el d printJobNaneText Fi el d

pageNumber L abel

j avax. swi ng. JLabel

pageNunber Label
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pageNumber TextField
j avax. swi ng. JText Fi el d pageNunber Text Fi el d

user| DL abel

j avax. swi ng. JLabel user| DLabel

user | DBox

j avax. swi ng. JConboBox user | DBox

printer| DL abel

j avax. swi ng. JLabel printerl DLabel

printer | DBox

j avax. swi ng. JConboBox pri nt er| DBox

printButton

j avax. swi ng. JButton printButton

border3

j avax. swi ng. bor der. Border border3

border4

j avax. swi ng. bor der . Bor der border4

XY Layout3
com borl and. j bcl . I ayout . XYLayout xYLayout 3

border5

j avax. swi ng. bor der. Border border5
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titledBorder6

j avax. swi ng. border. Titl edBorder titledBorder6

XY Layout4
com borl and. j bcl . | ayout . XYLayout xYLayout 4

border6

j avax. swi ng. bor der. Border border6

showSuper User

bool ean showSuper User

userList

java.util.Vector userlList

printerList

java.util.Vector printerlList

useriD

java.lang. String userlD

printer Name

java.lang. String printerName

psQ

java.util.Vector psQ
Printer queues. Contain nippu.PrintJob instances.

super user RandomJob

ni ppu. userinterface. RunRandomlob super user RandomJob

randomJobThread

private volatile java.lang. Thread randomJobThr ead
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j ScrollPanel

j avax. swi ng. JScrol | Pane j Scrol | Panel

printingTextArea

j avax. swi ng. JText Area printingText Area

j ScrollPane2

j avax. swi ng. JScrol | Pane j Scrol | Pane2

user LogTextArea

j avax. swi ng. JText Area user LogText Area

user LogTitlelL abel

j avax. swi ng. JLabel userLogTitl eLabel

user LogAckButton

j avax. swi ng. JButt on user LogAckBut t on

printingLogTitleL abel

j avax. swi ng. JLabel printingLogTitl eLabel

XY Layout5
com borl and. j bcl . I ayout . XYLayout xYLayout5

sPageNumber L abel

j avax. swi ng. JLabel sPageNunber Label

sConstantSizeCheckBox

j avax. swi ng. JCheckBox sConst ant Si zeCheckBox
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sPageNumber L abel 1

j avax. swi ng. JLabel sPageNunber Label 1

sConstantFrequencyCheckBox

j avax. swi ng. JCheckBox sConst ant Fr equencyCheckBox

sPageNumber L abel2

j avax. swi ng. JLabel sPageNunber Label 2

sUser NameBox

j avax. swi ng. JConboBox sUser NaneBox

sPageNumber L abel3

j avax. swi ng. JLabel sPageNunber Label 3

sFor cedPrinter Box

j avax. swi ng. JConboBox sForcedPri nt er Box

sRandomJobButton

j avax. swi ng. JButt on sRandomJobBut t on

SActionPan€

j avax. swi ng. JPanel sActi onPanel

titledBorder7

j avax. swi ng. border. Titl edBorder titledBorder?7

XY Layout6

com borl and. j bcl . | ayout . XYLayout xYLayout 6

jLabel3

j avax. swi ng. JLabel jLabel 3
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schedulerLabdl

j avax. swi ng. JLabel schedul er Labe

sStopScheduler Button

j avax. swi ng. JButton sStopSchedul erButton

currentScheduler Statel abel

j avax. swi ng. JLabel current Schedul er St at eLabe

XY Layout7
com borl and. j bcl . I ayout . XYLayout xYLayout7

titledBorder 8

j avax. swi ng. border. Titl edBorder titl edBorder8

sPageM inTextField

j avax. swi ng. JText Fi el d sPageM nText Fi el d

sPageM axTextField
j avax. swi ng. JText Fi el d sPageMaxText Fi el d

sFrequencyMinTextField

j avax. swi ng. JText Fi el d sFrequencyM nText Fi el d

sFrequencyM axTextField

j avax. swi ng. JText Fi el d sFrequencyMaxText Fi el d

sMaxdelayTextField

j avax. swi ng. JText Fi el d sMaxdel ayText Fi el d
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titledBorder9

