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Interim AWIPS MPLS OAT Report

1. Intro duction

An Operational AcceptanceTest (OAT) of a proposedAdvanced Weather Interactive Processing
System (AWIPS) Multi-Proto col Label Switching (MPLS) Wide Area Network (WAN) was
undertaken to evaluate the operational readinessof the system. Most network serviceswithin the
National Oceanicand Atmospheric Administration (NOAA) are slated for consolidation to a
single network, NOAAnet. The AWIPS MPLS WAN will be implemented asa componert of
NOAAnet. This interim report summarizesthe activities conductedto date and the
recommendationsof the Test Review Group (TR G) regarding the national migration of the
AWIPS communication network to NOAAnet.

A detailed discussionof the OAT strategy, objectives, and evaluation criteria is provided in the
OAT Plan, August 2006, as amended,which can be obtained at:

http://www.w eather.gos//ops2/ops24/do cumerts/awips_docs.htm.

The OAT Plan stipulates a 30-day evaluation of a pilot network comprisedof AWIPS sites
located in the NWS Central Region. The following sites were included in these eld tests:

Weather ForecastO ce (WFO) Aberdeen,SD (ABR);

WFO Grand Forks, ND (FGF);

Central Region Headquarters, Kansas City, MO (BCQ);

Missouri Basin River ForecastCernter (RFC), Pleasan Hill, MO (KRF);

North Central RFC, ChanhassenMN (MSR); and

AWIPS Network Control Facility, Silver Spring, MD (NCF).
The eld tests of the pilot network initially beganon Septenber 18, 2006. Howewer, the OAT was

suspendedon Septenber 25, due to instabilities in network communications discovered during
theseinitial tests; and the network was turned over to the systemsengineersfor troubleshooting.

A proposedworkaround was dewveloped and a Test ReadinessReview was held on January 4,
2007,to considerwhether the OAT should be resumed. The TRG determined that the proposed
workaround was acceptablefor national deployment and recommendedthat the OAT be resumed.
Field tests were restarted on January 8, 2007,and were concludedon February 9, 2007.

A meeting of the TRG was corvened on February 22, 2007,to review the OAT activities and to
considerthe proposednational migration of the AWIPS communications network to NOAAnet.
The members of the TRG were of a consensughat the proposednetwork had not met all
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operational criteria and, therefore, it should not be nationally deployed for AWIPS
communications at this time. The OAT was suspendeduntil the critical de ciencies identi ed
during the OAT are corrected and the remedial actions taken to correct the de ciencies can be
tested.

2. OAT Evaluation Criteria

The OAT ewaluation criteria, as stated in Section 1.5 of the OAT Plan, follow:

The AWIPS System Modi cation Notes (Mod Notes) for installation of network hardware
must provide accurate and complete instructions.

The Field Modi cation Kits (FMKs) must cortain all required cablesand assaiated
hardware for installation of NOAAnet equipmert.

Test Trouble Reports (TTRs) assignedimpact 1 or 2 must be closed,and any workarounds
must be fully documerted.

All measuresof network communications performancefor the MPLS WAN must equal or
exceedthose obtained for the existing frame relay (FR) WAN, and the measurednetwork
communications performancemust be consistert with the Sprint ServiceLevel Agreemen
(SLA).

2.1 Mo d Notes

The Mod Notes did not meet the evaluation criteria|F AILED.

2.1.1 Discussion

The Mod Notes required for installation of the NOAAnet equipmert were evaluated at ABR,
FGF, BCQ, KRF, and MSR. Site visits were conductedat MSR and FGF to witnessthe
hardware installation. The Mod Notes were revised and subsequetly releasedfor the
installations at KRF, FGF, and BCQ. The installations at KRF, FGF, and BCQ did not identify
further revisions and the Mod Notes were presumedcorrect.

The hardware currently proposedfor deployment to the AWIPS sites, howewer, has beenchanged
sincethe Mod Notes were evaluated. These changesa ect the equipmert installations at all
AWIPS sites. The Mod Notes needto be revised and tested at not lessthan one WFO site, one
RFC site, and one National Center for Environmental Predication (NCEP) site prior to migration
of the AWIPS communications network to NOAAnet.
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2.2 Field Mo dication Kits

The FMKs did not meet the ewvaluation criteria|F AILED.

2.2.1 Discussion

The FMKs required for installation of the NOAAnet equipmert were evaluated at ABR, FGF,
BCQ, KRF, and MSR. Site visits were conducted at MSR and FGF to witnessthe hardware
installation.

The hardware currently proposedfor deployment to the AWIPS sites has beenchangedsincethe
FMKs were evaluated. Thesechangesa ect the equipmert installations at all AWIPS sites. The
FMKs needto be revised and tested at not lessthan one WFO site, one RFC site, and one
NCEP site prior to migration of the AWIPS communications network to NOAAnet.

The issueof proper cable labels was raised during eld tests of the FMKs and has not been
resolved. The FMKs are being prepared under cortract with Raytheon Tednical Services(RTS).
The completion of this task, including the cable labels, is awaiting receipt of a nal equipmert
inventory from the Telecomnunications Infrastructure Branch (ClO14), O ce of the Chief
Information O cer (OCIO).

2.3 Test Trouble Rep orts

The TTRs met the evaluation criteria|P ASSED.

2.3.1 Discussion

There wereno open TTRs at the conclusionof the eld tests.

2.4 Network Performance

Network performancedid not met the evaluation criteria|F AILED.

