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Skyline Detailed Design

i. Executive Summary

This document describes the detailed design of the Skyline extensions to the default Comm
Server implementation. It discusses how the core Comm Server components are customized for
Skyline specific features.

ii.  Summary of Key Technologies

The development Communications server core framework will employ proven technologies,
software methodologies, and best practices. Specifically, the Rational Unified Process will be
followed in order to facilitate a thorough analysis and design of the complex system. The core
technology will be built using Java, EJB (Enterprise JavaBeans), J2CA (Java Connector
Acrchitecture), XML, Object-Oriented concepts, and several design patterns including Factory,
Delegate, Model-View-Controller, Service Activator, and Service Locator.
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1. Introduction

This document describes the detailed design of the Skyline extensions to the default Comm
Server implementation. It discusses how the core Comm Server components are customized for
Skyline specific features.

1.1 Purpose

o To supplement the technical information provided in the Communications Server
Detailed Design.

a The reader should be able to understand how to add vendor specific implementations to
the Comm Server.

1.2 Scope
The scope of this document is the Skyline specific extensions to the core Comm Server.

1.3 Audience

o Architects
o Developers

1.4 Reference

The following references were either used in the creation of this document or may be used to
supplement the detailed descriptions of the Skyline detailed design.

a Communications Server Detailed Design.doc

2. Key Design Concepts
The same design concepts that were used in the implementation of the core Comm Server are

used here.
_ - - 7| Formatted: Bullets and Numbering
‘ 2.1 Standards N { J
The same standards that were used in the implementation of the core Comm Server are used
here.
«--" ‘[Formatted: Bullets and Numbering ]

‘ 2.2 Key Technologies

The same technologies that were used in the implementation of the core Comm Server are used
here.
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3. Detailed Design

The following section describes the Skyline extensions to the core Comm Server in detail. It
describes the Comm API interfaces that are implemented in order to plug the Skyline specific
features into the Comm Server. It follows the section on “Extending the Comm Server” from the

Communications Server Detailed Design.

3.1 Cdot.ctms.layer.services.comm.skyline.interaction.SkylineRecordFactory

This class implements the cdot.ctms.layer.services.comm.cci.RecordFactory interface. It uses
MibFactory and NTCIPFactory to build an ordered collection of Records or a map of records

keyed by the record name.

3.2 Skyline Record Factory Class Diagram

RecordFactory
(from cci)

ScreateRecordList(requestName : String) : Collection
ScreateRecordMap(requestName : String) : Map

SkylineRecordFactory

$skylineRecordFactory()
ScreateRecordList(requestName : String) : Collection
®createRecordMap(requestName : String) : Map

Figure 1 Skyline Record Factory Class Diagram
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3.3 Skyline Record Factory List Sequence Diagram

: PolDmshteraction : MibFactory - NTCIPFactory : Araylist

SMineRea)rd Factory
]

]
: 1: createRecordList(String :
2: getinstance() I

1
3: getMibs(String) 1_,_‘
1

4: NTCIPFactory(Collection)
1

5: ArrayList()

for each itemin

|
|
|
|
|
|
collection !

|
ﬁ 6: getNextRecord()
|

|
|
|
|
7 Re¢ord :
|
|
|
|
|

end for ﬁ

9: Collection

Figure 2 Skyline Record Factory List Sequence Diagram

3.4 Skyline Record Factory Map Sequence Diagram
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: HashMap

‘ : MibFactory ‘ ‘:NTCIPFactory

ClearSigninteraction ‘ SkylineRecordFactory
T T

: 1: createRecordMap(String) :

T
|
|
2: getinstance() |

w 4: HashMap(int)

T
|
|
|
|
|
|
3: getMibs(String) : :
|
|
T
|
|
1

1 g
5: NTCIPFacto‘ry(CoIIection) :
| il |
foreach itemin : : :
collection | | |
| | |
| | |
l l l
| | |
6: getNextF:!ecord() : :
| |
7 Ret#ord :
< ---------- T |
| |
| 8: put(Object, Object |
1 1 g
end for : : :
| | |
| | |
l l l
9: Map : : :
<- - | | |
| | |
| | |
T | | |
T 1 l l l
| | | | |
| | | | |
| | | | |
| | | | |
Figure 3 Skyline Record Factory Map Sequence Diagram
35 Cdot.ctms.layer.services.comm.skyline.connection.SkylineModemConnectionFactory

This implements the cdot.ctms.layer.services.comm.spi.ConnectionFactory interface. It provides
a default constructor that allows it to be instantiated by the Container when it is deployed. The
getConnection() method uses the Connectinfo that is passed to it to build a new
SkylineModemConnection. It also sets the appropriate ProtocolAdaptor in the
SkylineModemConnection before returning it. The ProtocolAdptor contains all the protocol
information needed to execute records.