j avax. swi ng. border. Titl edBorder titledBorder9

printer Panel

j avax. swi ng. JPanel pri nter Panel

printer L ayout

com borl and. j bcl . | ayout . XYLayout printerLayout

printer L abel

j avax. swi ng. JLabel printerLabel

sRandomJobButtonL abell
j avax. swi ng. JLabel sRandomlobButtonLabel 1

Constructors

Framel

public Franel(java.lang. String currentUser,
bool ean super User)

Constructor

M ethods

jbl nit
private void jblnit()
throws java.l ang. Exception
Component initialization

updatePrinter Texts

private void updatePrinterTexts(int i)
Updates printer name and tool tip.

Parameters:

i
the index of the printer

processWindowEvent

protected void processW ndowEvent (j ava. am . event . W ndowEvent e)
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printJoobNameT extField_keyTyped

voi d printJobNaneText Fi el d_keyTyped(j ava. awt . event. KeyEvent e)

verifyNamel ength

voi d verifyNaneLengt h(j ava. am . event . KeyEvent e)

printButton_actionPerfor med

void printButton_actionPerforned(java.awt.event. Acti onEvent e)

when normal user print buttone is clicked, create PrintJob and Bundle - instanssit, send Bundle- instanssi to Reception
using methods in networking component.

user LogAckButton_actionPerformed

voi d user LogAckButton_acti onPerforned(java. am . event. Acti onEvent e)

Called when the user's own jobs log's acknowledgement button is clicked. Removes printed jobs from the user's own jobs
log.

sendNewBundle

public void sendNewBundl e(Bundl e newBundl e)
Sends a bundle to reception. This method is thread-safe.

setPr otocol

public void setProtocol (UserlnterfaceRecepti onProtocol usReProtocol)

setPr otocol

public void setProtocol (UserlnterfacePrinti ngManagenent Prot ocol usPrProtocol)

initialize
public void initialize()

Initializes the frame. Sends registration to printing management and receives configuration from it. Also sends a
registration to reception. Initializes Swing components.

setListener D

public void setListenerlD(int conmponent,
int listenerlD)

Setsthe listener ID given by a component. The component is one of the following: 0 = printing managment, 1 = reception.
This method is called by communications.

Parameters:

component -
the component accepting the registration
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setListener Type

public void setListenerType(int |istenerType)

Sets the listener type given by printing managment. This method is called by communications. The listener type can be one
of thefollowing: 1 = the first super user interface, 0 = other.

receptionRegistrationAnwer

public void receptionRegi strati onAnwer ()
Signals that our registration to reception has been accepted. This method is called by communications.

unregister Answer

public void unregi ster Answer (i nt conponent)

Signals that the user interface has been unregistered from a component. The component may be one of the following: 0 =
printing management, 1 = reception.

Parameters:

type -
type of unregistration

setConfiguration

public void setConfiguration(java.lang.String configuration)
Sets the configuration given by printing managment. This method is called by communications.

scheduler StateChanged

public void schedul er St at eChanged(i nt newsSt at e)
Sets the scheduling state label. This method is called by communications.

Parameters:

newSt ate -
the scheduler's new state: 1 = running, 2 = stopped

appendToMainLog

public void appendToMai nLog(j ava. |l ang. String text)
Appends the given text to the main log. This method is thread-safe.

updateT oOwnJobslL og

public void updat eToOmJobsLog(int senderUl,
i nt joblD,
java.lang. String newText)

Updates the given string to the specified line of the own jobs log. However, the log is not modified unless the specified
user interface ID refersto this user interface. This method is thread-safe.

