MARS DCS, OBC and Timing Testing
I. INTRODUCTION


The items contained in this document set concern the Data Communications, Out of Band Control and Timing System designs which were developed at Woods Hole Oceanographic Institution.  They represent the complete set of tests which were performed for MARS Requirements Compliance and MARS Validation and Factory Acceptance. 

The documents are presented exactly as they were released following completion of the test in the laboratory and are not edited,  altered for appearance or summarized in any way.

All of the tests were broadly characterized in one of two categories:

Requirements Compliance – These tests were performed early in the MARS devlopment stages and were intended to insure that the design would lead to compliance with the system requirements persented at the MARS PDR.

MARS Validation and Factory Acceptance – These tests were defined for execution at 

MBARI and UW as finalizing tests with three objectives

· Insure that the MARS DCS, OBC and Timing designs would meet the requirements mentioned above

· Insure proper integration and functioning with the Low and Mid Voltage Power Supplies

· Quantify the MARS system parameters for future reference

II. REQUIREMENTS COMPLIANCE

The aforementioned set of tests was primarily organized around the concept of  meeting the MARS System Requirements. Additionally much of the material executing during the testing was also concerned with insuring reliability and quality engineering above and beyond those experssed in the requirements.

In order to simplify understanding of the test schedule we have presented, below, a matrix of the tests and their relationship to the system requirements.
COMPLIANCE MATRIX 

	1
	Provide instruments with connectivity to shore via TCP/IP
	Design

	2
	Capacity of up to 2Gbps between MARS node and the shore station.
	Test C02 THROUGHPUT

	3
	Fiber optic cable length up to 60 km at a depth of 1300 meters.
	Test O04 CABLE

	5
	The hardware and software shall be maintainable for a period of at least 25 years.


	Design(Parts Selection)

Test H01 THERMAL

Test M01 DCS-SHOCK

Test M03 LV-SHOCK

	6
	Support addition of nodes without major design changes.
	Design

	7
	Must deliver time information that will allow 1-millisecond accuracy to instrumentation located on the MARS node. As a NEPTUNE test-bed node, high-performance time distribution shall allow up to 1-microsecond timing accuracy.
	Test T02 TIME-LV

Test T03 NTP

	8
	Serial instrument communications must be transparently supported (via SIIM Ethernet interface)
	Not Tested

	9
	Shore station shall provide adequate bandwidth, protection, and path redundancy to ensure reliable transmissions to and from shore station to the Internet. Sufficient firewall protection shall be provided.
	Test C02 THROUGHPUT

	10
	Reliable out-of-band management system
	Design. Control Timing TEST C05 OBC-CTRL

	11
	Provide status and control information, as needed for other MARS sub-systems such as observatory control and DMAS.
	Design. Control Timing

TEST C05 OBC-CTRL

	12
	System will be operation 24 hours per day
	Design

	13
	Allow new types of instruments to be incorporated into the system.
	Design

	14
	Provide remote status monitoring and reconfiguring ability.
	Design

	15
	Capable of unattended operation and have the ability to notify operators when system failures are detected.
	Design

	16
	Maximum data rate of 2Gbps between each MARS node path to shore 
	TEST C02 THROUGHPUT

	17
	Response time between the shore station and node shall be less than 100ms
	TEST C03 LATENCY

	18
	Jitter: No requirement as yet.
	

	19
	Unauthorized access to MARS instruments and other MARS system components will be protected against.
	Design

	20
	Privileged users will be granted permission to access MARS observatory network directly. 
	Design

	21
	System must be tolerant of faults to links and single point of failure within the DCS will automatically recover and will not prevent data delivery.
	TEST C01 FAILOVER

	22
	Elements that are not COTS will be extensively tested.
	Agregate Result Of All Tests Listed

	23
	Network availability for the undersea and shore station network shall be > 99%

MOVED TO SYSTEM REQUIREMENTS
	Analysis - Agregate Result Of All Tests Listed

	24
	Out-of-band system shall have an ultra-reliable (9600 baud) capability. 
	Design, Control Timing

Test T02 TIME-LV

	25
	Probability of a system failure in any one year shall be less than 0.1% 

MOVED TO SYSTEM REQUIREMENTS
	Analysis

	26
	Sub-sea communication system requires 500 watts as its maximum load
	Design -Susbsystem 

Test P01 POWER

	27
	Highly reliable 48V DC at ?? amps and 12VDC at ?? amps
	Benchtop Integration Test-11

	28
	Shore-station communications shall run off of 120VAC and shall include a backup uninterruptible power-supply.
	Design (UPS)