2.4.1 Discussion

Network performanceconsideredtwo areas: 1) product throughput; and 2) support services.The
evaluation criteria for product throughput were met; however, support servicesdid not meet the
evaluation criteria, thus network performancefailed to meet the evaluation criteria overall.
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Pro duct Throughput: Product throughput was evaluated by measuremen of two
parameters: 1) product latency; and 2) product succesgate. Data obtained during the OAT
were comparedwith baselineperformancedata obtained in July/August 2006 and data obtained
at two cortrol sites, WFO Pittsburgh, PA (PBZ) and WFO Little Rock, AR (LZK), concurrert
with the OAT. An analysisof the product throughput data is discussedin Attachment A.

No signi cant di erence was measuredbetweenthe product succesgates for the baseline
evaluation and OAT. A reduction in product latency from the baselinedata was noted for
network trac from the WFO sitesto the NCF for both the OAT sites and control sites. A
reduction in product latency was also noted during the OAT for network trac from the NCF to
the OAT sites; however, there was no corresponding reduction in product latency for network
trac from the NCF to the cortrol sites. Theseresults demonstrate the product throughput of
the MPLS WAN is on par with the existing FR WAN and there is no reduction in the product
throughput using NOAAnet.

It is not clear the apparert improvemert in product latency can be solely attributed to the MPLS
WAN. Two factors may have cortributed to improved performance: 1) The weather was
exceptionally mild and the volume of network trac waslow during the OAT; and 2) the OAT
sites have undergonesigni cant changessincethe baselinedata were obtained. Speci cally,
additional data serwers (DX) wereinstalled at all sites and the AWIPS application software was
upgradedto OB7.1 at ABR, FGF, MSR, LZK, and KRF and to OB7.2 at PBZ and BCQ. Most
of the product latency is due to the messagehandling rather than network bandwidth limitations;
and, it thus seemdikely, the changesin the systemhardware and application software might have
cortributed to improved performance. It should also be noted the apparert improvemernts in
product latency noted in Attachment A are of the order of the expected uncertainty in the
AWIPS clock. A more thorough treatment of the data would require careful examination of the
uncertainty of the AWIPS clock, which is beyond the scope of the OAT.

Supp ort Services: There was an extended network outage on February 5 during scheduled
maintenance of the Cisco 7606 customer edgerouter located in the primary AWIPS NCF. The
time-line for the outageis provided in Attachment B. The time required to complete the
maintenance action was estimated to be 10to 15 min. Network serviceswere, however,
interrupted for approximately 2 1/2 hrs. Network serviceswere degradedduring the outage to
the extent that NCF sta placed MSR and KRF on the FR WAN. ABR and FGF remained on
ADTRAN badkup systemthroughout the outage. It may be further noted the sdheduled
maintenance was not completed during the outage and the router was returned to its initial

con guration.

The root causeof the extended outage appearsto have beenhuman error: The Sprint operator
completing the maintenance action did not follow standard Sprint operating proceduresand may
not have beenfully familiar with the Cisco 7606 router. While human error cannot be eliminated,
safeguardsmust be built into the systemto reducethe risk of catastrophic systemfailure due to
sudh errors. The MPLS network must be hardenedby the addition of redundart circuits at
critical AWIPS sites, the OCIO must establishrigorous operating procedures,and diligent
oversight of cortract and NWS personnelmust be demonstrated prior to the use of NOAAnet for
AWIPS communications.
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Had such an outage occurred after national deployment of the AWIPS MPLS WAN, the ertire
AWIPS WAN commnunications network would have beendown for 2 1/2 hrs. National
deployment of the AWIPS MPLS WAN at this time represerts a signi cant risk of a loss of
servicesto a critical NWS operational system.

3. The Recommendations of the TR G

The TRG met on February 22 to review the OAT activities and to considerwhether the AWIPS
comnunications network should migrate to NOAAnet. The recommendationsof the TRG
included the following:

Suspend the OAT;
Consider new AWIPS requiremerts;
Develop test facilities for AWIPS communications; and

Perform a critical evaluation of ADTRAN.

3.1 OAT Suspension

The members of the TRG were of a consensughe systemhad not beendemonstratedto be
operational and, therefore, it should not be nationally deployed for AWIPS communications at
this time. The TRG suspendedthe OAT until such time that the critical de cienciesidenti ed
during the OAT are corrected and the remedial actions taken to correct thesede ciencies can be
tested.

The critical de cienciesidenti ed include the following:

The lossand/or degradationsof servicesto AWIPS sites during planned maintenance
outagesof the rew alls and edgerouters;

The apparert lack of standard operating procedures(SOP) to ensurethat the high port
availability requiremerts of AWIPS sitesis satis ed during planned maintenance outages
and/or the lack of adequateoversight to ensurethat SOP are strictly followed; and

The needto reviseand eld test the Mod Notes and FMKs at WFO, RFC, and NCEP sites.

3.2 New AWIPS Requiremen ts

The TRG recommendedthe following be consideredas new AWIPS requiremerts:
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AWIPS requiresthat during routine maintenance activities on the MPLS edgerouters, there
shall be no operational downtime and no degradation to operational WAN performance, at
the a ected sites(s).

The primary NCF and the backup NCF must be supported by redundant routers and
circuits. The routers and circuits are to be con gured to enableload sharing during normal
operations, automatic fail-over during unsdcheduled outages,automatic fail-back during
recovery from unscheduled outages,and administrativ e routing of network tra c through
onerouter and circuit during planned maintenance outages.