Parameters:

sender Ul -

the ID of the user interface that sent this job
joblD -

the ID of the print job the string is about
newText -

the text string
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printJobReceived
public void printJobReceived(PrintJob printJob)

Updates the printing log for another job being created. This method is called internally by the user interface (classes

Framel and RunRandomJaob).

printJobQueued

public void printJobQueued(PrintJob printJob,
java.lang. String printer)

Updates the printing log for another job being queued. This method is called by communications.

printJobToPrint

public void printJobToPrint(PrintJob printJob,
java.lang. String printer)

Updates the printing log for another job going to print. This method is called internally by user interface.

printJobPrinted

public void printJobPrinted(PrintJob printJob)
Updates the printing log for another job being printed. This method is called by communications.

updatePSL ogs

voi d updat ePSLogs(i nt queue,
java.util.Vector psQ

Updates the visual representation of a printer queue.

Parameters:
gueue -
the queue to update
psQ -
the contents of the queue

sRandomJobButton_actionPerformed

voi d sRandondobButton_acti onPerfornmed(java. am . event. Acti onEvent e)

sStopScheduler Button_actionPerformed

voi d sStopSchedul erButton_acti onPerformed(j ava. awt. event. Acti onEvent e)

setNewM axSer viceDelay
public void set NewivaxServi ceDel ay(i nt newDel ay)

sConstantFrequencyCheckBox_actionPerfor med

voi d sConst ant FrequencyCheckBox_acti onPerf or med(j ava. awm . event. Acti onEvent e)
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sConstantSizeCheckBox_actionPerfor med

voi d sConst ant Si zeCheckBox_acti onPerfornmed(j ava. am . event. Acti onEvent e)

sPageMinTextField keyPressed

voi d sPageM nText Fi el d_keyPressed(j ava. awt . event. KeyEvent €)

sPageM axTextField keyPressed

voi d sPageMaxText Fi el d_keyPressed(j ava. awt . event. KeyEvent €)

sFrequencyMinTextField_keyPressed

voi d sFrequencyM nText Fi el d_keyPressed(j ava. awt . event . KeyEvent e)

sFrequencyM axTextField_keyPressed

voi d sFrequencyMaxText Fi el d_keyPressed(j ava. awt . event. KeyEvent e)

r efreshRandomJobButton

private void refreshRandomlobButton(java.lang. String start Stop)

sConstantSizeCheckBox_mouseClicked

voi d sConst ant Si zeCheckBox_nouseC i cked(j ava. am . event . MouseEvent e)

verifyNumericl nput

voi d verifyNunericlnput(java. awm . event. KeyEvent e)

user Exists

publ i c bool ean user Exi sts(java.lang. String user Nane)
Returnstrueif the given user exists in the configuration. Before calling this method, initialize() must have been called.

sendM axDelayButton_actionPerformed

voi d sendMaxDel ayButton_acti onPerfornmed(java. am . event. Acti onEvent e)

sUser NameBox_actionPerformed

voi d sUser NaneBox_acti onPer fornmed(java. awt. event. Acti onEvent e)
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sForcedPrinter Box_actionPerformed

voi d sForcedPrinterBox_acti onPerformnmed(java. awt. event. Acti onEvent e)

exitWindows_actionPerformed

voi d exi t Wndows_acti onPerforned(java. awt. event. Acti onEvent e)
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nippu.userinterface

Class GetJobl D

j ava. | ang. Obj ect

+-ni ppu. userinterface. Get Jobl D

public class GetJobl D
extends java.lang.Object

Fields

joblD

private static volatile int joblD

Constructors

GetJobl D
public GetJobl D()

M ethods

grantJobl D
public static int grantJoblD()
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nippu.userinterface

Class Nippu

j ava. | ang. Obj ect

+-ni ppu. userinterface. N ppu

public class Nippu
extends java.lang.Object

Title: Nippu

Description: Nippu kayttoliittyma
Copyright: Copyright (c) 2003
Company:

Verson:
1.0

Author:
Chen Zhao

Fields

logger

protected static org.apache. | og4j.Logger | ogger

packFrame

bool ean packFrane

super User

static bool ean superUser

currentUser

static java.lang. String currentUser

reception_ip

static java.lang. String reception_ip
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reception_port

static java.lang. String reception_port

printingmanagement_ip

static java.lang. String printingnmanagenent _ip

printingmanagement_port

static java.lang. String printingnmanagenent port

frame

private nippu.userinterface. Franel frane

usReProtocol

private ni ppu. communi cations. User | nterfaceRecepti onProtocol usReProtocol

usPr Protocol

private ni ppu. conmuni cations. User | nterfacePrinti ngManagenent Prot ocol usPr Prot ocol

Constructors

Nippu
public N ppu()
Constructs the application.