	29
	Requires the ability to turn-off and to turn-on power to each of the node major network components for troubleshooting. This capability shall be supported in both the primary and out-of-band communication systems
	Control Timing Distribution Test C05 OBC-CTRL


III. INDEX to TEST DOCUMENTS
Included below is an index for the documents in this test showing the final status of the test. Detailed comments on the completion status of each test are included with it’s respective document.
TESTING DOCUMENT INDEX and STATUS
	C01_Failover
	supplanted by V02_DCSopen_node

	C02_Throughput
	supplanted by V02_DCSopen_node

	H01_Thermal
	completed

	H02_fluorinert
	completed

	H03_Enclosure
	completed

	O01_Budget
	completed

	O02_EDFA
	completed

	O03_Cable_DCS
	completed

	O04_BER
	completed

	O05_Transponder
	completed

	O06_Return_Loss
	completed

	OB01_matrix

	supplanted by V05_OBCopen_node

	OB02_steering
	completed

	OB03_OBC_time
	supplanted by V06_TIMEopen_time

	OB04_control

	supplanted by V05_OBCopen_node

	OB05_temperature
	completed

	OB06_Cable_OBC
	test omitted due to unavailable cable

	P01_Power
	completed

	S01_Y

	see also V1_Ycable

	T01_Pulse
	supplanted by V06_TIMEopen_time

	T02_Time
	supplanted by V06_TIMEopen_time

	T03_NTP
	supplanted by V06_TIMEopen_time

	V00_Validation
	completed

	V01_DCSoptical
	completed

	V02_DCSopen_node
	completed

	V03_DCSclosed_node
	pending

	V04_OBCoptical
	completed

	V05_OBCopen_node
	completed

	V06_TIMEopen_time
	completed

	V07_TIMEclosed_time
	pending

	V08_Remote_DCS
	completed

	V09_Remote_OBC
	pending

	V10_Thermal
	completed

	V11_Ycable
	completed


IV. TEST SUMMARY SHEET
The information listed below is a repeat of a prior document giving further details of the test procedures including the results which were admissable as evidence of requirements complance. A brief summary of the test is included. 

C01  FAILOVER

	Measured Parameters
	Failover Recovery Timings for Switches with Cross Connect

	Expectations
	n/a

	Equipment
	LANforge traffic generators - 2 x 800M

3750

3750 configurations.

	Requirements Addressed
	End to End Failover without intervention

	Test Type
	Test

	RISK Level
	

	accept/fail crit.
	system continues to operate without intervention when single switch, or optical paths is disabled

	Work Around
	replace switch

	Final Result
	Switch had failover glitch when one fiber in the pair is cut. CISCO will modify IOS at a later date. Other failover modes passed within 3 minutes


Each router, and optical component will be failed in and orderly fashion, and the time for automatic recovery will be determined or, in the case of no recovery, the circumstances will be recorded and the appropirate work around described.

C02 THROUGHPUT

	Measured Parameters
	System Throughput

	Expectations
	= 1.5G

	Equipment
	LANforge traffic generators

	Tested Requirements
	End to End throughput of 800 Mbs under system load of 80% over 4 ports

Ping latency less that 3 ms during test

	RISK Level
	

	Test Type
	Test

	accept/fail crit.
	system should handle 800 M

	Work Around
	replace switch

	Final Result
	System was able to handle all data through one fiber. Largest available data rate with test equipment was around 600Mbs


As many science ports as feasible for the equipment at hand will be injected with large ethernet/IP data volumes and the impact on system performance evaluated in term of ethernet drops, BER errors and degraded response time.
C04 BER

	Measured Parameters
	BER for optical channel

	Expectations
	BER less than 1012 spec for GbE

	Equipment
	LANforge traffic generators  or StarDust

Ancot BER tester

	Requirements Addressed
	BER limit for GbE operation over 60km optical system

	RISK Level
	

	Test Type
	Acceptance: of standards GbE BER over MARS system operating within acceptable optical budget

	accept/fail crit.
	BER better than 1012

	Work Around
	investigate optical transport

	Final Result
	All BER tests passed


The bit error rate for the optical channel including cable, EDFAs, mux/demuxes and routers will be tested.
THERMAL TESTING

H01  THERMAL

	Measured Parameters
	Highest Temperature IC Packs in CISCO Routers while operating without cooling fans at full capacity,

	Expectations
	"Hottest" ICs will exceed the 50 degree C threshold when router is operating without cooling fans in confined air space.