3.2.1 Discussion

A Juniper SSG550router/ rew all wasinitially proposedto replacethe Larscom MUX at WFO,
RFC, and NCEP sites. The rational for proposingthis con guration, rather than redundant
routers, was the Larscom MUX was a single point of failure and it was being replacedby a single
point of failure. Howewer, the Larscom MUX is maintenance-freewhile the Juniper router
requires periodic upgrades. The proposednetwork did not adequately considerthe impact of
maintenance outageson serviceavailabilit y.

Cl0O14 held a technical interchange meeting (TIM) on Thursday, March 8, to discussremediation
of the problems discovered during the OAT. A more robust network was proposedat the TIM to
addresstheseissues.The CIO14 proposalincluded redundant routers and circuits at the primary
NCF and the badkup NCF and redundant routers at all RFC sites.

3.3 AWIPS Comm unications Test Facilities

The TRG recommendedthe developmert of dedicated test facilities for AWIPS communications.

3.3.1 Discussion

There is a clear needto dewelop adequatetest facilities to support the further developmern of
AWIPS communications. The AWIPS MPLS WAN project has beenhampered by the lack of
test facilities. The extended period required for troubleshooting was due, in part, to critical
weather days, holiday moratoriums, and the di culties of coordinating tests betweenwidely
separatedsites. The strategy of eld testing an unproven network during the OAT was only
undertaken becausethere are no adequatetest facilities for AWIPS communications. The initial
eld tests were suspendeddue to an incompatibilit y betweenthe messagehandling system (MHS)
application and the rew all. This incompatibilit y would have beenmore properly identi ed
during testbed evaluations of the proposednetwork. The lack of adequatetest facilities imposed
increasedrisk to NWS operations.
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3.4 ADTRAN Evaluation

The TRG recommendeda critical evaluation of the use of ADTRAN as a badkup systemfor
AWIPS communications.

3.4.1 Discussion

The volume of network tra c hasincreaseddramatically since ADTRAN wasimplemened asa
badckup systemfor the FR WAN. That the NCF wasrequired to place MSR and KRF on the FR
WAN to recover the required system performanceduring the outageis of concern,and suggests
that ADTRAN is bandwidth limited and will not fully support AWIPS communications at sites
with high volumesof network trac. The ADTRAN badkup systemshould be carefully examined
to ensurethat AWIPS communications requiremerts are fully supported.

Cl014 has proposedthe ADTRAN badkup system for useduring maintenance of the Juniper
routers at the WFO sites. The existing ADTRAN circuits at WFO siteswith more than two
radars will be augmerted by the addition of ADTRAN circuits to handle the higher trac volume
at thosessites. The currently proposedredundant routers at RFC sites should reducethe risk that
a RFC site would be solely dependert on the ADTRAN badup systemto an acceptablelevel.

4. Follow-on OAT Activities

The following actions must be taken prior to national deployment of the AWIPS MPLS WAN:

1. Develop and fully document SOP for planned maintenance outagesand unplanned outages
at AWIPS sites. The proposedAWIPS SOP are to be submitted to the AWIPS
Con guration Control Board (ACCB) for approval. (ACTION-CIO14)

N

. Redesignthe proposedMPLS network to meet the new AWIPS requiremerts, including the
implementation of a redundarnt routers and circuits at the primary NCF and the badkup
NCF. (ACTION-CIO14)

w

. Complete a Critical Design Review (CDR) of the AWIPS MPLS WAN, including the new
AWIPS requiremerts. (ACTION-CIO14)

4. Complete the FMKSs, including the cable labels. (ACTION-CIO14, RTS)

5. Field test the Mod Notes and FMKs at not lessthan one WFO, one RFC, and one NCEP
prior to national deployment of the AWIPS MPLS WAN. (ACTION-OPS24, CIO14)

6. Field test the proposedAWIPS SOP for fail-over due to an unplanned outage, fail-back
during the recovery from an unplanned outage, and a planned maintenance outage. These
tests are to be conducted at the AWIPS NCF, a WFO site, and a RFC site and may be
coordinated with the planned role-out of the AWIPS MPLS WAN. (ACTION-OPS24,
ClO14, NCF)

Version 3.4 April 9, 2007 7



A follow-on OAT Plan will be preparedto provide a detailed description of the required tests and
a sthedule for completion of the tests.

The OAT is intended to test the actual systemsproposedfor national deployment. The OAT
should, therefore, not be resumeduntil the AWIPS MPLS WAN has beensubjected to a CDR
and any critical issuesidenti ed by the CDR are resolwed.
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Attac hment A Analysis of Net work Throughput

A.1 Metho ds

The ewaluation of network throughput is basedon data obtained using the Product Availability
Monitoring System (PAMS). PAMS was usedduring the OAT to monitor end-to-end
communications betweenthe AWIPS eld sites ABR, FGF, BCQ, PBZ and LZK, and the
AWIPS NCF. The sites ABR, FGF, and BCQ were OAT sitesincluded in the pilot network and
the sites PBZ and LKZ were control sites. ABR, FGF, PBZ, and LZK are WFO sitesand BCQ
is the Central Region Headquarters. The sites were monitored for two 30-day periods: 1) baseline
performancedata were obtained in July/August 2006;and 2) the OAT was conductedin
January/F ebruary 2007.

PAMS monitors end-to-end network communications at the Internet Protocol (IP) layer: Each
product sert over the AWIPS network is loggedon both the sendingand receiving seners; and
the log entries are queried to provide diagnostic information regarding network communications.
Ead log entry contains a time stamp, product identi er, and World Meteorological Organization
(WMO) headerthat may be usedto uniquely identify the product. The time stamp is referenced
to the systemclock, which is syndironized acrossthe network and has a stated uncertainty goal
of 1 second.