Exceptions:

Il egal Argunent Excepti on -
if currentUser doesn't exist

M ethods

initializeCommunications

private void initializeComrunications()
Initializes communications for the user interface.

connectToPrintingM anagement

private bool ean connect ToPri nti ngManagenent ()
Triesto connect to printing management. @return true iff the connection failed
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connectToReception

private bool ean connect ToRecepti on()
Triesto connect to reception. @return true iff the connection failed

main

public static void nain(java.lang. String args)

getEnvUser

private static java.lang. String get EnvUser ()

getUserErrM g
private static void getUserErrMg(int nmsgNo)
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nippu.userinterface

Class RunRandomJob

j ava. | ang. Obj ect
+-ni ppu. userinterface. RunRandomlob

All Implemented interfaces:
javalang.Runnable

public class RunRandomJob
extends java.lang.Object
implements java.lang.Runnable

Fields

randomGener ator

java. util.Random r andomGener at or

t

java.lang. Thread t

runme

public bool ean runme

int i

randomUser D
java.lang. String randomJser| D

randomPrinterI D

java.lang. String randonPrinterl D

randomSizeMin

int randonSi zeM n
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randomSizeM ax

i nt randonSi zeMax

randomFrequencyMin

i nt randonfrequencyM n

randomFrequencyM ax

i nt randonfrequencyMax

randomSize

int randonSi ze

randomFrequency

i nt randonfrequency

userList

java.util.Vector userlList

listener I D

int listenerlD

printerName

java.lang. String printerName

frame

private nippu.userinterface. Franel frane
The frame containing the user interface.

Constructors

RunRandomJob
publ i ¢ RunRandonmilob()
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RunRandomJob

publi ¢ RunRandonmdob(j ava. util.Vector all Users,
ava. |l ang. String printerNane,
nt sizeMn,

nt si zeMax,

nt frequencyM n,

nt frequencyMax,
ava.l ang. String userl D,

ava. |l ang. String printerlD,
nt listenerlD,

Framel frane)

M ethods

run

public void run()

stopJee
public void stopJee()

checkPageSize

private int checkPageSi ze(i nt m nPageSi ze,
i nt maxPageSi ze)

checkFrequency

private int checkFrequency(int m nFrequency,
i nt maxFrequency)

checkUser
private Ni ppuUser checkUser(java.lang. String userl D)
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nippu.reception

Class RBundle

j ava. | ang. Obj ect

+-ni ppu. reception. RBundl e

public class RBundle
extends java.lang.Object

RBundle Class that holds the bundle and its timer. RBundle is awaiting bundle inside a reception. The bundle is waiting for the
reception to forward it to the scheduler.

Fields

reception
private nippu.reception. Reception reception
The reception this waiting bundle belongs to.

rBundleTimer

private java.util.Timer rBundl eTi mer
Thetimer for the bundle.

rBundleTimer Task

private nippu.reception. RTi ner Task rBundl eTi mer Task
Thetask of forwarding the bundle to the scheduler.

rBundle

private ni ppu. Bundl e rBundl e
The bundle.

rTotalWaitTime

private long rTotal Wai tTi ne
The total amount of current wait time.

Constructors

RBundle

publ i ¢ RBundl e( Bundl e bundl e,
| ong waitTi e,
Reception reception)

Creates a new waiting bundle from the given bundle. The wait time will be the given amount of milliseconds.

Parameters:

bundl e -
the bundle to put waiting
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wai t Tine -
the number of milliseconds to wait

M ethods

getBundle
public Bundl e getBundl e()

getTimer

public java.util.Tiner getTimer()

includeBundle

public void includeBundl e(Bundl e bundl e,
i nt conponent| D,
i nt conponent Bundl eCount er)

Includes the given bundle into the waiting bundle. This means resetting the waiting bundl€'s timer. The new timer interval
will be half of what it was the last time. This method creates a new bundle and needs certain parametersin order to do that;
the parameters componentl D and componentBundleCounter are as in the method Bundle.createl D().