	Equipment
	Infrared Camera, Thermocouple s and reader, node enclosure  mockup, environmental chamber (3 deg C)

	Requirements Addressed
	Possibility of running undersea node equipment in free air without Fluorinert

	RISK Level
	

	Test Type
	Test

	accept/fail crit.
	n/a - temperatures should exceed 50 deg C

	Work Around
	n/a

	Final Result
	See Lerner. IC temperatures were determined


H02 FLUORINERT

	Measured Parameters
	CRC error rate for CISCO router immersed in Fluorinert

BER for NE. /EDFA aggregate immersed in Fluoriinert

	Expectations
	0 BER and CRC rate based upon comments of Maripro

	Equipment
	12l Fluorinert, tank, LANforges

	Requirements Addressed
	Ability to cool DCS equipment in the likely event that it cannot be air cooled

	RISK Level
	

	Test Type
	Test

	accept/fail crit.
	system continues to operate at BER <1:1012 after Fluorinert immersion

	Work Around
	n/a

	Final Result
	CISCO SFPs were found incapable of working in Florinert, leading to a major design change involving OE converters in a buldheaded “dry node” chamber. Otherwise routers functioned withing their temperature specs while submerged in Florinerts


The ability of CISCO routers to operate while submerged in Florinert cooling liquid will be tested.

H03 ENCLOSURE THERMAL TEST

	Measured Parameters
	Temperature characteristics within actual node enclosure

	Expectations
	Temperature will not rise past critical values

	Equipment
	Assembled Node Enclosure

Cold Room, Tank or Ocean at 4C

BER and  LanForge Equipment

	Requirements Addressed
	Temperature measured by indigenous thermocouple at system critical ICs does not exceed 35 deg C.

	RISK Level
	med

	Test Type
	Validation

	accept/fail crit.
	Temperature remains below 40 deg C

	Work Around
	1) head sink EDFAs  2) heat pipes 3) Fluorinert selected parts

	Final Result
	At 80 watts the node temperature was estimated at 25C. This compared almost identically with the final real test of the MARS node.


A simulation of the MARS node, using the MVCO node enclosure is to be performed. Light bulb loads will be used to simulate the internal equipment. 

OPTICAL TESTING

O01 BUDGET

	Measured Parameters
	Insure optical signal is within spec at all connection points when operating using VOAs to simulate cable

	Expectations
	Loss of .19 dB / km

	Equipment
	All NE, EDFA and OBC equipment. Optical light source and meter. VOAs

	Requirements Addressed
	Optical Budget for all receivers is met

	RISK Level
	

	Test Type
	Validation

	accept/fail crit.
	Optical output at recievers is within 2dBm of specs given on vendor data sheets

	Work Around
	Different EDFA

	Final Result
	The optical budgets for the MARS system passed with a margin of over 10dB


Prior to testing on the actual cable a preliminary test of the MARS system needs to be conducted to adjust all optical levels and insure that the components can funcction with the SPF and EDFA devices chosen.
O02 EDFA

	Measured Parameters
	Insure that EDFA functions and has flat frequency response

	Expectations
	Flat response

	Equipment
	EDFA, Variable ( laser at 1500, power meter

	Requirements Addressed
	EDFA compliance

	Test Type
	Validation

	accept/fail crit.
	EDFA is within 0.5 dB of mean for all 3 wavelengths

	Work Around
	Different EDFA

	Final Result
	EDFAs had a flat response over the complete C band.


This test was implemented to gain familiarity with the EDFA operation software and to measure the gain as a function of C band wavelength. 
O03 SUBMARINE CABLE-DATA

	Measured Parameters
	Ability to propagate optical signal over 70km cable at proper dBm

	Expectations
	Loss of .19 dB / km

	Equipment
	All NE, EDFA and OBC equipment. Optical light source and meter. GbE test-set

	Requirements Addressed
	BER rate of better than 1012 thru complete optical system

	RISK Level
	Med

	Test Type
	Validation

	accept/fail crit.
	BER should be better than 1:1012 running on cable at ship

	Work Around
	replace cable

	Final Result
	All BER tests passed. 