PAMS relieson an o -line analysis of the product logs: The logs are \pushed" from the AWIPS
sitesonto a sener located at NWS Headquarters(WSH). The logs are then \pushed" or \pulled"
onto a local machine for analysis. These methods place very little burden on network
communications and are relatively noninvasive.

The gures-of-merit consideredfor the OAT are the product succesgate, R, and the average
product latency, t. The succesgate, expressedn percert, is given by the following equation,

R= 100
Ng

where ng is the number of products sert in a given time interval and n, is the number of the
products received. The product latency is given by the following equation,

ti=ti tsi;

wherets; is the time that product i wassert and t;; is the time the product wasreceivwed. The

time averagedlatency is given by X
— 1
t= — ti:

ne

A.2 Product Success Rate

The baselinesuccesgate data for network trac from the NCF to the eld sites and for network
trac from the eld sitesto the NCF are summarizedin TablesA-3 and A-4, respectively. The
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gures shown in the tables are the daily averagesuccesgates expressedn percert. Data are
preserted for a total of 30 days; however, PAMS data were not available betweenthe dates of
July 27 and August 3 and the baselinedates are not sequettial.

The succesgate data obtained during the OAT for network trac from NCF to the eld sites
and for network trac from the eld sitesto the NCF are summarizedin TablesA-5 and A-6,
respectively. It should be noted that the PAMS data were not available on January 11 for all
sitesand for January 11 through January 16 for BCQ.

The network utilization of BCQ is atypical of a WFO site. The network trac from NCF to
BCQ was essetially identical to the WFO sites; howewer, TablesA-4 and A-6 indicate that
network trac from BCQ to NCF wasintermittent during both the baselineevaluation and
OAT. Indeed, the total trac volume from BCQ to NCF was lessthan 1000 products per month
while the other sites averagedover 150,000products per month. The ratio of outgoingtrac to
incoming trac for WFO sites was approximately 2 to 1; and, sincethe bandwidth utilization is
the sum of incoming and outgoing tra c, theseobsenations suggestthat the bandwidth utilized
by BCQ was approximately 1/3 of the WFO sites. For thesereasons,the product succesgates
for trac from BCQ to NCF will not be consideredand the data obtained for trac from NCF
to BCQ will be treated separately

Univariant analysis of variance (ANO VA) of the data was performedto test for signi cant
di erences betweenthe data sets.

The ANOVA results for the baselineproduct succesgate data suggeststhese data are
represenativ e of a single distribution|there  was no signi cant di erence betweenthe success
rates for trac from NCF to the WFO sitesand for trac from the WFO sitesto NCF during
the baselineevaluation.

Likewise,the ANOVA results for the OAT product succesgate data suggeststhesedata are
represenativ e of a single distribution|there  was no signi cant di erence betweenthe success
rates for trac from NCF to the WFO sitesand for trac from the WFO sitesto NCF during
the OAT.

Finally, an ANOVA evaluation of the data was performed to test for di erences betweenthe
baselinedata and the OAT data. The results of this analysis suggestthat there is no signi cant
di erence betweenthe product succesgates obtained during the baselineevaluation and the
OAT.

Table A-1: AverageProduct SuccessRates.
R (%)
NCF to SitesBaseline | 99.87
Sitesto NCF Baseline | 100

NCF to Sites OAT 99.92
Sitesto NCF OAT 100
NCF to BCQ Baseline] 100
NCF to BCQ OAT 100
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Figure A-1: Product latency data for network trac from ABR to NCF obtained during the OAT.
The data shown for days 1 through 9 suggestthat the system clock at ABR was not properly
syndironized with the AWIPS referenceclock during the initial days of the OAT.
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The averageproduct succesgates for ead of the data setsare summarizedin Table A-1. The
product succesgate data show no signi cant changein performancebetweenthe baseline
evaluation and the OAT.

A.3 Product Latency

The baselineproduct latency data for network trac from the NCF to the eld sitesand for
network trac from the eld sitesto the NCF are summarizedin TablesA-7 and A-8,
respectively. The gures shown in the tables are the daily averageproduct latenciesexpressedn
seconds(s). Data are presened for a total of 30 days; however, PAMS data were not available
betweenthe dates of July 27 and August 3 and the baselinedates are not sequetial.

The product latency data obtained during the OAT for network trac from the NCF to the eld
sites and for network trac from the eld sitesto the NCF are summarizedin TablesA-9 and
A-10, respectively. It should be noted that PAMS data were not available for all siteson
January 11 and for BCQ from January 11to January 16.

The network trac from NCF to BCQ was essetially identical to the other sites. Howewer, as
discussedabove, network trac from BCQ to NCF was intermittent during both the baseline
evaluation and OAT. The volume of trac from BCQ to NCF wasnot su cien t to provide a

reliable estimate of daily product latency and the product latency data for trac from BCQ to
NCF will not be considered.

Graphical analysis of the product latency data suggeststhat the system clocks at PBZ, LZK, and
ABR were not properly syndironized with the AWIPS referenceclock throughout the OAT. An
NCF trouble ticket was openedfollowing the OAT to addressthis issue. Represerativ e data
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shawing this behavior are presened in Figure A-1. Thesedata indicate the systemclock at ABR
drifted on the order of 1 second/day over the rst 9 days of the OAT. Similar behavior was noted
in the product latency data obtained for PBZ and LZK.

