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1 Introduction

This is the Implementation document of the DaCoPAn2 Software Engineering project
at the Computer Science Department of the University of Helsinki. The DaCoPAn2
project is a follow-up project for the DaCoPAn project. Its main goal is to improve
and expand the Animator subsystem produced by the DaCoPAn group.

This document summarizes the changes made to the design of the Animator during
the implementation phase. All of these changes are relative to DaCoPAn2 Design
document [1].

2 Message Sequence Chart

Albeit the Message Sequence Chart (MSC) had quite a lot of working code and
our updates were supposed to be minor, its design was strongly changed during the
implementation phase.

2.1 The meaning of now time

Probably the largest change affects the meaning of now time that Message Sequence
Chart gets from Animation Sequence framework. Now time is handled differently
based on whether or not MSC is in “play”-mode. When MSC is in “play”-mode,
the now time is handled as if they were just interrupts from some sort of timer and
they only advance the animation by some step. In the other hand, when MSC is
not in “play’-mode, i.e. it is paused or stepping, now time means the “animation
time”, i.e. the time stamp within the animation. To work correctly, MSC sets
the time of Animation Sequence framework differently when “Play” or “Pause” are
selected. The class MSCPanel also has two new methods—getRealTime() :float
and getAnimatorTime(time:float):float—which return the animation time of
current now time and “play”-mode timestamp for given time, respectively.

In order to make these changes to work correctly, the class MainFrame was also
modified such that it changes the now time to be in correct mode whenever it is
necessary.

2.2 Dropped units

The way to calculate the gradient of dropped units was refined during the imple-
mentation process. The gradient is calculated as follows:

If nearest unit sent from same host is not dropped, use same gradient.
Else if nearest unit sent from same host is sent after this unit and is
dropped, but the unit sent before this unit is not dropped, use the gra-
dient of that previously sent unit. If, however, this unit is first unit, i.e.



there is no previously sent packet, set gradient to be 0. Finally, if both
of the nearest units are dropped or nearest unit is sent before this unit,
use the same gradient as the last drawn dropped packet.

Because of implementation restrictions, the dropped packets are not drawn after
their sent point is scrolled above the drawing area. To minimize this effect, the cross
indicating that the packet is dropped, is drawn very near to the starting end of unit
line. If user has decided to view some unit header information, the drawing point of
dropped cross is pushed further such that the unit header information fits over the
delay line.

These changes make it very hard to synchronize Message Sequence Chart and Unit
Flow Orchestration when speaking about dropped packets. Thus that synchroniza-
tion is not implemented—for more information about dropped units in Unit Flow
orchestration, see section 3.

3 Unit Flow Orchestration

There were no designed changes to Unit Flow Orchestration (UFO). However, changes
to Message Sequence Chart forced us to make some minor changes to UFO, too.
First of all, it was synchronized to use same meaning of now time as MSC (see sec-
tion 2.1). Another change had to do with the speed and dropping point of dropped
units. As it was found out to be very hard to synchronize UFO and MSC in this
case, synchronization was not implemented. Instead the dropped packets now ad-
vance in UFO channel with standard speed and disappear from channel right in the
middle of it.

4 Time Sequence Chart

Changes to Time Sequence Chart (TSC) were minimal, but there were however two
of them. First the microsecond scale was not implemented as it was found to be
unnecessary and because it dropped the performance of software too much. Secondly
user is allowed to choose from different flows of packets from a drop-down list. This
was done because it was obvious that TSC cannot give a meaningful view from
different flows having different sequence numbers simultaneously.

5 Time panel

No changes were designed for TimePanel. However, when the meaning of now time
was changed for Message Sequence Chart (see section 2.1), also TimePanel class
needed some minor adjustments. It was changed to show always the “animation



SattingsDialog

SettingsPanelStepping ‘

Sﬂ(ingsPandPslormanceH SettingsPanelLayer H SettingsPanelScale ‘

Sf!(lngsPane(TSC\/arlahIS‘ ‘ 108 T':I‘EIammr‘ \gsF ITSCNotices ‘

Settings User |nterface

‘ GeneralSettings ‘ % SettingsM SC }» SettingsTSC

NoticeTrigger

Figure 1: Settings panels class diagram
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time”. Also, when in Time Sequence Chart, the TimePanel shows only -.- as an
animation time because Time Sequence Chart does not interact with it.