This is a test of the MARS system on the actual cable stored on the Il De Re. We will adjust all optical levels and insure that the components can funcction with the SPF and EDFA devices chosen.

O04 DCS BER

	Measured Parameters
	BER Checkout of all DCS components in lab

	Expectations
	BER less the 1 in 1012.

	Equipment
	All NE, EDFA and OBC equipment. Optical light source and meter. GbE test-set

	Requirements Addressed
	BER rate compliant with gigabit ethernet standard

	RISK Level
	Med

	Test Type
	Validation

	accept/fail crit.
	BER should be better than 1:1012 

	Work Around
	tune/replace devices

	Final Result
	All BER tests passed


The BER capability of the equipment selected for MARS is subject to problems due to interactions with the optics. This test is to insure that the equipment is intercompatable.
O05 TRANSPONDER

	Measured Parameters
	Operational range of transponders with SFPs

	Expectations
	10dB operational Range with better than -19dBm sensitivity

	Equipment
	NE Assemblies. BER testers. SPFs Attenuators

	Requirements Addressed
	BER rate of better than 1012  with properly attenuated transponders on NE assembly

	RISK Level
	Low

	Test Type
	Validation

	accept/fail crit.
	BER should be better than 1:1012 

	Work Around
	replace transponder. Optically Isolate or attenuate

	Final Result
	BER tests passed after adding 5dB attenuation at MRTR inputs on Shore


This test was added as a result of return loss issues which created BER errors. The BER reate of each transponder will be tested after correcting for return loss (see below)
O07 OPTICAL RETURN LOSS

	Measured Parameters
	Return Loss of NE MRTRs

	Expectations
	R.L. better than -30dBm

	Equipment
	EXFO Return Loss Meter

	Requirements Addressed
	MRTRs within acceptable range

	RISK Level
	Low

	Test Type
	Validation

	accept/fail crit.
	R.L. < -30dBm

	Work Around
	replace transponder. Optically Isolate or attenuate

	Final Result
	Return loss less than -30dBm


OBC TESTING

OB01 XBAR SWITCH

	Measured Parameters
	Xbar functionality

	Expectations
	pass

	Equipment
	Shore Station & SAIL Software   

Node Controll w SPI Software

mockup-science-instrument

1 Sail Device

	Requirements Addressed
	Ability to select Science Instrument from A, B and SPI ports

	RISK Level
	

	Test Type
	Design Functionality

	accept/fail crit.
	Ports should be selectable without cross interference between control busses

	Work Around
	redesign xbar swtich

	Final Result
	Passed during MBARI validation testing


OB02 STEERING SWITCH

	Measured Parameters
	Steering Test Port

	Expectations
	pass

	Equipment
	New Steering Board

2 Xterms

	Requirements Addressed
	Ability to connect PC via RS232/DB9 on Steering board

	RISK Level
	

	Test Type
	Design Functionality

	accept/fail crit.
	Steering Board operates without fribulation, overruns

	Work Around
	n/a

	Final Result
	Passed. Fribulation in D flip-flops was detected at very low propagation latcency values. This is not and issue for realistic propagation distances.


As a prototype for NEPTUNE a steering board is added to the MARS OBC and timing paths. This board prevents re-transmission of a received signal more than once. It’s functionality in a real network was tested here.
O03 OBC TIMING

	Measured Parameters
	Measure jitter of OBC timing signal over laser transcievers and 70km of SM fibre

	Expectations
	pass

	Equipment
	Complete OBC optical xmit/recv

Function Generator. Oscilloscope with x,y driver

	Requirements Addressed
	OBC function on  longSM cable

	RISK Level
	Med

	Test Type
	Validation

	accept/fail crit.
	Jitter should be less than 1 microsecond

	Work Around
	obc redesign

	Final Result
	Timing jitter of less than 3 (S was determined at the AEL lab. Further testing is pending at MBAR as of 11/2005


OB04 OBC-CTRL

	Measured Parameters
	Operation of SAIL over OBC and ability to access devices on selection port matrix with acceptable BER rate

	Expectations
	All matrix ports accessable error free at 9600b

	Equipment
	Simulated shore station

Simulated science instrument capable of sending data frames and plotting power values

	Requirements Addressed
	Ability to configure and control critical device without use of DCS channel

	RISK Level
	

	Test Type
	Validation

	accept/fail crit.
	BER Rate Met on all ports. No SAIL command errors encountered

	Work Around
	Recode SAIL processors. Tune Laser Transcievers

	Final Result
	This function was fully excercised during the MBARI validation testing.


