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In terim AWIPS MPLS OAT Rep ort

1. In tro duction

An Operational AcceptanceTest (OAT) of a proposedAdvancedWeather 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 as a component of
NOAAnet. This interim report summarizesthe activities conducted to 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.gov/ops2/ops24/documents/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,KansasCit y, MO (BCQ);

� Missouri Basin River ForecastCenter (RFC), Pleasant Hill, MO (KRF);

� North Central RFC, Chanhassen,MN (MSR); and

� AWIPS Network Control Facility, Silver Spring, MD (NCF).

The �eld tests of the pilot network initially beganon September 18, 2006. However, the OAT was
suspendedon September 25, due to instabilities in network communications discovered during
theseinitial tests; and the network was turned over to the systemsengineersfor troubleshooting.

A proposedworkaround was developed 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 convenedon February 22, 2007,to review the OAT activities and to
consider the proposednational migration of the AWIPS communications network to NOAAnet.
The members of the TRG were of a consensusthat 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 evaluation criteria, as stated in Section 1.5 of the OAT Plan, follow:

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

� The Field Modi�cation Kits (FMKs) must contain all required cablesand associated
hardware for installation of NOAAnet equipment.

� Test Trouble Reports (TTRs) assignedImpact 1 or 2 must be closed,and any workarounds
must be fully documented.

� 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 consistent with the Sprint ServiceLevel Agreement
(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 equipment were evaluated at ABR,
FGF, BCQ, KRF, and MSR. Site visits were conducted at MSR and FGF to witness the
hardware installation. The Mod Notes were revisedand subsequently 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, however, has beenchanged
sincethe Mod Notes were evaluated. Thesechangesa�ect the equipment installations at all
AWIPS sites. The Mod Notes needto be revisedand 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 di�cation Kits

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

2.2.1 Discussion

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

The hardware currently proposedfor deployment to the AWIPS sites has beenchangedsincethe
FMKs were evaluated. Thesechangesa�ect the equipment installations at all AWIPS sites. The
FMKs needto be revisedand 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 contract with Raytheon Technical Services(RTS).
The completion of this task, including the cable labels, is awaiting receipt of a �nal equipment
inventory from the Telecommunications Infrastructure Branch (CIO14), 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 were no open TTRs at the conclusionof the �eld tests.

2.4 Net work 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 measurement of two
parameters: 1) product latency; and 2) product successrate. Data obtained during the OAT
were comparedwith baselineperformancedata obtained in July/August 2006and data obtained
at two control sites, WFO Pittsburgh, PA (PBZ) and WFO Little Rock, AR (LZK), concurrent
with the OAT. An analysis of the product throughput data is discussedin Attachment A.

No signi�cant di�erence was measuredbetweenthe product successrates for the baseline
evaluation and OAT. A reduction in product latency from the baselinedata was noted for
network tra�c from the WFO sites to the NCF for both the OAT sites and control sites. A
reduction in product latency was also noted during the OAT for network tra�c from the NCF to
the OAT sites; however, there was no corresponding reduction in product latency for network
tra�c from the NCF to the control 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 apparent improvement in product latency can be solely attributed to the MPLS
WAN. Two factors may have contributed to improved performance: 1) The weather was
exceptionally mild and the volume of network tra�c was low during the OAT; and 2) the OAT
sites have undergonesigni�cant changessincethe baselinedata were obtained. Speci�cally ,
additional data servers (DX) were installed at all sites and the AWIPS application software was
upgraded to 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 seemslikely, the changesin the systemhardware and application software might have
contributed to improved performance. It should also be noted the apparent improvements 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 extendednetwork outage on February 5 during scheduled
maintenanceof the Cisco 7606customer edgerouter located in the primary AWIPS NCF. The
time-line for the outage is provided in Attachment B. The time required to complete the
maintenanceaction was estimated to be 10 to 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 backup system throughout the outage. It may be further noted the scheduled
maintenancewas not completed during the outage and the router was returned to its initial
con�guration.