6 Settings

The settings related features were implemented mainly as designed, with mostly
minor modifications. The largest changes had to do with making the MSC specific
settings persistent so that they could be saved and stored independently of scenarios.

6.1 Settings User Interface Panels

A couple of new SettingsPanels were implemented compared to the design. All
the settings related features were moved from UserInterface to SettingsDialog
which is a JDialog window managing the different settings panels. Under it are
the three main settings JPanels all containing more panels in TabbedPanes. An
updated class diagram of the panels is in figure 1

6.2 Global MSC Settings

The MSC specific settings in the SettingsMSC class turned out to be more tightly
related to the specific DataView instance of the currently loaded PEF than was first
thought. The main problem was that SettingsMSC objects are always related to a
single Layer of a DataView.

To be able to store all of the user chosen VariableDefinition arrays representing
variables to be shown in the animation for all possible layers, class GlobalSet-
tingsMSC was devised. It enables us to store the arrays with their Protocol, not
Layer, as a key. It uses as values instances of the public inner class VariableFields
where variables for the columns and center drawing area are stored.

However, since the Protocol class implements the Identifiable interface, it could
not be serialized using XStreamObjectSerializer because it stores identifiable ob-
jects using their ids and restoring them requires that the current DataView is aware
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of them, which is not always the case. This is why the protocolId is used for
GlobalSettingsMSC. The class also stores the scenario- and layer-independent Set-
tingsMSC object.

An updated class diagram for all the settings classes is in figure 2.

6.3 MSC timeScale

The formula to calculate the timeScale from selected progressSpeed is the inverse
of the formula presented in Design document [1, p. 32-33]. Define

last y-coordinate in layer = y pixels,
length of animation =1 s,,
wanted progress line speed = v pixels/s, and

time scale = x s,/s;.

Now the correct formula is

7 Miscellaneous changes

This section includes the relatively small changes made to different unmentioned
classes.

7.1 The CalcYCoord class

The constructor of CalcYCoord now gets an object of type DataView instead of List
as an reference to units. The correct constructor definition is thus
CalcYCoord(dataView:DataView, settings:SettingsMSC).

7.2 The payload_size variable for TCP

The animator now calculates the payload size for TCP segments and adds it as an
unit header field variable. This calculation is done using method getPayloadSize ()
from class TransferUnit. Protocol TCP is identified by its id-number, witch is
supposed to be “3”. Should PEF already has a variable with same name, it is
overridden. This fix is to be toughed as an temporarily and Analyzer should be
fixed as soon as possible to add the information from TCP pseudo header to PEF-
files.
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7.3 The TransferUnit: :getPayloadSize() method

Method getPayloadSize() at class TransferUnit now uses value “5” as an “ed-
ucated guess” for Internet Header Length, when this standard IP header field is
missing from PEF file. This is to be considered as an temporarily fix and Analyzer
should be fixed as soon as possible to add the IHL header field value to the PEF
files.
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Appendix A. Packet-level class diagrams

The following are updated packet-level class diagrams for each individual packet
where changes have been made to the diagrams in the appendix B of the design
document. The diagrams for the packages settings and ui.settings in the design
document are obsolete and the diagrams 1 and 2 should be consulted instead.

dacopan

scenario
settings
ui

[— classes
Localization

animseq

[ classes
AnimationSequence
ScenarioEditorDialog
ScenarioEditorPanel
ScenarioltemENC
ScenarioltemEndMarker
ScenarioltemMSC
Scenariol temPause

— interfaces
Scenarioltem

scenario

[— classes
InvalidScenarioFileException
ScenarioFile
X StreamObjectSerializer

— interfaces

ObjectSeriaizer
Saveable

settings

contsig
[ classes
AnimationTimeState
— interfaces
Control SignalsListener

ui
— packages
tsc
— classes
CalcY Coord
Channel Panel
DaCoPAnFileFilter

[ classes
General Settings
Global SettingsMSC

Dialog
EditNoteDialog

ENCPenel

Filelnformation
MainFrame

MSCPanel

NotePanel

SettingsDialog
SettingsMSC

SettingsPanel

SettingsPanel General
SettingsPanel Layer
SattingsPanel Performance
SettingsPanel Scale
SettingsPanel Stepping
SettingsPanel TSC
SettingsPanel TSCElements
SettingsPanel TSCAnimation
StatusBar