The results of ANOVA of the product latency data obtained during the baselineevaluation and
the OAT suggestthat ead data set is distinct and should be consideredseparately

The averageproduct latenciesare summarizedin Table A-2. The gures shown in the table are
the averagedaily product latenciesexpressedn seconds(s). The averagedaily product latencies
are basedon periods of time when the daily product latency was relatively stable. The ABR to
NCF averageproduct latency for the OAT is basedon the data obtained after day 9, for example.
The time periods exhibiting unstable clock behavior are indicated in TablesA-9 and A-10. The
quantity  shawvn in Table A-2 is the time di erence betweenthe baselineaverageand the OAT
average. Valuesfor  are only displayed for caseswherethe probability that the data setsare
distinct is greater than 99 %.

Table A-2: AverageDaily Product Latency.
Baselingg OAT (s)
(s) (s)

OAT Sites
NCF to ABR 11.83 10.95 0.88
ABR to NCF | 11.14 9.63 1.51
NCF to FGF 12.80 12.27 0.53
FGF to NCF 11.31 8.98 2.38
NCF to BCQ | 12.35 11.59 0.76

Control Sites
NCF to PBZ 12.98 12.13 |
PBZ to NCF 10.04 9.53 0.51
NCF to LKZ 13.74 13.44 |
LKZ to NCF 11.80 10.20 1.60

Time dierences, , are reported only for
greater than 99 % con dence that the average
valuesdi er.

There is thus a greater than 99 % probability that the product latenciesobtained during the
OAT have beenreducedfrom the baselinedata for network trac from the WFO sites, including
the cortrol sites, to the NCF. The product latency for trac from the NCF to the OAT sites
including BCQ is also reducedfrom the baseline. The control sites show no signi cant changefor
trac from the NCF to the WFO sites, which suggestssomeimprovemert might be attributed to
the MPLS WAN.
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A.4 Discussion

No signi cant di erence was measuredin the product succesgates for the baselineevaluation
and OAT. A reduction in product latency was noted for network trac from the WFO sitesto
the NCF over the baselinedata for both the OAT and cortrol sites. A reduction in product
latency was also noted for network trac from the NCF to OAT sites. Theseresults demonstrate
the product throughput of the MPLS WAN is on par with the existing frame relay WAN and
there is no reduction in the product throughput using the MPLS WAN.

It is not clear these apparert changesin product latency can be solely attributed to the MPLS
WAN. Two factors may have cortributed to improved performance: 1) The weather was
exceptionally mild and the volume of network trac waslow during the OAT; and 2) the OAT
sites and control sites have undergonesigni cant changessincethe baselinedata were obtained.
Speci cally, new data seners (DX) wereinstalled at all sitesand the AWIPS application software
was upgradedto OB7.1 at ABR, FGF, MSR, LZK, and KRF and to OB7.2 at PBZ and BCQ.
Most of the product latency is due to the messagehandling systemrather than network
bandwidth limitations; and, it thus seemdlikely, the changesin the system hardware and
application software might have cortributed to improved performance. It should also be noted
that the measuredtime di erences indicated in Table A-2 are of the order of the expected
uncertainty in the AWIPS clock. A more thorough treatment of the data would require careful
examination of the uncertainty of the AWIPS clock.
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Table A-3: BaselineProduct SuccesRates: NCF to Sites (%).

Date ABR | FGF | BCQ | PBZ | LZK
07/05/2006 | 100 100 100 100 | 100
07/06/2006 | 92.35| 100 100 100 | 100
07/07/2006 | 100 100 100 | 97.89| 100
07/08/2006 | 100 100 100 100 | 100
07/09/2006 | 100 100 100 100 | 100
07/10/2006 | 100 100 100 100 | 100
07/11/2006 | 100 100 100 100 | 100
07/12/2006 | 100 100 100 100 | 100
07/13/2006 | 100 100 100 100 | 100
07/14/2006 | 100 100 100 100 | 100
07/15/2006 | 100 100 100 100 | 100
07/16/2006 | 100 100 100 100 | 100
07/17/2006 | 100 100 100 100 | 100
07/18/2006 | 100 100 100 100 | 100
07/19/2006 | 100 100 100 100 | 94.18
07/20/2006 | 100 100 100 100 | 100
07/21/2006 | 100 100 100 100 | 100
07/22/2006 | 100 100 100 100 | 100
07/23/2006 | 100 100 100 100 | 100
07/24/2006 | 100 100 100 100 | 100
07/25/2006 | 100 100 100 100 | 100
07/26/2006 | 100 100 100 100 | 100
07/27/2006
07/28/2006
07/29/2006
07/30/2006
07/31/2006
08/01/2006
08/02/2006
08/03/2006
08/04/2006 | 100 100 100 100 | 100
08/05/2006 | 100 100 100 100 | 100
08/06/2006 | 100 100 100 100 | 100
08/07/2006 | 100 100 100 100 | 100
08/08/2006 | 100 100 100 100 | 100
08/09/2006 | 100 100 100 100 | 100
08/10/2006 | 100 100 100 100 | 100
08/11/2006 | 100 100 100 100 | 100
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Table A-4: BaselineProduct SuccesRates: Sitesto NCF (%).