The root causeof the extendedoutage appearsto have beenhuman error: The Sprint operator
completing the maintenanceaction did not follow standard Sprint operating proceduresand may
not have beenfully familiar with the Cisco 7606router. While human error cannot be eliminated,
safeguardsmust be built into the system to reducethe risk of catastrophic system failure due to
such errors. The MPLS network must be hardenedby the addition of redundant circuits at
critical AWIPS sites, the OCIO must establish rigorous operating procedures,and diligent
oversight of contract and NWS personnelmust be demonstrated prior to the useof NOAAnet for
AWIPS communications.
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Had such an outage occurred after national deployment of the AWIPS MPLS WAN, the entire
AWIPS WAN communications network would have beendown for 2 1/2 hrs. National
deployment of the AWIPS MPLS WAN at this time represents a signi�cant risk of a lossof
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
communications network should migrate to NOAAnet. The recommendationsof the TRG
included the following:

� Suspend the OAT;

� Consider new AWIPS requirements;

� 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 consensusthe systemhad not beendemonstrated to 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�ciencies identi�ed
during the OAT are corrected and the remedial actions taken to correct thesede�ciencies can be
tested.

The critical de�ciencies identi�ed include the following:

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

� The apparent lack of standard operating procedures(SOP) to ensurethat the high port
availabilit y requirements of AWIPS sites is satis�ed during planned maintenanceoutages
and/or the lack of adequateoversight to ensurethat SOP are strictly followed; and

� The needto revise and �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 requirements:
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� AWIPS requires that during routine maintenanceactivities 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 enable load sharing during normal
operations, automatic fail-over during unscheduled outages,automatic fail-back during
recovery from unscheduled outages,and administrativ e routing of network tra�c through
one router and circuit during planned maintenanceoutages.

3.2.1 Discussion

A Juniper SSG550 router/�rew all was initially proposedto replacethe Larscom MUX at WFO,
RFC, and NCEP sites. The rational for proposing this 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. However, the Larscom MUX is maintenance-freewhile the Juniper router
requires periodic upgrades. The proposednetwork did not adequately consider the impact of
maintenanceoutageson serviceavailabilit y.

CIO14 held a technical interchangemeeting (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 proposal included redundant routers and circuits at the primary
NCF and the backup NCF and redundant routers at all RFC sites.

3.3 AWIPS Comm unications Test Facilities

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

3.3.1 Discussion

There is a clear needto develop adequatetest facilities to support the further development of
AWIPS communications. The AWIPS MPLS WAN project has beenhampered by the lack of
test facilities. The extendedperiod 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 useof ADTRAN as a backup systemfor
AWIPS communications.

3.4.1 Discussion

The volume of network tra�c has increaseddramatically sinceADTRAN was implemented as a
backup system for the FR WAN. That the NCF was required to place MSR and KRF on the FR
WAN to recover the required system performanceduring the outage is of concern,and suggests
that ADTRAN is bandwidth limited and will not fully support AWIPS communications at sites
with high volumesof network tra�c. The ADTRAN backup systemshould be carefully examined
to ensurethat AWIPS communications requirements are fully supported.

CIO14 has proposedthe ADTRAN backup system for useduring maintenanceof the Juniper
routers at the WFO sites. The existing ADTRAN circuits at WFO sites with more than two
radars will be augmented by the addition of ADTRAN circuits to handle the higher tra�c volume
at those sites. The currently proposedredundant routers at RFC sites should reducethe risk that
a RFC site would be solely dependent on the ADTRAN backup system to an acceptablelevel.

4. Follo w-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 maintenanceoutagesand unplanned outages
at AWIPS sites. The proposedAWIPS SOP are to be submitted to the AWIPS
Con�guration Control Board (ACCB) for approval. (ACTION-CIO14)

2. Redesignthe proposedMPLS network to meet the new AWIPS requirements, including the
implementation of a redundant routers and circuits at the primary NCF and the backup
NCF. (ACTION-CIO14)

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

4. Complete the FMKs, 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 maintenanceoutage. 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,
CIO14, NCF)
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A follow-on OAT Plan will be prepared to provide a detailed description of the required tests and
a schedule 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 resolved.
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A ttac hmen t A Analysis of Net work Throughput

A.1 Metho ds

The evaluation of network throughput is basedon data obtained using the Product Availabilit y
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 sites included in the pilot network and
the sites PBZ and LKZ were control sites. ABR, FGF, PBZ, and LZK are WFO sites and 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 conducted in
January/F ebruary 2007.

