The following is a top level description of the diagnostics modeling effort performed by
DSI on The Ship Self-Defense System (SSDS) to be used on new ship design, including
the CVN 76 Ronald Reagan Aircraft Carrier. The information provided is in public
domain and may be distributed accordingly.

Ship Self-Defense System (SSDS)

The Navy is fielding the highly automated Ship Self-Defense System to aircraft carriers
and to the Whidbey Island, Wasp, and San Antonio classes of amphibious assault ships.
The SSDS is designed to provide a rapid-reaction anti-air defense capability against the
high-speed, low-flying antiship missiles now in the inventories of many potentially
hostile nations. Raytheon Naval & Maritime Integrated Systems is the prime contractor
and systems integrator.

The SSDS program was restructured in late 1998 to produce a new system, designated
the SSDS Mk2, with the goal of achieving a higher level of overall interoperability
among combat-systems elements than was possible with the previous configuration.

The new SSDS architecture will be based on the integration of the SSDS MKk system,
already installed aboard the Whidbey Island-class amphibs. The SSDS MKk, the first
combat system based on a distributed open-system processing architecture to be installed
on Navy ships, is based primarily on the use of commercially developed processing and
network technology.

The SSDS MKk2 system will be fielded in three variants. A unique configuration,
designated Block 0, has been installed on the nuclear-powered aircraft carrier USS
Nimitz (CVN 68). The Block 0 system will interface with CEC systems and will use
functions of an older combat system -- the Block 1 Advanced Combat Direction System
(ACDS) - for command support, air control, tactical datalink control, and other
functions. The ACDS will be phased out beginning with Mk2 SSDS Block 1 units in the
fleet as SSDS MK?2 is installed.

The SSDS Mk2 Mod 1 system, which is considered the "foundation" system, is being
designed for the aircraft carrier Ronald Reagan (CVN 76), and subsequently will be
installed on the Navy's other carriers and the Wasp-class amphibs. In November 2002 the
Mod 1 system went through successful testing against several target profiles at the
Surface Combat Systems Center, Wallops Island, Va. Raytheon will continue factory
qualification trials on the system prior to more demanding testing at Wallops to be
followed by ship installation and sea trials.

The SSDS Mk2 Mod 2 configuration is targeted for the San Antonio-class LSDs. The
Block 2 will differ from the Block 1 primarily in the number of weapon and sensor
interfaces.



The Mk1 and Mk2 systems are based on the integration of shipboard air-defense sensors
and weapons with a redundant "distributed" processor architecture and the UYQ-70
advanced display system, which is based on COTS technology.

In the SSDS architecture, each weapon and sensor incorporated into the system is linked
to a LAN access unit (LAU). The LAUs are networked with the SSDS LAN and to the
display suite, which includes a three-position command table. The display suite and the
command table are based on the UYQ-70 display processor.

The SSDS Mk1 weapons configuration consists of the RIM-116A Rolling Airframe
Missile (RAM Block 0 or Block 1) and the Phalanx Close-In Weapon System (CIWS),
both of which are used for terminal defense against antiship missiles. The SSDS Mk 1
sensor configuration consists of the SLQ-32 electronic warfare system, the SPS-49A, the
SPS-67, and the Phalanx radars. The SSDS Mk2 configuration with CEC adds additional
radars and a "re-architectured" NATO Sea Sparrow missile system.

IWith acknowledgements to Edvward J. Walsh and Integrated Combat Systems, 2003.

Ship Self-Defense System : SSDS Mk2

Ship Self-Defense System (SSDS) is intended to integrate and coordinate all the existing
sensors and weapons aboard a ship. SSDS makes it possible to automate the detect
through engage sequence through the use of identification and engagement doctrine
statements. The system will eventually be installed aboard most classes of non-Aegis
ships.
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System Architecture Ship Self-Defense System (SSDS)

QRCC vs. SSDS. The entire combat system, including the sensors and weapons, is
known as the Quick Reaction Combat Capability (QRCC). SSDS is the integrating
element of QRCC. SSDS is not intended to improve the performance of any sensor or
weapon beyond the performance of the stand-alone version. The primary advantage



SSDS brings to the combat system suite is the ability to coordinate both hard kill and soft
kill systems and employ them to their optimum tactical advantage.

System Description

SSDS consists primarily of commercial off-the-shelf (COTS) equipment, including a
[FDDI] fiber optic local area network (LAN) and distributed processors called LAN
access units (LAU). The LAUs perform all of the processing chores as well as connect
the various sensors and weapons to the LAN.

LAUs are contained in two types of enclosures. Single LAU cabinets and multiple LAU
cabinets. Multiple LAU cabinets hold three different LAUs. Each LAU cabinet is
equipped with an uninterruptible power supply (UPS) and a VME card cage. Most of the
processor cards are identical and interchangeable, making stocking of spares a simple
matter.

ITith acknowledgement to NATSEA, March 2003,

The top level diagnostics modelof the SSDS in eXpress is shown below. Due to ITAR and
proprietary restrictions, details on the model are not available or distribution. This is a
large model with 16 computer processors and a complex bus structure and multiple 1.0
interfaces with the Ship's network.

DSI was tasked to perform a Testability Analysis of the latest Ship Self Defense System,
SSDS MK2. This is a system that consists of over 2100 LRUs interconnected and
assembled into a very sophisticated hierarchical system, that has a footprint of 6 assembly
racks (each 7-feet tall and 19 wide), an Operations & Command Console (that has the
typical 3-stations of 2 Operators and a Commander), and sundry ancillary display
monitors (~70), for ship-wide viewing. It should also be noted that this system also
accepts inputs from the more than 20 peripheral Work Stations, each having their own
“self test” being queried by the SSDS MK2, and in part a consideration in the analysis
effort.

The Testability Analysis of the SSDS MK2 was performed in preparation for installation
on the US Navy’s newest Aircraft Carrier CVN-76, the USS Ronald Reagan.
Subsequently, Raytheon accomplished several additional installations of the same system
as part of the US Navy’s ongoing effort to upgrade many of their surface vessels where
older, like systems. were in use.

Using DSI's eXpress Diagnostic Design Development and Assessment software tools,
this task was accomplish over a 90-day period using 6 DSI engineers working 12 to 18
hours days. It would be well to note that the successful completion of this task would not
have been possible without the exceptional cooperation and timeliness of Raytheon’s
engineering staff in supplying the vast amount of data and documentation required for
such an analysis effort. These drastic measures and individual’s dedication were needed