Date ABR | FGF | BCQ | PBZ | LZK
07/05/2006 | 100 100 100 | 100
07/06/2006 | 99.95| 100 100 100 | 100
07/07/2006 | 100 100 100 | 99.98| 100
07/08/2006 | 100 100 100 | 100
07/09/2006 | 100 100 100 | 100
07/10/2006 | 100 100 100 | 100
07/11/2006 | 100 100 100 | 100
07/12/2006 | 100 100 100 | 100
07/13/2006 | 100 100 100 | 100
07/14/2006 | 100 100 100 | 100
07/15/2006 | 100 100 100 | 100
07/16/2006 | 100 100 100 | 100
07/17/2006 | 100 100 100 | 100
07/18/2006 | 100 100 100 100 | 99.97
07/19/2006 | 100 100 100 | 100
07/20/2006 | 100 100 100 | 100
07/21/2006 | 100 100 100 | 100
07/22/2006 | 100 100 100 | 100
07/23/2006 | 100 100 100 100 | 100
07/24/2006 | 100 100 100 | 100
07/25/2006 | 100 100 100 | 100
07/26/2006 | 100 100 100 | 100
07/27/2006
07/28/2006
07/29/2006
07/30/2006
07/31/2006
08/01/2006
08/02/2006
08/03/2006
08/04/2006 | 100 100 100 | 100
08/05/2006 | 100 100 100 | 100
08/06/2006 | 100 100 100 | 100
08/07/2006 | 100 100 100 | 100
08/08/2006 | 100 100 100 100 | 100
08/09/2006 | 100 100 100 100 | 100
08/10/2006 | 100 100 100 100 | 99.98
08/11/2006 | 100 100 100 100 | 100
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Table A-5: OAT Product SuccessRates: NCF to Sites (%).

Date ABR | FGF | BCQ | PBZ | LZK
01/08/2007 | 100 100 100 100 | 100
01/09/2007 | 100 100 100 100 | 100
01/10/2007 | 100 100 100 100 | 100

01/11/2007

01/12/2007 | 100 100 100 | 100
01/13/2007 | 100 100 100 | 100
01/14/2007 | 100 100 100 | 100
01/15/2007 | 100 100 100 | 100
01/16/2007 | 100 100 100 | 100

01/17/2007 | 100 100 100 100 | 100
01/18/2007 | 100 100 100 100 | 100
01/19/2007 | 100 100 100 100 | 100
01/20/2007 | 100 100 100 100 | 100
01/21/2007 | 100 100 100 100 | 100
01/22/2007 | 100 100 100 100 | 100
01/23/2007 | 100 100 100 100 | 100
01/24/2007 | 100 100 100 100 | 90.50
01/25/2007 | 100 100 100 100 | 100
01/26/2007 | 100 100 100 100 | 100
01/27/2007 | 100 100 100 100 | 100
01/28/2007 | 100 100 100 100 | 100
01/29/2007 | 100 100 100 100 | 100
01/30/2007 | 100 100 100 100 | 100
01/31/2007 | 100 100 100 100 | 100
02/01/2007 | 100 100 100 100 | 100
02/02/2007 | 100 100 100 100 | 100
02/03/2007 | 100 100 100 100 | 100
02/04/2007 | 100 100 100 100 | 100
02/05/2007 | 100 100 100 100 | 100
02/06/2007 | 100 100 100 100 | 100
02/07/2007 | 100 100 100 100 | 100
02/08/2007 | 100 100 100 100 | 100
02/09/2007 | 100 100 100 100 | 100
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Table A-6: OAT Product SuccesRates: Sitesto NCF (%).

Date ABR | FGF | BCQ | PBZ | LZK
01/08/2007 | 100 100 100 | 100
01/09/2007 | 100 100 100 | 100
01/10/2007 | 99.98 | 100 100 | 100
01/11/2007
01/12/2007 | 100 100 100 | 99.99
01/13/2007 | 100 100 100 | 100
01/14/2007 | 100 100 100 | 100
01/15/2007 | 100 100 100 | 100
01/16/2007 | 100 100 100 | 100
01/17/2007 | 100 100 100 | 100
01/18/2007 | 100 100 100 | 100
01/19/2007 | 100 100 100 | 100
01/20/2007 | 100 100 100 | 100
01/21/2007 | 100 100 100 | 100
01/22/2007 | 100 100 100 | 100
01/23/2007 | 100 100 100 | 100
01/24/2007 | 100 100 100 | 100
01/25/2007 | 100 100 100 | 99.72
01/26/2007 | 100 100 100 100 | 100
01/27/2007 | 100 100 100 | 100
01/28/2007 | 100 100 100 | 100
01/29/2007 | 100 100 100 | 100
01/30/2007 | 100 100 100 | 100
01/31/2007 | 100 100 100 100 | 100
02/01/2007 | 100 100 100 | 100
02/02/2007 | 100 100 100 | 100
02/03/2007 | 100 100 100 | 100
02/04/2007 | 100 100 100 | 100
02/05/2007 | 100 100 100 100 | 100
02/06/2007 | 100 100 100 | 99.96
02/07/2007 | 100 100 100 | 100
02/08/2007 | 100 100 100 | 100
02/09/2007 | 100 100 100 | 100
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Table A-7: BaselineProduct Latency: NCF to Sites(s).

