4.2.3  Communications Software


As discussed in Section 3, the consideration of a distributed network architecture implies some data acquisition, management, and control capability to make data available to the SOC since it would not arrive there as its initial destination. This section summarizes the costs associated with acquiring, developing, and maintaining representative software capable of supporting operation of a distributed network architecture as developed in Section 3.  Basic functionality of the software is to manage the acquisition, collection, delivery, and distribution of CHART data and video from the ITS device sites to the SOC and other CHART facilities where it is processed by the CHART control systems or user workstations. Appendix G provides detailed cost derivations.  


Communications software costs for the centralized lease architecture were not estimated based on execution of the cost accumulation strategy discussed in Section 4.1.  This is partly because most management control would probably be performed in analog or digital switching hardware and also because the magnitude of the estimated leased circuit cost for that architecture (see Section 4.2.4) made it a higher cost compared to distributed architectures.


The communications software can be subdivided into two groups:


Common communications software which applies to all distributed architectures


Special communications software required to support the direct interface with Montgomery County-owned cameras and which is applicable to options L4 and H4a alone.


These groups are discussed in Sections 4.2.3.1 and 4.2.3.2, respectively.


4.2.3.1	Common Communications Software


The so-called common communications software would most likely be a combination of commercial off-the-shelf (COTS) products and developed software.  COTS software costs include the purchase prices of  the COTS units and the cost of the annual maintenance support that will be provided by the vendors of the software.  


Developed software includes a mix of enhancements to existing software and newly developed code.  Lines of code estimates for the enhanced and new code are found in Appendix F, Section F.2 through F.5.  The lines of code were costed using the following metrics obtained within the software engineering industry:


Productivity:  one staff-hour per delivered source instruction (DSI)


Composite labor rate:  $57.50 per hour.


Table 4-28 summarizes the COTS and developed primary communications software costs by category and also includes the cost rollups across all categories.


Table 4-29 derives the estimated life-cycle common communications software costs for distributed architectures.  These costs apply to the following 18 distributed architecture options: L3, H1, H1b, H1c, H1d, H1e, H2b, H2c, H2d, H2e, H3b, H3c, H3d, H3e, H4b, H4c, H4d, and H4e.


4.2.3.2  Special Communications Software


In distributed architecture options L4 and H4a, collaboration between state and county ITS programs is evaluated. One implication is that analog video data currently being supplied from Montgomery County-owned cameras is routed from the Montgomery County TOC to SOC or the District 3 TOC in Greenbelt.  In order to properly manage control of cameras and distribution of the images, an arbitration function would be needed. Costs for this additional communications software (i.e., only used in options L4 and H4a) are also developed.


It is estimated that 1500 lines of new code will be required to perform the camera arbitration function with respect to sharing camera control with Montgomery County.  Some of this code would most likely reside at the SHA SOC and some will reside at the District 3 TOC.  The cost to develop this new code is calculated as follows:


	Camera arbitration software cost  =  1500 lines * $57.50/line =  $86,250.


Table 4-30 derives the communications software costs for distributed options L4 and H4a.





�
Table 4-28.  Common Communications Software Cost Rollups For Distributed Architectures





�
�
Developed Software�
�
�
COTS Software Costs�
Estimated Lines of Code�
Total�
�
Category�
Purchase �
Annual Maintenance �
Enhanced �
New �
Development Cost�
�
ATM Manager API�
$36,000�
$3,000�
�
�
�
�
Distributed SNMP  Domain Manager�
$144,405�
$1,300�
�
�
�
�
Proxy Agent Development�
$26,200�
$1,560�
�
�
�
�
Camera Selection�
�
�
2,500�
7,650�
$583,625�
�
Camera Control�
�
�
1,000�
960�
$112,700�
�
Distributed 170-E Control�
�
�
1,000�
960�
$112,700�
�
Distributed VMS Control�
�
�
1,000�
960�
$112,700�
�
Distributed TAR Control�
�
�
1,000�
960�
$83,950�
�
Distributed Traveler Alert Sign Control�
�
�
1,000�
960�
$69,575�
�
Equipment VCI Database�
�
�
0�
10,300�
$592,250�
�
TOTALS�
$206,605�
$5,860�
6,250�
22,750�
$1,667,500�
�



�
Table 4-29.  Life-Cycle Common Communications Software Costs For Distributed Architectures





�
Life-Cycle Year�
�
�
Element�
1�
2�
3�
4�
5�
6�
7�
8�
9�
10�
Subtotal�
�
COTS Purchase�
$206,605�
$0�
$0�
$0�
$0�
$0�
$0�
$0�
$0�
$0�
$206,605�
�
COTS Maintenance�
$5,860�
$5,860�
$5,860�
$5,860�
$5,860�
$5,860�
$5,860�
$5,860�
$5,860�
$5,860�
$58,600�
�
Developed Software�
$1,667,500�
$0�
$0�
$0�
$0�
$0�
$0�
$0�
$0�
$0�
$1,667,500�
�
Totals�
$1,879,965�
$5,860�
$5,860�
$5,860�
$5,860�
$5,860�
$5,860�
$5,860�
$5,860�
$5,860�
�
�



Table 4-30.  Life-Cycle Communications Software Costs For Distributed Architecture Options L4 and H4a





�
Life-Cycle Year�
�
�
Element�
1�
2�
3�
4�
5�
6�
7�
8�
9�
10�
Subtotal�
�
COTS Purchase�
$206,605�
$0�
$0�
$0�
$0�
$0�
$0�
$0�
$0�
$0�
$206,605�
�
COTS Maintenance�
$5,860�
$5,860�
$5,860�
$5,860�
$5,860�
$5,860�
$5,860�
$5,860�
$5,860�
$5,860�
$58,600�
�
Developed Software�
$1,753,750�
$0�
$0�
$0�
$0�
$0�
$0�
$0�
$0�
$0�
$1,753,750�
�
Totals�
$1,966,215�
$5,860�
$5,860�
$5,860�
$5,860�
$5,860�
$5,860�
$5,860�
$5,860�
$5,860�
�
�
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