3.6 Cdot.ctms.layer.services.comm.skyline.connection.SkylineSerialConnectionFactory

This also implements the cdot.ctms.layer.services.comm.spi.ConnectionFactory interface. It
returns a SkylineSerialConnection from it’s getConnection() method.

Confidential © CDOT - ITS 5
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3.7 Cdot.ctms.layer.services.comm.skyline.connection.SkylineSerialConnection

It specializes the CTMSSerialPort connection's execute() to handle SNMP encoding of the
Record. It’s function is to execute an input record over the connection.

3.8 Cdot.ctms.layer.services.comm.skyline.connection.SkylineModemConnection

It specializes the CTMSModemPort connection's execute() to handle SNMP encoding of the
Record. It’s function is to execute an input record over the connection.

3.9 Skyline Connection Factory Class Diagram
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O

ConnectionFactory

(from spi)

¥getConnection(conninfo : Connectinfo) : Connection

SkylineModemConnectionFactory

¥ skylineModemConnectionFactory()
[MgetConnection()

T
|
|
|
|
creé‘ites
|
|
|
|

SkylineModemConnection

¥ skylineModemConnection()
Pexecute()
¥getRecordFactory()
¥getProtocolAdaptor()
MsetProtocolAdaptor()

CTMSModemPort
(from connection)
honeNumber : String
nitString : String
[®iconnectTimeout : int

I¥SkylineSerialConne ctionFactory()
®¥getConnection()

‘ SkylineSerialConnectionFactory
[

T
|
|
|

CTE#IES

I
|
|

vV
SkylineSerialConnection

I®¥skylineSerialConnection()
Bexecute()
¥getRecordFactory()
®getProtocolAdaptor()
®setProtocolAdaptor()

CTMSSerialPort
(from connection)

Psend()
BgetSerialPort()
#getCommPortidentifier()
BsetCommPortidentifier()
EcTMS SerialPort()
Freceive()

Preceive()

Freceive()

xecuteModemCommand()
xecuteModemCommand()
xecuteModemCommand()
xecuteModemCommand()
‘open()
I®CTMSModemPort()

Confidential

#getCommDataBits()
FsetCommDataBits()
#getCommFlowControl()
#setCommFlowControl()
®getCommParity()
FsetCommParity()
®getCommsStopBits()
#setCommStopBits()
®getCommBaudRate ()
setCommBaudRate()
Bopen(

PFdestroy()

CTMSConnection
(from connection)
isClosed : boolean = true
nnectionld : BigDecimal
connectionName : String

®isClosed()
BsetClosed()

CTMSConnection()
¥getConnectioniD()
BsetConnectioniD()
BgetConnectionName()
BsetConnectionName()
destroy()
®getLockablelD()
®getResourceType()
BtoString()

© CDOT - ITS
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Figure 4 Skyline Connection Factory Class Diagram

3.10 Skyline Modem Connection Factory Sequence Diagram

‘ Caler

‘ SkﬁineMode;mConnecﬁun

‘ ‘ Sk!ineMcdemC;onneclionFaclory ‘ CTMSModenEonnectionSgec ‘ Pmtmomd;gtumactury
T T

1: BkylineModemConnectionFactory( )

2: getConnection(Connecthfo) |

3: getConnectioniD()

gl

|
5: gethitSting() 1
‘

4: getPortName( )

|

|

|

|

|

|

|

|

|

|

|

6: getinstance() |
1 /u

7: gelProlnco\Adaplor(C‘LTMSConneclionSpec) |
| 1

mal, String, ConnectionFactory, Comq‘xF\owControl. CommParity, Comm#topBits, CommbDataBits, ComrpBaudRate, int, String, String)

| | 1

9: setProtocolAdaptor(ProtocolAdaptor) | [l
f f

1

8: CTMSModemPort(BigDe

10: Connection

Figure 5 Skyline Modem Connection Factory Sequence Diagram

3.11  Skyline Serial Connection Factory Sequence Diagram
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‘ Caller ‘

‘ : CTMSSerialConnectionSpec

‘ SkylineSer i;Connection
T

‘ ProtocolAdaptorFactory

‘ SkylineSerialConnectionFactory

T T
1: SkylineSerialConnectionFactoty( ) u
! .