Date ABR | FGF | BCQ | PBZ | LZK
07/05/2006 | 12.10 | 12.77 | 1257 | 1968 | 1350
07/06/2006 | 1737 | 1440 | 1414 | 1390 | 1567
07/07/2006 | 1108 | 1230 | 1185 | 1247 | 1286
07/08/2006 | 1111 | 1247 | 1193 | 1244 | 1274
07/09/2006 | 1100 | 1232 | 11.75 | 1237 | 12.72
07/10/2006 | 1147 | 1266 | 1226 | 1344 | 1304
07/11/2006 | 1359 | 1407 | 1408 | 1366 | 1474
07/12/2006 | 1148 | 1268 | 1232 | 1266 | 13.04
07/13/2006 | 1153 | 1265 | 1195 | 12.74 | 1402
07/14/2006 | 1147 | 1264 | 1216 | 1250 | 1384
07/15/2006 | 1131 | 1248 | 1201 | 1257 | 1362
07/16/2006 | 1121 | 1256 | 1199 | 1259 | 1366
07/17/2006 | 1160 | 1268 | 1248 | 12.79 | 1371
07/18/2006 | 1343 | 1390 | 1424 | 1381 | 1495
07/19/2006 | 13.10 | 1357 | 13.71 | 1341 | 1646
07/20/2006 | 1138 | 1266 | 1211 | 1265 | 1335
07/21/2006 | 11.35 | 1253 | 1211 | 1263 | 1328
07/22/2006 | 1160 | 1277 | 1234 | 1298 | 1380
07/23/2006 | 1126 | 12.72 | 1216 | 1260 | 13.02
07/24/2006 | 1123 | 1250 | 1148 | 1250 | 1286
07/25/2006 | 1222 | 1308 | 1334 | 1298 | 1526
07/26/2006 | 1121 | 1242 | 1194 | 1400 | 13.05
07/27/2007
07/28/2007
07/29/2007
07/30/2007
07/31/2007
08/01/2007
08/02/2007
08/03/2007
08/04/2006 | 1140 | 1256 | 1188 | 1224 | 1354
08/05/2006 | 1139 | 1256 | 11.78 | 1223 | 1384
08/06/2006 | 1144 | 1264 | 11.75 | 1223 | 1355
08/07/2006 | 1161 | 1269 | 1212 | 1234 | 1357
08/08/2006 | 1143 | 12,79 | 1216 | 1224 | 1354
08/09/2006 | 1130 | 1244 | 1184 | 1207 | 13.36
08/10/2006 | 1168 | 12.76 | 1213 | 1230 | 1411
08/11/2006 | 1156 | 1269 | 1204 | 1235 | 1360
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Table A-8: BaselineProduct Latency: Sitesto NCF (s).

Date ABR | FGF | PBZ | LZK
07/05/2006 | 11.37 | 1104 | 1058 | 1234
07/06/2006 | 10.76 | 1099 | 9.66 | 11.96
07/07/2006 | 11.15 | 1105 | 9.98| 1156
07/08/2006 | 1127 | 1150 | 1011 | 1129
07/09/2006 | 1085 | 1112 | 1019 | 1190
07/10/2006 | 1113 | 1104 | 1037 | 12.32
07/11/2006 | 1124 | 1105|1038 | 11.72
07/12/2006 | 11.17 | 1094 | 10.78 | 1155
07/13/2006 | 1111 | 1159 | 1061 | 11.77
07/14/2006 | 1127 | 1088 | 1056 | 1196
07/15/2006 | 1143 | 1061 | 1045 | 1227
07/16/2006 | 11.13 | 1135 | 9.65| 1192
07/17/2006 | 1136 | 1101 | 9811131
07/18/2006 | 1124 | 1123 | 1001 | 1119
07/19/2006 | 1121 | 1150 | 1042 | 1169
07/20/2006 | 1110 | 1089 | 1030 | 12.16
07/21/2006 | 1098 | 1118 | 1016 | 1218
07/22/2006 | 1104 | 1114 | 1031 | 1250
07/23/2006 | 1108 | 10.75 | 9.72 | 11.73
07/24/2006 | 1120 | 1154 | 944 | 1157
07/25/2006 | 1121 | 1127 | 957 | 1154
07/26/2006 | 1126 | 1117 | 1006 | 1146
07/27/2006
07/28/2006
07/29/2006
07/30/2006
07/31/2006
08/01/2006
08/02/2006
08/03/2006
08/04/2006 | 11.34 | 1224 | 9.90 | 1187
08/05/2006 | 1095 | 1182 | 9.39| 1163
08/06/2006 | 1088 | 1150 | 9.72 | 1259
08/07/2006 | 1105 | 1127 | 1006 | 11.00
08/08/2006 | 1090 | 1107 | 9.90 | 1097
08/09/2006 | 1108 | 1182 | 9.69| 1151
08/10/2006 | 1143 | 1278 | 9.85| 1228
08/11/2006 | 1104 | 1185 | 9.74 | 1208
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Table A-9: OAT Product Latency: NCF to Sites(s).

Date ABR | FGF | BCQ | PBZ LZK

01/08/2007 | 7.99 | 1189 | 1233 | 1244 | 1553

01/09/2007 | 6.27 | 1148 | 1184 | 1205 | 1357

01/10/2007 | 5.30 | 1134|1203 | 1138 | 1289

01/11/2007

01/12/2007 | 3.14 | 11.28 1024 | 1327
01/13/2007 | 2.01 | 1137 9.60 | 1344
01/14/2007 | 1.08 | 11.36 8.95 | 1568
01/15/2007 | 0.18 | 11.36 846 | 1441