TimePanel

TitlePanel

UFOPanel

Userinterface

— interfaces
AbstractAnimationPanel
Progress| ndicator
SwingWorker

model

[ classes

DefaultDataView

ENCTreeModel

Flow

Host

Layer

Link

Note

NoteManager

Protocol

ScenarioSteplterator

StaticVariable

TransferUnit

VariableDefinition
— interfaces

DataView

Identifiable

Steplterator

ui.tsc
[— classes
DrawingArea
MainPanel
NoteBar
LegendPanel
PacketInfoPanel
Xaxis
Yaxis
NoticeTrigger
SettingsTSC
TSCNotePanel

pef
[ classes
Protocol EventsDataException
XML Protocol EventsReader

— interfaces
Protocol EventsReader




NoteManager Protocol ScenarioSteplterator Transfer Unit VariableDefinition
NoteManager() Protocol() ScenarioSteplterator() TrangferUnit() VariableDefinition()
addNoteEnc() Protocol () current() TransferUnit() equals()
addNoteTimeL ayer() equals() first() addVariablevalue() getFullName()
addNoteTSC() getld() getNextForTime() addVariablevalue() getName()
deleteNote() getLayer() getPreviousForTime() compareTo() getProtocol ()
getData() getName() hasNext() equals() getRawName()
getNoteEnc() getRawName() hasPrevious() getChildren() getScope()
getNotesEnc() getStaticVariables() last() getDestination() hashCode()
getNotesinTimeRange() getvariables() next() getFlow() isFlowV arizble()
getNotesMISC() saSiaticVarisbles() previous() getid() isProtocolField()
getNoteTimel ayeNext() satvariables() getParent() isUnitvariable()
getNoteTimeL ayePrev() toString() getProtocol() 1oSting0)
getNolesTSC) getReceiveEnd()

GeNoteTSCO getReceiveStart() Scope
setDatal)
getRoot()
getNotesForLayer()
<Cinlataoe> getSendEnd() equals()
Staticvariable Seplterator
getSendStart() forName()
etSol N
Staicvazizhle) current() gava?I ’:6(? Lm)
getvalu
N equals() first() .
ote getvalue) tostring()
QZ:‘:;NW) getNextForTime() getvalueReceive)
Note) getHos) getPreviousForTime() getvaluesend()
getLink() hasNext)
Note() aNamch) isDropped()
compareTo() 9 hasPrevious() isOneUnit()
getProtocol() Jest)
equals() setParent()
getvalue)) next()
getlayer() toString()
getText() tosiring0 previous()
getTime()
getTransferUnit()
setText()
tostring()

AbSr A oandl CalcyCoord ChannelPanel DaCoPAnFileFilter MainFrame
AbstractAnimationPanel() caley Coord() ChannelPanel() DaCoPANFileFilter() MainFrame()
advancel) calculateY Coord() drawunits() acoept() MainFrame()
sepTol) getFirsty Coord() getCurrentlyActive() addExtension() advance()
{oPauseMode() getLasty Coord() paintComponent() getDescription() changel_ayer()
toPlayMode) getLinearTimeForY Coord() closeAnimation()