Parameters:
Bundl e -
otherBundle is Bundle to union with.
conponent | D -
isidnumber of component, which called this method.
conponent Bundl eCount er -
isvalue of counter of Bundles. Every component has its own counter for created Bundles.
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nippu.reception

Class Reception

j ava. | ang. Obj ect

+-ni ppu. reception. Reception

public class Reception
extends java.lang.Object

Fields

logger

protected static org.apache. | og4j.Logger | ogger

waitTime

| ong waitTinme

The wait time for a new waiting bundle in milliseconds. The value is half of the maximum service delay given by a user
interface. Theinitial maximum service delay is 10 seconds.

r eScPr otocol

private ni ppu. conmuni cati ons. Recepti onSchedul er Prot ocol reScProtocol
Our connection to scheduler.

reAnProtocol

private ni ppu. conmuni cati ons. Recepti onAnal yzer Prot ocol reAnProtocol
Our connection to analyzer.

reRePr otocol

private ni ppu. conmuni cations. User| nterfaceReceptionProtocol reReProtocol
Our connection to ourself.

nextListener| D

private int nextListenerlD
The next reception listener 1D to give.

listenerM ap

private java.util.HashMap |i stenerMap
A map from reception listener IDs to connections to user interfaces.
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RECEPTIONSERVERPORT

private int RECEPTI ONSERVERPORT
Our port for incoming connections.

analyzer L ocation

private java.lang. String anal yzerLocati on
The location of the analyzer.

analyzer Port

private int anal yzerPort
The analyzer's port for clients.

scheduler Location

private java.lang. String schedul erLocati on
The location of the scheduler.

scheduler Port

private int schedul erPort
The scheduler's port for external clientslike us.

sendSingle
private bool ean sendSingl e
If true, then print jobs are sent one in a bundle. Otherwise, print jobs are sent as they are bundled in reception.

waitingBundles

private java.util.Vector waitingBundles
The waiting bundles. Contains RBundle instances.

answersToCome

private int answersToCone

The number of answers to our cost queries yet to receive from analyzer. One answer is either the cost of awaiting bundle,
or the combined cost of awaiting bundle and the incoming bundle.

analyzerError

private bool ean anal yzerError
True iff an error has occured in analyzer communications.

incomingBundleCost

private float incom ngBundl eCost
The cost of the incoming bundle.

waitingBundleCost

private float waitingBundl eCost

Page 135



nippu.reception.Reception

(continued from last page)
The cost of awaiting bundle.

incomingBundlel D

private int inconmi ngBundlelD
The ID of the incoming bundle.

waitingBundle

private nippu.reception. RBundl e wai ti ngBundl e
The waiting bundle currently in inspection for union with the incoming bundle.

bestWaitingBundle

private nippu.reception. RBundl e best Wi ti ngBundl e
The best candidate from our waiting bundles for a union with the incoming bundle.

bestCostChange

private float best Cost Change
The cost change with the best bundle union candidate.

sentBundle

private ni ppu. Bundl e sentBundl e
The sent bundle that will shortly receive an ACK or aNACK.

number OfNewBundles

private int nunber O NewBundl es
The number of bundles created in the reception.

analyzer Answer L ock

private java.lang. Obj ect anal yzer Answer Lock
Synchronizing lock for receiving answers from analyzer.

waitingBundlesL ock

private java.lang. Object waitingBundl esLock
Synchronizing lock for our waiting bundles.

waitTimel ock

private java.lang. Object waitTi neLock
Synchronizing lock for our waitTime field.

sentBundlel ock

private java.l ang. Obj ect sentBundl eLock
Synchronizing lock for our sentBundlefield.