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

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

The �gures-of-merit consideredfor the OAT are the product successrate, R, and the average
product latency, � t. The successrate, expressedin percent, is given by the following equation,

R =
nr

ns
100;

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

� t i = t r i � tsi ;

where tsi is the time that product i was sent and t r i is the time the product was received. The
time averagedlatency is given by

� t =
1
nr

X

i

� t i :

A.2 Pro duct Success Rate

The baselinesuccessrate data for network tra�c from the NCF to the �eld sites and for network
tra�c from the �eld sites to the NCF are summarizedin TablesA-3 and A-4, respectively. The
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�gures shown in the tables are the daily averagesuccessrates expressedin percent. Data are
presented 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 sequential.

The successrate data obtained during the OAT for network tra�c from NCF to the �eld sites
and for network tra�c from the �eld sites to 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
sites and for January 11 through January 16 for BCQ.

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

Univariant analysis of variance (ANOVA) of the data was performed to test for signi�cant
di�erences betweenthe data sets.

The ANOVA results for the baselineproduct successrate data suggeststhesedata are
representativ e of a single distribution|there was no signi�cant di�erence betweenthe success
rates for tra�c from NCF to the WFO sites and for tra�c from the WFO sites to NCF during
the baselineevaluation.

Likewise,the ANOVA results for the OAT product successrate data suggeststhesedata are
representativ e of a single distribution|there was no signi�cant di�erence betweenthe success
rates for tra�c from NCF to the WFO sites and for tra�c from the WFO sites to 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 successrates obtained during the baselineevaluation and the
OAT.

Table A-1: AverageProduct SuccessRates.

R (%)
NCF to Sites Baseline 99.87
Sites to NCF Baseline 100
NCF to Sites OAT 99.92
Sites to 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 tra�c from ABR to NCF obtained during the OAT.
The data shown for days 1 through 9 suggest that the system clock at ABR was not properly
synchronized with the AWIPS referenceclock during the initial days of the OAT.
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The averageproduct successrates for each of the data setsare summarizedin Table A-1. The
product successrate data show no signi�cant changein performancebetweenthe baseline
evaluation and the OAT.

A.3 Pro duct Latency

The baselineproduct latency data for network tra�c from the NCF to the �eld sites and for
network tra�c from the �eld sites to the NCF are summarizedin TablesA-7 and A-8,
respectively. The �gures shown in the tables are the daily averageproduct latenciesexpressedin
seconds(s). Data are presented 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 sequential.

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

The network tra�c from NCF to BCQ was essentially identical to the other sites. However, as
discussedabove, network tra�c from BCQ to NCF was intermitten t during both the baseline
evaluation and OAT. The volume of tra�c from BCQ to NCF was not su�cien t to provide a
reliable estimate of daily product latency and the product latency data for tra�c from BCQ to
NCF will not be considered.

Graphical analysis of the product latency data suggeststhat the systemclocks at PBZ, LZK, and
ABR were not properly synchronized with the AWIPS referenceclock throughout the OAT. An
NCF trouble ticket was openedfollowing the OAT to addressthis issue. Representativ e data
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showing this behavior are presented in Figure A-1. Thesedata indicate the system clock 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 each 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 latenciesexpressedin 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
quantit y � shown in Table A-2 is the time di�erence betweenthe baselineaverageand the OAT
average. Values for � are only displayed for caseswhere the probabilit y that the data setsare
distinct is greater than 99 %.

Table A-2: AverageDaily Product Latency.

Baseline
(s)

OAT
(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 di�erences, �, are reported only for
greater than 99 % con�dence that the average
valuesdi�er.