OB05 OBC-TEMP

	Measured Parameters
	Operational Range of OBC Assembly at various temperatures

	Expectations
	OBC Should operate at 0C through 40C

	Equipment
	OBC assembly-laser tranceivers

oven, cooling chamber

	Requirements Addressed
	OBC reliability at typical ocean enclosure temperatures 

	RISK Level
	High

	Test Type
	Validation

	accept/fail crit.
	OBC Functions form 0 thruough 40C

	Work Around
	1) heat sink 2) move to FC77 parition

	Final Result
	All 9600b BER tests passed at 0 to 35C and 22 dBm attenuation


The OBC Optical transceivers use standard 1550nm P-I-N diodes and laser diodes from Pennington-Hopewell. The laser diode transmitters are finely tuned to overcome capacitance issues in the modulation circuits and to insure constant power operation. The PIN diode receivers rely on a carefully tuned dynamic range circuit which permits operation over a range of 0 to -40dBm. It is important to insure that the tranceivers can operate over a design range of 0 - 35 degrees 

OB06 SUBMARINE CABLE-OBC

	Measured Parameters
	Ability to propagate OBC optical signal over 70km cable at proper dBm

	Expectations
	pass

	Equipment
	Complete OBC optical xmit/recv

Serial data generatros for 9600b

	Requirements Addressed
	OBC function on submarine cable

	RISK Level
	Med

	Test Type
	Validation

	accept/fail crit.
	ASCII Data should propagate error free for 1 hour

Timing signal intelligible (no errors in 1 hour )with slope less than 0.1 (s

	Work Around
	obc redesign

	Final Result
	Test defered due to unavailable submarine cable.



Prior to laying the MARS shielded cable the ability to port OBC data at the proper Bit Error Rate is to be tested. This will represent the first complete end-to-end test of the MARS OBC communications system.  This test will insure that the optical and electrical media are capable of conducting serial data frames with an error rate of less than 1 error in 107.. 


The timing jitter of the OBC timing system will also be tested. We will insure that the jitter is less than 1 microsecond.
 ELECTRICAL POWER TESTING

P01 POWER

	Measured Parameters
	Power Consumption

	Expectations
	Total DCS power of NE equipment, CISCO routers and EDFA should be under 300 watts

	Equipment
	Ammeters, power supply, custom power taps

	Requirements Addressed
	Ability of equipment to function within PS requirements spec of 500 watts

	RISK Level
	

	Test Type
	Validation: of vendor power specs

	accept/fail crit.
	Power consumption of NE equipment, CISCO routers and EDFA should be under 300 watts

	Work Around
	n/a

	Final Result
	This test was performed at MBARI. The final power consumption of the dry side is 76.7 watts. The routers on the wet side demonstrarted a power reading of 115.4 watts using PMACs software. This latter result is questionable since laboratory readings on the routers indicated about 176 watts.


This test will produce the final power consumption of the DCS equipment after startup.

SCIENCE PORT TESTING

S01 Y

	Measured Parameters
	BER of 1G science equipment under full load attached to router pair via Y cables.  

Failover rate of science equipment from one router to the other

Failover capability of port during short

	Expectations
	0 BER added due to Y cable

Failover rate of (n ms) when manually switching over ports

	Equipment
	Custom Y cable using inductive match. Lanforge

	Requirements Addressed
	Ability of science ports to react to a router failure or router port failure

	RISK Level
	

	Test Type
	Test

	accept/fail crit.
	BER within ethernet spec at N meters

	Work Around
	redesign Y

	Final Result
	incomplete as of 11/2005. Noise on the system coupled with delayed assembly of the science cables has postponed this test


The ability to port 1G ethernet and timing signals on the science cables including the Y feature will be tested. This will be done while various science loads are excercised to create noise on the system.

TIMING TESTING

T01 PULSE

	Measured Parameters
	Propagation delay of timing signal through 100m science cable. Signal spread in cable.

	Expectations
	Signal will be reconstructabl. Time offset will be reproducible.