2: getConnection(Connectinfo)

3: getConnectioniD()

|

|

|

|

|

|

4: getPortName( ) /u
il

5: getlr%stance( )

|
6: getProtocolAdaptor(CTMSConnectionSpec) /u
T
7: CTMSSerialPort(BigDecimal, String, ConnectionFagtory, CommFlowControl, CommParity,
I
| U
81setProtocolAdaptor(ProtocolAdaptor)
9: Connection

e -

{
, GommStopBits, CommDataBits, CommBaudRate)
[l
|
|
I
|
|
|
|
|
|
|
|
|
I

E

Figure 6 Skyline Serial Connection Factory Sequence Diagram

3.12 Cdot.ctms.layer.services.comm.skyline.interaction.SkylinelnteractionFactory

This class implements the cdot.ctms.layer.services.comm.cci.InteractionFactory interface. The
CTMSContainer invokes the createlnteraction() method passing in the Connection and the
InteractionContext. SkylinelnteractionFactory then gets the instruction type and creates the
appropriate interaction and returns it. The interactions that have been implemented are
PollIDmslInteraction, RFSInteraction, AdjustBrightnessinteraction, TestDmsPixelsInteraction and
ClearSignlInteraction.
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3.13

Skyline Interaction Factory Class Diagram

Skylinelnteraction
|

B kyinelnteraction)
recute()

WACTIVATE MESSAGE. NUMER  Sting ="1"
WPIXEL SERVICE : String =
RDErADLT MESSAGE PRORITY Stiing ="1"

BIACTIVATE MESSAGE MEMORY TYPE : String ="3 ‘w

| Clearsignneravion

civateMessageineracion)

xecue
BiyeiutiSyniaxError()

EELANK MESéAGE MEMORY TYPE “String =
BBLANK_WESSAGE_NUMBER  Stiing =
ring = "0

4 justBrightne sshie raction{conne ction : Connection, context: InteractionContext)
Mo recue(): Oblect

Iy
\
\

‘:\earswgmn%mﬂmn[}
octe |

RFSinteraction |

.7

[ESKYLINE ONE_WIRE_ADDRESSES :int=49

TestDmsPixelsinteraction

BRFSinteraction()
recule()

[WSKYLINE_PIXTEL_TEST_ACTIVATION_TYPE Smng 3
|BESKYLINE PIXTEL TEST CLEAR TYPE : String =

N\ \
\ credtes
N

v

crehtes
Nl

N
Vi
N

‘Tes\DmsFme\s\nle acuano/
ue()

KYLINE_POLL_FEEDBACK PLANE : String=
[RSKYLINE LAMP TEST ACTIVATION TYPE Smm 3
ISKYLINE_POLL_MESSAGE TABLE MESSAGE_TYPE : Stiing ="5"
[BESKYLINE POLL_MESSAGE TABLE MESSAGE NUM: String="1"

SeoDmshieraction)
Mo recuie()

” - ~ -

SkyfinelnteractionFactory -

SSiqfineneractionFaciory()
Screateineracton)

InteractionFactory
om cci)

Bcreatelnteraction()

Figure 7 Skyline Interaction Factory Class Diagram

3.14 Cdot.ctms.layer.services.comm.skyline.interaction package

The classes in this package implement the Skylinelnteraction interface. All the logic of executing
the records is implemented in the execute() method. The information needed to execute the
records is available in the InteractionContext. All the interactions follow a repeatable pattern.
They execute the records, store the results in a HashMap and finally call the exchanges to build
the appropriate DTOs. In addition, they may also execute other interactions. They then populate
a HashMap with the DTO(s) and return the HashMap or return a single DTO. If there are any
errors during the execution, a CommException is thrown.

3.14.1 PollIDmslinteraction

PollDmslnteraction is responsible for executing the records that provide the latest status of
various properties on a DMS. Some of these properties include the temperature, sensor statuses,
door statuses, true feedback with the current message on the DMS, etc. It reads the technology
type of the DMS and creates a list of records depending upon the technology type. For now, the
two technology types supported are LED and Lamp. It can also be extended quite easily to
support other types as well. This interaction makes use of NTCIPGroupRecord to execute
multiple records at once. It keeps count of the number of failures during record execution. Five
consecutive failures is considered failure of the poll itself and it throws a CommException.

It also executes the TestDmsPixelsInteraction at the end and returns a HashMap with
PollModelCDTO and PixelTestModelCDTO. The following sequence diagram illustrates the
steps needed to execute the poll.