getLinearY CoordForTime() continueAnimationModeMSC()
getTimeForY Coord() fastForwardAnimation()
getY CoordForTime() getAnimationTimeState()
saMaxGap() getCurrentENCUNIt()
etMaxSepping() getCurrentLayer()
etMinStepping() getCurrentM SCSettings()
getDataView()
getFilelnformation()
getode()
DialogProgressindicator EditNoteDialog MSCPane NotePanel getMSCPandl()
)
DialogProgressindicator() EditNoteDialog() MSCPanel() NotePanel () getSettings()
close() advance() NotePanel () invokeChangeSettings()
setMessage) ggﬁ"‘mm‘meo addNoteToCurrentPosition() isAnimationSequenceDialogActive()
setProgress() P geRealTime() stepTo() iSINENCMode()
seStep() StepTo() isinExploreMode)
show() I m:mss«gdoae() isinMSCMode()
step() toPleyMockl) <cintertace>> isinPlayMode()
stepTo() Progresslndicator isinScenarioMode()
isInTSCMode()
EncDrawingPanel MSCColumnModel close() STSCEnabled()
Filelnformation setM essag isPased(
MSCColumnModel() - <0 oAl s(;m 0
getDrawingArea() e N
Fileinformation( setsep) loadAnimetionFile()
closeFile() getleftCols) sep) main()
getFile() getNotesCol () pauseAnimation()
isL oadled() getRightCols) Noopindicator playAnimation()
isModified() getTotal Width() refreshScenarioSettings()
isScenarioFile() toString() dose) refreshSettings()
setFile() setMessagel) refreshUI()
setModified() MSCColumn setProgress() rewindAnimation()
useGeneratedTestDatal) i) savenllSatings()
MSCColumn) saveAnimationFile()
getL eftEdge() sier0
getRightEdge() satFileModified()
getvariable() ‘setSettings()
getWidth() setupAnimationModeENC()
toSuing) setupAnimationModeMSC()
SetupAnimationModeTSC()

showScenarioDialog()
steplnAnimation()
stepTo()
toPauseMode()
toPlayMode()




S}T,ﬂ"g{’,\f‘;}”@ StatusBar TimePanel UserInterface
SwingWorker() StatusBar() getinstance() UserInterface()
construct() setRestoreScenarioDial ogButton() stepTo() refresh()
finished() setStateMode() setAnimatorModel nfo()
getl) setStatusText() setControl sEnabledAnimationControl ()
interrupt() setTimePanel() TitlePand setControl sEnabledAnimatorMode()
start() setControl sEnabledFastForward()
. setControl sEnabledL ayerSelection()
TitlePanel ()
setControl sEnabledM SC()
paintComponent()
setControl sEnabledPause()
setActive()
setControl sEnabledPlay()
setControl sEnabledPlayAndPause()
setControl sEnabledRewind()
UFOPanel setControl sEnabledSave()
setControl sEnabledSaveAs()
UFOPanel() setControl sEnabledSettings()
UFOPanel() setControl sEnabledStepBack()
stepTo() setControl sEnabledStepForward()
updateButtons() setControl sEnabledTSC()
setDefaultButtonFont()
setMainPanel ()
setNotePanel ()
setTimePanel()
setUfoPanel ()

DrawingArea LegendPanel MainPanel TSCNotePanel
DrawingArea() LegendPanel () MainPanel() TSCNotePan()
mouseClicked() paintComponent() i
mouseDragged() containsData() actionPerformed()

isPlaying()
mouseEntered() int0 clear()

. pal
mouseExited() Packet|nfoPanel ) .
movseMoved( paseForSeconds() displayUnitNote()

intComponent(
mousePressed() PecketinfoPane() stepBackward() paniComponent()

stepForward i
mouseReleased() PacketinfoPanel() epForward() setSelectedUnit()
paintComponent() Jear() toEnd()
N clear
getActiveUnit() c et toPauseMode()
ntCompon
setActiveUnit() PaD po! {oPauseMode()
i i T i setDrawingAr

getUn! tCoordinates(TransferUnit) ngArea() {oPlayMode()
getUnits() setMainFrame() toStart()
isUnitVisible() setNoteBar() vaxis
stepBackward()
sepForward) setNotePanel()
toEnd() getMinimumSize()

jetPreferredSiz
toStart() . Xaxis ot ()

SettingsTSC paintComponent()
separate di. for setti Xauis) Label
see e diagram for settings
NoteBar ag 9 getMinimumSize()
getPreferredSize()
Label
NoteBar() paintComponent() aPo()
NoteBar() getPos()
getSEQNO()
displayUnitNotice()
Label
paintComponent()
paintNoticelLines() Label()
getPos()
getTime()