Constructors
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Reception
public Reception()
The default constructor for the Reception

M ethods

costAnswer

public void costAnswer(int bundl el D,
float cost)

Writes down an answer to an earlier cost query. This method is called by communications.

combinedCostAnswer

public void conmbi nedCost Answer (i nt bundl ell D,
i nt bundl e2] D,
float cost)

Writes down an answer to an earlier cost query. This method is called by communications.

analyzerError

public void anal yzerError ()
Reports an error in communications with analyzer. This method is called by communications.

addJob
publ i c bool ean addJob(Bundl e newlob)

Parameters:
newJob -
The new job in aBundlethat is to be added to the reception The method that is used in adding new jobsto the
reception. This method is called by communications.

newBundleReceived

public void newBundl eRecei ved(int returnVal ue)
Called when an acknowledgement of an added bundle is received. This method is called by communications.

Parameters:

returnval ue -
areturn value from the add functionality, meaning undefined

newBundleRe ected

public void newBundl eRej ected(int fail Reason)

Called when a negative acknowledgement of an added bundle is received. This means that the bundle was rejected. The
reason of failure may be one of the following: 2 = service unavailable, 3 = too many jobs, 5 = bad job, 15 = unknown
failure. This method is called by communications.

Parameters:

fail Reason -
the reason of failure
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setM axServiceDelay

public void set MaxServi ceDel ay(l ong newvaxSer vi ceDel ay)
Sets the maximum service delay. This method is called by communications.

Parameters:

newMaxSer vi ceDel ay -
the maximum service delay in milliseconds

sendWaitingBundle

public void sendWii ti ngBundl e(RBundl e wai ti ngBundl e)

Sends the given waiting bundle to the scheduler. The bundle is removed from the internal container of waiting bundles. The
given bundle should already be contained in the reception.

getNumber OfJobs

public int getNunber O Jobs()
Returns the number of jobs in the reception. Not thread-safe.

getNumber OfBundles

public int getNunber O Bundl es()
Returns the number of bundlesin the reception. Not thread-safe.

toString

public java.lang. String toString()
Not thread-safe.
See Also:

java.lang.Object.toString()

register
public void register(ReceptionUserlnterfaceProtocol protocol)
Registers a new user interface to the reception.

Parameters:

protocol -
the connection to the user interface

unregister
public void unregister(int listenerlD)
Unregisters a user interface from the reception.

Parameters:

listenerlD -
the ID of the user interface

initializeCommunicationsSer ver

public void initializeComunicationsServer/()
Sets up everything related to communications of the reception as a server.
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initializeCommunicationsClient

public void initializeComunicationsdient()
Sets up everything related to communications of the reception as a client.

connectT oScheduler

publ i ¢ bool ean connect ToSchedul er ()
Makes a connection to scheduler. Returns true iff the connection failed.

connectToAnalyzer

public void connect ToAnal yzer ()
Makes a connection to analyzer.

connectT oSelf

public void connect ToSel f ()
Makes a connection to ourself.

getWaitingBundle

publi ¢ RBundl e get Wi ti ngBundl e(int bundl el D)

Returns the waiting bundle consisting of the bundle with the given ID, or null if such awaiting bundle cannot be found.
Not thread-safe.

getFailReasonString

private java.lang. String getFail ReasonString(int fail Reason)
Returns a short, textual, human-understandable of ajob addition rejection reason returned by the scheduler.

main
public static void nmain(java.lang. String args)
Main method for running a reception instance.
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Class RTimer Task

j ava. | ang. Obj ect
+- java.util. TimerTask

I+— ni ppu. reception. RTi mer Task

public class RTimer Task
extends java.util. TimerTask

Reception's timed task of sending awaiting bundle forward to the scheduler.

Fields

parentRBundle

private nippu.reception. RBundl e parent RBundl e
The bundle that iswaiting.

reception
private nippu.reception. Reception reception
The reception sending the bundle forward.

Constructors

RTimerTask

publ i ¢ RTi mer Task( RBundl e parent,
Reception reception)

Creates awaiting bundle sending timer task.

Parameters:
parent -
the waiting bundle
reception -
the reception that will send the waiting bundle forward

M ethods

run

public void run()
The run method
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