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

No signi�cant di�erence was measuredin the product successrates for the baselineevaluation
and OAT. A reduction in product latency was noted for network tra�c from the WFO sites to
the NCF over the baselinedata for both the OAT and control sites. A reduction in product
latency was also noted for network tra�c 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 theseapparent changesin product latency can be solely attributed to the MPLS
WAN. Two factors may have contributed to improved performance: 1) The weather was
exceptionally mild and the volume of network tra�c was low during the OAT; and 2) the OAT
sites and control sites have undergonesigni�cant changessincethe baselinedata were obtained.
Speci�cally , new data servers (DX) were installed at all sites and the AWIPS application software
was upgraded to 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 system rather than network
bandwidth limitations; and, it thus seemslikely, the changesin the system hardware and
application software might have contributed 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 SuccessRates: 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 SuccessRates: Sites to 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 SuccessRates: Sites to 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 12.57 19.68 13.50
07/06/2006 17.37 14.40 14.14 13.90 15.67
07/07/2006 11.08 12.30 11.85 12.47 12.86
07/08/2006 11.11 12.47 11.93 12.44 12.74
07/09/2006 11.00 12.32 11.75 12.37 12.72
07/10/2006 11.47 12.66 12.26 13.44 13.04
07/11/2006 13.59 14.07 14.08 13.66 14.74
07/12/2006 11.48 12.68 12.32 12.66 13.04
07/13/2006 11.53 12.65 11.95 12.74 14.02
07/14/2006 11.47 12.64 12.16 12.50 13.84
07/15/2006 11.31 12.48 12.01 12.57 13.62
07/16/2006 11.21 12.56 11.99 12.59 13.66
07/17/2006 11.60 12.68 12.48 12.79 13.71
07/18/2006 13.43 13.90 14.24 13.81 14.95
07/19/2006 13.10 13.57 13.71 13.41 16.46
07/20/2006 11.38 12.66 12.11 12.65 13.35
07/21/2006 11.35 12.53 12.11 12.63 13.28
07/22/2006 11.60 12.77 12.34 12.98 13.80
07/23/2006 11.26 12.72 12.16 12.60 13.02
07/24/2006 11.23 12.50 11.48 12.50 12.86
07/25/2006 12.22 13.08 13.34 12.98 15.26
07/26/2006 11.21 12.42 11.94 14.00 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 11.40 12.56 11.88 12.24 13.54
08/05/2006 11.39 12.56 11.78 12.23 13.84
08/06/2006 11.44 12.64 11.75 12.23 13.55
08/07/2006 11.61 12.69 12.12 12.34 13.57
08/08/2006 11.43 12.79 12.16 12.24 13.54
08/09/2006 11.30 12.44 11.84 12.07 13.36
08/10/2006 11.68 12.76 12.13 12.30 14.11
08/11/2006 11.56 12.69 12.04 12.35 13.60
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Table A-8: BaselineProduct Latency: Sites to NCF (s).

Date ABR FGF PBZ LZK
07/05/2006 11.37 11.04 10.58 12.34
07/06/2006 10.76 10.99 9.66 11.96
07/07/2006 11.15 11.05 9.98 11.56
07/08/2006 11.27 11.50 10.11 11.29
07/09/2006 10.85 11.12 10.19 11.90
07/10/2006 11.13 11.04 10.37 12.32
07/11/2006 11.24 11.05 10.38 11.72
07/12/2006 11.17 10.94 10.78 11.55
07/13/2006 11.11 11.59 10.61 11.77
07/14/2006 11.27 10.88 10.56 11.96
07/15/2006 11.43 10.61 10.45 12.27
07/16/2006 11.13 11.35 9.65 11.92
07/17/2006 11.36 11.01 9.81 11.31
07/18/2006 11.24 11.23 10.01 11.19
07/19/2006 11.21 11.50 10.42 11.69
07/20/2006 11.10 10.89 10.30 12.16
07/21/2006 10.98 11.18 10.16 12.18
07/22/2006 11.04 11.14 10.31 12.50
07/23/2006 11.08 10.75 9.72 11.73
07/24/2006 11.20 11.54 9.44 11.57
07/25/2006 11.21 11.27 9.57 11.54
07/26/2006 11.26 11.17 10.06 11.46
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 12.24 9.90 11.87
08/05/2006 10.95 11.82 9.39 11.63
08/06/2006 10.88 11.50 9.72 12.59
08/07/2006 11.05 11.27 10.06 11.00
08/08/2006 10.90 11.07 9.90 10.97
08/09/2006 11.08 11.82 9.69 11.51
08/10/2006 11.43 12.78 9.85 12.28
08/11/2006 11.04 11.85 9.74 12.08
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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� 11.89 12.33 12.44� 15.53�

01/09/2007 6.27� 11.48 11.84 12.05� 13.57�

01/10/2007 5.30� 11.34 12.03 11.38� 12.89�

01/11/2007
01/12/2007 3.14� 11.28 10.24� 13.27�

01/13/2007 2.01� 11.37 9.60� 13.44�

01/14/2007 1.08� 11.36 8.95� 15.68�

01/15/2007 0.18� 11.36 8.46� 14.41�

01/16/2007 2.39� 11.43 13.90 8.85� 13.46
01/17/2007 10.39 11.30 11.89 12.31� 13.27
01/18/2007 10.50 11.92 11.99 10.87� 13.65
01/19/2007 10.52 11.92 11.49 8.36� 13.26
01/20/2007 10.53 11.81 11.19 5.71� 13.48
01/21/2007 11.06 11.73 11.52 3.62� 13.77
01/22/2007 11.48 11.95 11.90 5.69� 14.04
01/23/2007 10.87 12.05 11.38 11.64� 13.57
01/24/2007 10.86 11.70 11.51 11.19� 13.35
01/25/2007 11.03 11.76 11.61 11.78� 13.44
01/26/2007 10.80 11.98 11.32 11.99� 13.01
01/27/2007 10.78 11.80 11.28 12.23� 12.93
01/28/2007 10.86 11.72 11.39 13.48� 14.55�

01/29/2007 10.77 11.98 11.28 15.04 16.07�

01/30/2007 10.56 12.10 11.32 16.30 18.13�

01/31/2007 10.72 12.19 11.56 12.53 13.98�

02/01/2007 11.42 12.06 12.38 12.71 14.11�

02/02/2007 10.87 12.35 11.65 12.54 11.36�

02/03/2007 11.23 12.29 12.00 12.75 10.44�

02/04/2007 10.77 11.93 11.56 12.25 10.04�

02/05/2007 11.61 15.67 12.08 11.83 12.76�

02/06/2007 11.54 12.67 11.44 12.05 13.72�

02/07/2007 11.12 12.17 10.84 12.32 12.62�

02/08/2007 11.11 12.58 10.90 11.97 13.22�

02/09/2007 11.43 13.88 11.12 10.35 14.71�

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

Date ABR FGF PBZ LZK
01/08/2007 14.26� 10.61 9.90� 12.78�

01/09/2007 14.01� 9.52 10.07� 10.33�

01/10/2007 14.95� 9.42 10.57� 9.99�

01/11/2007
01/12/2007 16.89� 9.87 12.15� 10.32�

01/13/2007 17.93� 9.74 12.89� 10.52�

01/14/2007 18.72� 9.84 13.53� 14.40�

01/15/2007 19.70� 9.72 14.31� 10.80�

01/16/2007 17.41� 9.87 12.79� 10.13
01/17/2007 9.40 9.05 9.32� 10.43
01/18/2007 9.39 9.11 10.85� 10.41
01/19/2007 9.61 8.89 13.31� 10.09
01/20/2007 9.47 9.01 15.63� 10.22
01/21/2007 9.51 9.10 18.01� 10.13
01/22/2007 9.54 9.13 18.27� 9.95
01/23/2007 9.70 9.14 9.69� 14.58
01/24/2007 9.44 8.94 10.24� 10.41
01/25/2007 9.41 9.18 10.07� 10.89
01/26/2007 9.57 9.03 9.54� 10.41
01/27/2007 9.61 9.21 9.45� 10.65
01/28/2007 9.72 9.02 8.14� 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 9.02 9.21 10.70�

02/01/2007 9.44 8.95 9.52 10.96�

02/02/2007 9.42 8.88 9.08 11.98�

02/03/2007 9.01 8.78 9.03 14.22�

02/04/2007 9.44 8.89 9.30 13.00�

02/05/2007 11.28 9.32 9.51 10.32�

02/06/2007 9.56 8.92 9.63 10.20�

02/07/2007 9.62 9.24 9.64 10.24�

02/08/2007 9.70 8.72 9.41 10.85�

02/09/2007 10.17 8.38 10.95 10.21�

� Data not considered due to unstable AWIPS
clock.
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A ttac hmen t B MPLS WAN Outage

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

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

Time Action
1450z All OAT sites on 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 each of the RFC's

to increasebandwidth. The timeliness of product transmission
is still in issue

1625z Contacted NOAAnet support for a status. CIO14 having prob-
lems with the new IOS

1630z RFC OAT sites, as well as the spoke WFO's continue to have
MHS products queuing up. KRF and MSR tra�c is moved to
the FR WAN.

1637z Both KRF and MSR have beentaken o� ADTRAN and passing
operational tra�c over FR WAN. BCQ, FGF and ABR remain
on dial backup.

1655z MHS product backup has settled.
1712z NOAAnet support contacts NCF with a status. Unable to run

with the new IOS and they've reverted back to the original IOS.
1719z NCF took ABR, BCQ and FGF o� of dial backup. Operational

tra�c running over MPLS.
1729z NCF moved operational tra�c back to MPLS at KRF/EAX.
1736z NCF moved operational tra�c back to MPLS at MSR/MPX.
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