	Equipment
	Oscilloscope, 100m science cable

	Requirements Addressed
	Propagation of timing signal within (n ms) from shore to sea as measured at OBC optical/electronics junction 

	RISK Level
	

	Test Type
	Validation

	accept/fail crit.
	Timing signal intelligible (no errors in 1 hour )with slope less than 0.1 (s

	Work Around
	redesign timing distribution mux modules

	Final Result
	pending as of 11/2005


T02 TIME

	Measured Parameters
	Propagation delay of timing signal through complete system including optical cable and science connectors

	Expectations
	Signal will meet requirements

	Equipment
	Simulated shore station Oscilloscope Submarine Cable

	Requirements Addressed
	Propagation of timing signal within (n ms) from shore to sea as measured at OBC optical/electronics junction 

	RISK Level
	

	Test Type
	Validation

	accept/fail crit.
	Timing signal intelligible (no errors in 1 hour )with slope less than 0.1 (s

	Work Around
	redesign timing propagation modules

	Final Result
	pending as of 11/2005


T03 NTP

	Measured Parameters
	Tests NTP timing distribution with shore station connected to the  science  node over  the fibers

	Expectations
	Timing within n millisecond accuracy

	Equipment
	Shore NTP server. Sea NTP server. OBC setup

	Requirements Addressed
	Same as partial tests

	RISK Level
	

	Test Type
	Validation

	accept/fail crit.
	NTP shore and sea clocks remain synchronized indefinitely

	Work Around
	investigate end-end timing architecture

	Final Result
	pending as of 11/2005


 FINAL ACCEPTANCE TESTS TO BE PERFORMED AT MBARI

V00 VALIDATION

	Measured Parameters
	Overview of Validation Testing

	Expectations
	n/a

	Equipment
	n/a

	Requirements Addressed
	n/a

	RISK Level
	n/a

	Test Type
	acceptance

	accept/fail crit.
	n/a

	Work Around
	n/a

	Final Result
	n/a


V01 DCS OPTICAL

	Measured Parameters
	Optical Power Character of System

	Expectations
	All power levels withing vendor space and specs or test O-05

	Equipment
	complete MARS system

	Requirements Addressed
	reliability

	RISK Level
	low

	Test Type
	acceptance

	accept/fail crit.
	optical path withing acceptable attenuation range

	Work Around
	diagnose and repair

	Final Result
	


This test will characterize the optical outputs of all devices in both the subsea node and the shore station. These values will:

· Insure that the levels are within the proper ranges for the devices

· Provide data for diagnosis at a later date.

All data should be recorded in the data section of this document and stored for future use.
V02 DCS OPEN

	Measured Parameters
	DCS Check with Node Opened

	Expectations
	pass

	Equipment
	complete MARS system (including submarine cable)

	Requirements Addressed
	Acceptable BER, thruput and latency

	RISK Level
	low

	Test Type
	acceptance

	accept/fail crit.
	all MARS DCS requirement spec met

	Work Around
	diagnose and repair

	Final Result
	


This is probably the most important and involved validation test. It includes the following:
Powerup Sequence

Testing ability to power up the system via OBC without sequence problems.
SFP BER Test

Testing the shore SFP's freeestanding to insure that they are error free

Optical BER Test

Testing that the fiber optic channels are running error free

Electrical  BER Test

Testing  that the electrical converted and fiber channels are running error free through the bulkhead
Fuke Test

Fluke test of the CAT5 cables through the bulkhead.
Routed  BER Test

Testing that the router, electrical converted and fiber optic channels are running error free

Current Test

Recording the current consumption of the sub sea node devices

Temperature Test

Recording the temperature of the sub sea node devices when running in air
Fuke Test Y

Fluke test of the Y cables from the science ports.
V03 DCS CLOSED

	Measured Parameters
	DCS Check with Node Closed

	Expectations
	pass

	Equipment
	complete MARS system (including submarine cable)

	Requirements Addressed
	Acceptable BER, thruput and latency

	RISK Level
	low

	Test Type
	acceptance

	accept/fail crit.
	all MARS DCS requirement spec met

	Work Around
	diagnose and repair

	Final Result
	



After sealing the node BER tests and optical power tests should be performed before deployment.  


