METAMAKO
MetaWatch tested with STAC-TS

STAC-TS.NTE2: Ultra-high frequency reference capture
and
STAC-TS.PSET: Port-sync error (same device)

Dr Dave Showdon, Matthew Knight
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Meta\Watch

Metamako's network monitoring solution
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MetaWatch
Combine traditional network monitoring into one powerful device:
- lapping
Aggregation

Deep Buffering
Nanosecond Timestamping =
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30 passive optical taps

an aggregation and timestamping switch

media converters, patch panels, and all other Layer 1 switch use cases
Wiring mess



Advanced Deep Buffering

16777216 kB

16384 MB 106 —p( )
16 GB

Flow Control =
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MetaWatch

Advanced Deep Buffering
Data is buffered in up to 32GB

Aggregate 300G ingress to 20G egress

'Lossless Ethernet’- using industry-standard |IEEE flow control

What this means: DON't Drop Packets

absorb microbursts and over-subscription;
monitor more connections with the same device;
analytics consumes packets as fast as it'is capable;
aggregate multiple devices further.
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STAC-TS Network Error Tests

Step 1: How accurate are the ports relative to each other?
STAC-TS.PSET

Step 2: How accurate is one port relative to a time source”
STAC-TS.NTE?

Step 3: Combine to determine accuracy of all ports.



STAC-T5.PSET?

Port Synchronisation Error (Same Device)

0.001 £ 0.003

0.001 £ 0.002

*Preliminary results, subject to confirmation



STAC-TS.NTEZ

Network Time Error
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STAC-TS.NTEZ2
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STAC-TS.NTEZ2

How we measured

. A stream of 1 PPS pulses from the Rubidium Frequency Standard was split and
sent to both the DUT and the Oscilloscope

. The Oscilloscope was used to measure and characterize the skew and jitter
between the two pulses

- A stream of TOGbE frames from the Packet Source was split using an optical
splitter before being send to the DUT and a breakout board converting the
electrical signals from the SFP+ cage to a pair of 1 m 50Q) Coax cables
- A second breakout board and pair of Coax cables was used to measure and

characterize any skew from the optical splitter, the fibre cables and the
transceivers

- Immediately following each run, the oscilloscope was configured to measure
the 1,000 PPS period jitter and the relative position in time between the 1,000
PPS and 1 PPS channels
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STAC-TS.NTEZ2

Key Elements of Interest
- Time Standard: Free running rubidium standard

- Oscilloscope sampling accuracy:
- Sampling frequency: 80 GS/s
. Resolution: 12.5 ps

- Measurement accuracy (10G to PPS): 50 ps
. 1 psis the latency of 0.24 mm of coax
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STAC-TS.NT

't was not all smooth sailing. ..

Set app:CreateObject(”LeCroy.XStreamdso.l”) 'connect to scope application

Set fso = CreateObject( Scripting FileSystemObject")

Set MyFile = fso.OpenTextFile("D:\HardCopy\seq block decode table.csv", 8, True

-~ The oscilloscope’s 64b/66b Decode table in Sequence
rows = app.SerialDeco ecod Out.Result.R

columns = app.SerialDecode.Decodel.Out.Result.Columns

columns:

- Mode only exports with nanosecond precision

outstring = outstring & app.SerialDecode ellvalue
next
MyFile.WriteL tstrlng

- The alternative was to manually extract the table from

"for i = 1 to 200
index = app.SerialDecode.Decodel.Out.Result.CellValue(i,0)
timeus = ]ound app.SerlalDecode Deco el.Out.Result. CellValue(l 2) * 1000000,

£ scilloscope memory via VBScript at picosecond
~resolution.

typefield = typefleldarray 0,0)
blockpayloadarray = app.SerialDecode.Decodel.Out.Result. CellValue i, 11)
if IsArray(blockpayloadarray) then

. Alarger than standard oscﬂloscope acquisition buffer is

end if
if StrComp(blocktype, "Data Block") = 0 then
if not IsNumerlc‘blockpayloa arra then
ripgp =~ se (hex (typ pr
requiredto capture s'of segments over multiple
outstring = index & "," & timeus & "," & blOcktype & "," & lcase(hex( typefleld & "," & primitive & (hex(blockpayloadarray(0,0) &

MyFile.WriteLine outstring'

if 15Numer1c bloc payloadarray(0,0)) then
f UBound (blockpayloadarray,2)

fE; ( ( str)ng = ",,,,,0x" & lcase(hex(blockpayloadarray(0,3j))) & ","

MyFile.WriteLine outstring

next
end if
end if
else
if IsNull(typefield) then
if StrComp(typefieldarray, "No data") = 0 then
outstring = index & "," & timeus & ",," & typefieldarray & ",,,"

MyFile.WriteLine outstring
else

"o [TT] non noon

outstring = index & "," & timeus & "," & blocktype & "," & primitive & "," & blockpayloadarray(0,0)
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STAC-TS.NTEZ2
500
Results from one of the STAC-
audited runs re-analyzed in ps
- 19,152 samples over 3,000 375
Segments >
- Min:-2.334 ns % 250
- Mean: -0.257 ns h
- Max;: 1.829 ns 195
- Range: 4.163 ns “ |||
- 78.5% of samples lie within +1 ns .l ||||... _____
-2350 -2000 -1650 -1300 -950 -600 -250 100 450 800 1150 1500 1850

. 99.7% of samples lie within £2 ns
Picoseconds

Picoseconds not audited or reported in STAC-TS.NTEZ
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STAC-TS.NTEZ2

Accuracy confidence?

. At least 1,000 samples of each measurement were taken
with picosecond resolution

- Combining the errors (max - min) into the calculation gave
us an overall measurement uncertainty of 50ps




Conclusions

What has been achieved?
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Conclusions

. The first official STAC-TS tests in conjunction with STAC;

MetaWatch was calibrated for skew:

- Can be compared with other devices using STAC-TS.PSE.2

MetaWatch was proven to be very accurate, to a regulatory standard.
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