10
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3.14.2 Poll Dms Interaction Sequence Diagram

= - PollDmsInteraction| : Connection | | :RecordFactory| | :MibObject - _PollExchange -
CTMSContainer PN NTCIPSingleRecord TestDmsPixelsinteraction
T i T T T T
etContext() | D | | |
1 | | | | | |
3: gétConnection( ) | | | | | |
! | | | | | |
[
: 4 getRecordFactory( ): : : : : :
Il 5: Recordractory ! ! ! ! !
- -=--=- | | | | |
! | | | | |
) 6: createRecodList(String) | | | | |
|
| T | | | |
L | /U | | | |
RofcaLhi ﬁ I v | I I |
record‘m list | I Qﬂl¢ld() | | | |
I | | | | |
| ! 8: Mibbbject ! ! !
=-—-—-—-—-- 4 - —— === FEo - === == | |
| | | | | |
| | | | | |
| 9: setlhdex1(String) optional | | | |
| f f | | |
| | | U | | |
| 10: setindex2(String) optional | | | |
| T T u | | |
| | | | |
: 11: execute(Record) | | | | | |
 E—
| 1 | | | | |
| T | | | | |
| 12: getRecievgdMibValueAsString( ) optional | | | |
| T T u | | |
| : ) - ! | | |
| 13: gelReclevec’M\bVaIueAsB\tStnnp( ) optional } | | |
| | 1 | | |
endforeach ﬁ | | | | | |
| | | | |
14: exch ) b ToMudeIDTO(ﬂashMap, BigDecim‘al, BigDecimal, Slring,‘BlgDeclmaI) | |
| 1§ PolbmsModelCOTO |
77777777 [ I
: 16: Teé‘!DmsPixelslnterac!<on(Connection. Imerad‘ionComext) :
| | | | | 1
: : 17{e>ecu!e() : : :
| | | | |
| | 18: PixellfestModelCDTO | |
<-—-—-——-—--- == === =~ |- === I - - === -
| | |
19: HashMap | | |
7777777 | | | |
| | | |
| | | |
| | | |
| | | |
| | | |

e

S

Figure 8 Skyline Poll Dms Interaction Sequence Diagram

3.14.3 TestDmsPixelsInteraction

This interaction is responsible for executing the records that indicates if there are any pixel errors
on the DMS. It first executes the pixel test and then reads the number of pixel errors and the
details of the errors. The details include the position of the error and the error type. Error types
are stuck on, stuck off, half stuck on and half stuck off. It returns a PixelTestModelCDTO.

Confidential © CDOT - ITS 11
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3.14.4 ActivateMessagelnteraction

This interaction is responsible for activating a message on a DMS. It first maps the CTMS
priority to a number between 1 and 255 on the DMS. If the CTMS priority is low, the priority on
the sign is set 1. For medium it is set to 150 and for high, it is set to 225. After the message has
been activated on the DMS, it verifies the CRC values to make sure that there were no errors
during the activation. It finally executes a poll and returns a HashMap with DmsMessageDTO,
PollModelCDTO and PixelTestModelCDTO. The reason for executing a poll after activating a
message is to make sure that the CTMS system always has a record of the latest message on the
DMS and the status of the DMS as well.

3.14.5 RFSinteraction

The purpose of this interaction is to read the latest configuration data from the DMS. Some of the
configuration items include the technology type, number of modules, module size, etc. It is
mostly used after adding a new DMS into the CTMS system. Reading the configuration from the
DMS itself instead of manually entering the info guarantees that the CTMS system has the
correct configuration of the DMS. It returns a DmsConfigModelCDTO.

3.14.6 ClearSigninteraction

This interaction is used to clear the current message on the DMS. It follows the same pattern as
ActivateMessagelnteraction. It executes a poll after the message has been successfully cleared
and returns a HashMap with DmsMessageDTO, PolIModelCDTO and PixelTestModelCDTO.

3.14.7 AdjustBrightnessinteraction

This interaction is used to adjust the brightness on a DMS. Reasons for adjusting the brightness
may include the time of the day, aging of the display elements on the DMS etc. Brightness mode
can be set to auto or manual. If the mode is set to auto, the DMS will use the photo sensors on
the DMS and adjust the brightness automatically. If the mode is manual, it sets the brightness
value. Finally, it reads the settings back to make sure that the changes took effect. Finally, it uses
AdjustBrighnessExchange to build a DmsBrighntessCDO and returns it.

3.15 Cdot.ctms.layer.services.comm.skyline.data package

This package contains all the exchanges required to convert the results of Record execution into
a format that can be used to populate the model DTOs. After the interactions execute a record
successfully, they place the results into a HashMap that is keyed by the name of the MIB. The
exchanges have the intelligence to decode the data and convert it into meaningful values and
populate the appropriate model DTOs. The logic needed to decode the result of each MIB is very
specific. For example, in the PollExchange, in order to determine the doors that are open, the
integer value that is returned from the MIB is converted to a bit string and each bit gives the
status of a door( 1 is open, 0 is closed).

PollExchange decodes the results of polling a DMS and returns a PoliModelCDTO.
RFSExchange decodes the results of a “read from sign” and returns a DmsConfigModelCDTO.
PixelTestExchange decodes the results of a pixel test and returns a DmsPixel TestModelCDTO.
AdjustBrightnessExchange decodes the results of adjusting brightness.
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