01/16/2007 | 2.39 | 1143|1390 | 8.85 | 1346

01/17/2007 | 1039 | 1130|1189 | 1231 | 1327

01/18/2007 | 1050 | 1192 | 1199 | 1087 | 1365

01/19/2007 | 1052 | 1192 | 1149 | 836 | 1326

01/20/2007 | 1053 | 1181|1119 | 571 | 1348

01/21/2007 | 1106 | 1173|1152 | 3.62 | 1377

01/22/2007 | 1148 | 1195 1190 | 5.69 | 1404

01/23/2007 | 1087 | 1205|1138 | 1164 | 1357

01/24/2007 | 1086 | 11.70 | 1151 | 1119 | 1335

01/25/2007 | 1103 | 1176 | 1161 | 11.78 | 1344

01/26/2007 | 1080 | 1198 | 1132 | 1199 | 1301

01/27/2007 | 1078 | 1180 | 1128 | 1223 | 1293

01/28/2007 | 1086 | 11.72 | 1139 | 1348 | 1455

01/29/2007 | 10.77 | 1198 | 1128 | 1504 | 1607

01/30/2007 | 1056 | 1210|1132 | 1630 | 1813

01/31/2007 | 10.72 | 1219 | 1156 | 1253 | 1398

02/01/2007 | 1142 | 1206 | 1238 | 1271 | 1411

02/02/2007 | 1087 | 1235 1165 | 1254 | 11.36

02/03/2007 | 1123 | 1229 | 1200 | 12.75 | 1044

02/04/2007 | 10.77 | 1193 | 1156 | 1225 | 1004

02/05/2007 | 1161 | 1567 | 1208 | 1183 | 1276

02/06/2007 | 1154 | 1267 | 1144 | 1205 | 13.72

02/07/2007 | 1112 | 1217 | 1084 | 1232 | 1262

02/08/2007 | 11.11 | 1258 | 1090 | 1197 | 1322

02/09/2007 | 1143 | 1388 1112 | 1035 | 1471

Data not considereddue to unstable AWIPS clock.
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Table A-10: OAT Product Latency: Sitesto NCF (s).

Date ABR | FGF | PBZ LZK
01/08/2007 | 1426 | 1061 | 9.90 | 12.78
01/09/2007 | 1401 9.52 11007 | 1033
01/10/2007 | 1495 9.421 1057 9.99
01/11/2007
01/12/2007 | 16.89 9.871 1215 | 1032
01/13/2007 | 1793 9.741 1289 | 1052
01/14/2007 | 18.72 9.84| 1353 | 1440
01/15/2007 | 19.70 9.721 1431 | 1080
01/16/2007 | 1741 9.87 11279 | 1013
01/17/2007 | 9.40 9.05| 9.32 | 1043
01/18/2007 | 9.39 9.11( 1085 | 1041
01/19/2007 | 9.61 8.89 1331 | 1009
01/20/2007 | 9.47 9.01( 1563 | 10.22
01/21/2007 | 9.51 9.10| 1801 | 1013
01/22/2007 | 9.54 9.13 | 18.27 9.95
01/23/2007 | 9.70 9.14( 9.69 | 1458
01/24/2007 | 9.44 8.94 11024 | 1041
01/25/2007 | 9.41 9.18 1007 | 1089
01/26/2007 | 9.57 9.03| 954 | 1041
01/27/2007 | 9.61 9.21( 945 | 1065
01/28/2007 | 9.72 9.02| 814 9.42
01/29/2007 | 9.74 8.88| 6.70 6.83
01/30/2007 | 9.66 8.79| 5.23 7.13
01/31/2007 | 9.62 9.021 9.21 | 1070
02/01/2007 | 9.44 8.95( 9.52 | 1096
02/02/2007 | 9.42 8.88| 9.08 | 1198
02/03/2007 | 9.01 8.78 9.03 | 1422
02/04/2007 | 9.44 8.89 9.30 | 1300
02/05/2007 | 11.28 9.32 951 |1032
02/06/2007 | 9.56 8.92( 9.63 | 1020
02/07/2007 | 9.62 9.24 964 |1024
02/08/2007 | 9.70 8.72| 941 | 1085
02/09/2007 | 10.17 8.381 1095 | 1021

Data not considered due to unstable AWIPS
clock.
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Attac hment B MPLS WAN Outage

An MPLS WAN outage occurred on Monday, February 5, during sdeduled maintenance
activities. The time-line for the outageis showvn in Table B-1.

Table B-1: MPLS WAN Outage Time-line.

Time Action

1450z | All OAT siteson dial backup (ADTRAN).

1500z | Planned maintenance of Silver Spring customer edge (CE)
router.

1546z | ANCF's router log indicates the connectionto the CE router is
down.

1609z | NCF beganreceiving ITO alarms with MTA products queuing
at surrounding WFO's.

1615z | NCF establisheda secondiSDN connectionto ead of the RFC's
to increasebandwidth. The timeliness of product transmission
is still in issue

1625z | Contacted NOAAnet support for a status. ClO14 having prob-
lemswith the new I0OS

1630z | RFC OAT sites, as well as the spoke WFQO's cortinue to have
MHS products queuingup. KRF and MSR trac is moved to
the FR WAN.

1637z | Both KRF and MSR have beentakeno ADTRAN and passing
operational trac over FR WAN. BCQ, FGF and ABR remain
on dial badkup.

1655z | MHS product badkup has settled.

1712z | NOAAnet support contacts NCF with a status. Unable to run
with the new IOS and they'vereverted bad to the original 10S.
1719z | NCF took ABR, BCQ and FGF o of dial badkup. Operational
trac running over MPLS.

1729z | NCF moved operational trac badk to MPLS at KRF/EAX.
1736z | NCF moved operational trac badk to MPLS at MSR/MPX.
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