CTA Functional Testing

Summary
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For testing, the system was set up as shown above.  The LV chassis was mated to the CTA, and fiber connectors were spliced to the loose fibers on the tail cable, which was then connected to the shoreside networking equipment.   From the Omnitron copper-to-fiber media converter on the LV chassis to the outputs from the Network electronics in the shoreside rack, the connection is “as deployed.”  On the shore side, the output from the NE is connected to another Omnitron copper-to-fiber media converter.  This network configuration is strictly OSI Layer 1 (Physical Layer) there are no routers/switches in the loop.  

As currently set up, only one set of fibers can be tested at a time.  Tests below were performed on the “98” channel on the east fibers (1558.98nm) and the “75” channel of the west fibers (1555.75).  The was driven solely by the ease of getting to the Omnitron converters in the LV chassis.
Lanforge Testing

The Lanforge is a traffic simulator and it not an ideal tool for testing error rates and searching for physical defects with networks.  However, over long periods of time, maximum throughput and dropped packet counts can be used as a functional test for a network link – an error-prone network will generate a large number of lost or corrupted packets, requiring additional retransmits (for TCP) or dropped packets (for UDP), and lowering overall bandwidth.


Using largely UDP packets, total throughput across ~1m of CAT5e cable was approximately 500mbit/sec in each direction, before packet drop rates effectively throttled the connection.  It’s unclear whether this limit is due to the physical nature of the connection, the network interfaces in the LanForge computer or even the capabilities of the LanForge hardware/software itself.

Over both East and West CTA/fiber connections throughput dropped to ~450 mbit/sec each direction.  This seems like a reasonable compromise given the great increase in overall network length, and the number of media conversions inline.

NetMiner BERT tester
The NetMiner unit is a raw physical layer tester.  It functions by sending byte patterns bi-directionally across a gigabit Ethernet link and comparing the sent and received data.   As such, it is not sending “network traffic” as per the Lanforge, but simply sending bytes on the wire and full speed and comparing the results.


The Lanforge unit uses standard SFP and GBIC converters.  Based on what we had on hand we used Cisco copper gigabit GBIC converters.  We had quite a bit of trouble getting to a reliable connection with the GBICs which we believe is related to auto-negotiation problems between the GBICs and the Omnitron converters.

Testing with both East and West fibers showed a consistent error, though with two different severities.  

The East fibers were tested for ~2 hours and showed 8058 “framing errors” on the short-side transceiver.  Anecdotally, at the time it seemed normal to get a small ( ~ 50/min ) number of errors in bursts of 10-20 at a time.
The West side fibers were then set up and for the first few minutes of testing showed roughly the same behavior (~50 framing errors/min).   Returning after 20 minutes showed the shore side error count had hit “overflow” = 1,000,000 errors.  There were 17 errors on the node side.  The counters were reset and the test restarted. Checking after another 35 minutes, the shore side was again in overflow and the node side showed 0 errors.
At this point, the framing error rate on the shore side was such that the tester hit overflow in ~20 seconds.  The Ethernet cables to the BERT were swapped node-to-shore to eliminate a problem with one of the BERT channels or one of the GBICs.  The results were consistent with no BERT/GBIC problems (i.e. error rate was at previous speed but on other side of BERT).
At this point we have the following questions:

· What is a framing error?

· What tests will help isolate the cause of the problem?

· Is this a real problem?

Out Of Band Channel testing


At this point, we’re still trying to put together an efficient and concise OBC test plan.
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