This test is comprised of  a physical layer and link layer (ISO-0,1) BER test to insure that the combined optical and electrical channels are capable of conducting gigabit Ethernet frames with an error rate of less than 1 error in 1012.
V04 OBC OPTICAL

	Measured Parameters
	Check OBC Optical Levels

	Expectations
	pass

	Equipment
	complete MARS system (including submarine cable)

	Requirements Addressed
	c

	RISK Level
	low

	Test Type
	acceptance

	accept/fail crit.
	Levels within OBC spec

	Work Around
	diagnose and repair

	Final Result
	


This test is a final check on the output of the OBC optical transceivers. Their output power is verified.

V05 OBC OPEN

	Measured Parameters
	verify ability of system to carry data at proper BER Rate

	Expectations
	pass

	Equipment
	complete MARS system (including submarine cable)

	Requirements Addressed
	BER for OBC

	RISK Level
	low

	Test Type
	acceptance

	accept/fail crit.
	BER within 1 in 107 spec

	Work Around
	diagnose and repair

	Final Result
	completed with no BER errors.


This test  is performed after V04 OBC Optical is completed. This test will introduce bit patterns into the OBC electrical devices while checking power and accuracy.

V06 TIME OPEN

	Measured Parameters
	timing jitter

	Expectations
	pass

	Equipment
	complete MARS system 

	Requirements Addressed
	jitter

	RISK Level
	low

	Test Type
	acceptance

	accept/fail crit.
	jitter < 1 microsec

	Work Around
	diagnose and repair

	Final Result
	pending as of 11/2005. This test was suspended due to noise.


The ability to port a timing signal with a jitter of less than 1 microsecond over the OBC must be proven
V07 TIME CLOSED

	Measured Parameters
	verify ability of system to carry data

	Expectations
	pass

	Equipment
	complete MARS system 

	Requirements Addressed
	jitter

	RISK Level
	low

	Test Type
	acceptance

	accept/fail crit.
	jitter < 1 microsec

	Work Around
	diagnose and repair

	Final Result
	pending


This test is a final check of the timing signal output. The timing pulse should be synchronized with the shore station pulse and checked for jitter at this time.

V08 REMOTE DCS

	Measured Parameters
	verify readiness of system to accept science equipment, port data and provide timing

	Expectations
	pass

	Equipment
	complete MARS system deployes

	Requirements Addressed
	data throughput, latency, failover

	RISK Level
	low

	Test Type
	acceptance

	accept/fail crit.
	latency, failover and throughput within spec

	Work Around
	diagnose and repair – redeploy

	Final Result
	pending deployment


This test is to be performed after node deployment

This test will be divided into  parts:
Optical Output Power Test

Testing the optical power emanating  from the shore and sub sea systems.

Optical Passthrough Test

Testing the optical power emanating  from the shore and sub sea systems.

Routed  Data Test

Testing that the router, electrical converted and fiber optic channels are running error free

V09 REMOTE OBC

	Measured Parameters
	verify readiness of system to operate

	Expectations
	pass

	Equipment
	complete MARS system deployed

	Requirements Addressed
	operational capability of MARS system

	RISK Level
	low

	Test Type
	acceptance

	accept/fail crit.
	all operational functions working properly

	Work Around
	diagnose and repair-redeploy

	Final Result
	pending deployment


This test is to be performed after node deployment.  This test will be divided into  parts:

OBC Optical Power Test

Testing that the optical power of the OBC system

OBC Data Channel Test

Testing that the functionality of the OBC backdoor features
V10 THERMAL
	Measured Parameters
	verify the thermal dissipation of the assembled MARS node on the dry side

	Expectations
	pass

	Equipment
	complete MARS node assembled into case

	Requirements Addressed
	The hardware and software shall be maintainable for a period of at least 25 years.

	RISK Level
	low

	Test Type
	acceptance

	accept/fail crit.
	adjusted in water temperature of less than 30 degrees

	Final Result
	peak temperature out of water was 38 deg with a room temperature of 25 deg.


V11 Y CABLE
	Measured Parameters
	verify readiness of system to operate

	Expectations
	pass

	Equipment
	MARS node with Y cables and science cables installed 

	Requirements Addressed
	Ability to port 100Mbs ethernet and 1pps timing signal to science devices, within the BER and jitter specs of 1012 and 2(s.

	RISK Level
	low

	Test Type
	acceptance

	accept/fail crit.
	all operational functions working properly

	Work Around
	diagnose and repair-redeploy

	Final Result
	pending as of 11/2005


