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themselves," he said. "To listen to the
Administration, it was terribly compli
cated, this ancient ethnic quagmire, peo
ple we don't understand. The Adminis
tration id an excellentjob of complicating
it, of making it something it wasn't."
Seven months into Clinton's term, Har
ris resigned in protest, along with two of
his colleagues.

In July, 1995, Serbian forces encircled
the town of Srebrenica and killed more
than seven thousand Bosnian civilians, in
an area ostensibly under the protection of
U.N. peacekeepers. Within days, Clinton
had decided to seek the U.N.'s approval to
use force in Bosnia. His motives were
mixed. The war had been given extensive
television coverage, and Americans were
increasingly aware that an atrocity was
unfolding in Europe; by then, nearly a
hundred thousand civilians had been
killed. After the debacle in Srebrenica, the
United States would have been obliged to
go into Bosnia anyway, in order to pull
out the besieged U.N. peacekeepers. The
NATO bombing campaign began in Au
gust, and in less than two weeks Milose
vic sued for peace.

The intervention seemed to offer two
lessons. The first was that the United
States had become the indispensable na
tion, at least when it came to stopping a
humanitarian disaster of the kind that oc
curred in Bosnia. "Only the United States
can do this kind of enormous operation,"
James P. Rubin, a Clinton-era official at
the State Department who was involved
in deliberations about the Balkans, said.
"It's not that we do it ourselves. It's that we
gather the world together to do it, parcel
out the roles, make sure everybody takes
certain responsibilities—the Germans do
police, the French do reconstruction. If
the United States doesn't do it, then it
doesn't get done."

The second lesson was that, in terms of
domestic politics, there wasn't much to be
gained from intervening in foreign coun
tries, and there was plenty to lose if an in
tervention went awry. For Gary Bass, a
Princeton professor who has written about
humanitarian intervention, the remark
able thing about Clinton's taking action in
Bosnia was that he did it at all. Bass's gen
eral rule is that every time a President
sends troops to save lives overseas he risks
political disaster, if he stays out, even in die
face of calamity, there is little downside.
Clinton's reputation suffered when an

American helicopter was shot down in
Somalia, and eighteen soldiers were killed,
but it was undiminished when he stood by
during the Rwandan genocide, in which
eight hundred thousand people died. In
Bosnia, he got little credit for die lives he
saved. 'The political price is always heav
ily slanted against intervention when there
is no core national-security interest in
volved," Bass said.

George W. Bush entered office with a
modest, insular agenda, focussed on tax
cuts and programs like No Child Left Be
hind. Then he, too, was derailed, by the
attacks of September 11,2001. Afterward,
his Administration combined an expan
sive view of humanitarian intervention
with the aggressive doctrine of preemptive
warfare. In his second Inaugural Address,
Bush promised to "support the growth of
democratic movements and institutions in
every nation and culture, with the ultimate
goal of ending tyranny in our world." The
greatest test of that proposition, the inva
sion of Iraq, was catastrophic; whatever
democratic aspirations the Iraqis had were
subsumed by the anarchy that the Amer
icans unleashed. In the first year of occu
pation, the U.S. brought together promi
nent Iraqis to form the Iraqi Governing
Council—a group, intended as a fledgling
government, that in practice did little
more than rubber-stamp American pro
posals. In May, 2004, its president, Ezze-
dine Salim, was killed just outside the
Green Zone by a suicide bomber from Al
Qaeda in Iraq. Bush's invasion of Afghan
istan fared little better. After twelve years,

the country is run by a recalcitrant govern
ment that seems intent on enriching itself,
and whose President receives bags of cash
from the C.I. A. in his office while the Tal
iban prepare for the American withdrawal.

In 2009, with die U.S. economy in a
deep recession, President Obama came
into office determined to reduce Ameri
ca's military role in the world, and to refo-
cus the country's energies toward Asia,
where markets are expanding. He spent
much of his first term managing the two
wars that Bush left him. In Iraq, he with
drew a hundred and forty thousand
American troops, leaving behind a frac
tured country; in Afghanistan, he ordered
a surge of combat troops, only to an
nounce eighteen months later that the
U.S. would drastically cut back its com
mitments there. The lesson of these wars
might have been that one intervention is
not like another, that each carries its own
risks and exigencies; in the case of Iraq
and Afghanistan, there were few tangible
rewards. The armed force that Obama
has initiated has been focussed, limited,
and precise: drone attacks, the raid on
Osama bin Laden's compound.

In February, 2011, with the Arab
Spring in its hopeful first months, the
Libyan dictator, Muammar Qaddafi,
moved to crush an uprising that had
empted in the coastal city of Benghazi. At
first, Obama stayed out, having appar
ently determined that American interests
in Libya were peripheral. In March, two
European leaders—Nicolas Sarkozy, of
France, and David Cameron, of the

v

.-' • '' M$&(



Chip Webb, IXIA, ITSF-2013 

§  Introduction 
§  New Metrics 
§  Lucky Packets 
§  Floor Population  

•  Definitions 
•  Limits 
•  Example Measurement 

§  MAFE 
•  Definition 
•  Example Measurement 

§   Conclusion 

6 



Chip Webb, IXIA, ITSF-2013 

New Metrics 

7 

Why? 



Chip Webb, IXIA, ITSF-2013 

New Metrics 

§  What are the new metrics? 
•  FPC, FPP, FPR (Floor Packet Count, etc.) 
•  MAFE (Max. Abs. Freq. Err.) 

§  Where are they used? New ITU Rec’s 
•  FPP & MAFE: Defined in G.8260 
•  FPP: Network limit in G.8261.1 (1%) 
•  FPP: Slave tolerance limit in G.8263 (1%) 
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What do they measure? 

§  Floor packet metrics measure: 
•  How many packets go fast 
•  Plotted versus time 

§  It will tell you when a problem happened 

§  MAFE measures: 
•  Peak frequency error implied by lucky packets 
•  Helps estimate packet slave performance 
•  Plotted versus observation interval (τ)  
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Packet Timing System 
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The Floor Population Metrics  & MAFE are ways to characterize 
Packet Delay Variation (PDV) in this system 

Master Slave 
Packet Network 
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Quiz: Which of these shows Lucky Packets? 
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Lucky Packets 

§  Packets that experience near minimum delay are Lucky 
•  They spend little or no time waiting in queues 
•  They are fortunate to avoid congestion in the network 

§  KEY: PDV of lucky packets is relatively low 
 

§  Imagine driving home with all the traffic lights GREEN! 
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Packet Selection 

§  Two ways: 
•  Cluster range       (e.g. within 150us of minimum) 
•  Percentile range  (e.g. 5% of fastest packets) 

§  Floor population metrics use cluster range 

§  We’ll see MAFE with percentile range 
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Cluster Selection Analogy 
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•  Game lasted 1 minute 
•  Three darts thrown 
•  Two hit Bull’s Eye 
•  1 point for Bull’s Eye 

 
STATS 
•  Score=2 
•  Percent=67% (2/3) 
•  Rate=2/minute 
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Metric Definitions via Dart Board Analogy 

§  Floor Packet Count  (FPC) 
•  The number of times a dart landed in the Bull’s Eye 

 
§  Floor Packet Percentage (FPP) 

•  The percentage of times a dart landed in the Bull’s Eye 
 

§  Floor Packet Rate (FPR) 
•  The rate that darts land in the Bull’s Eye (e.g. per minute or hour) 

§  To apply to packet timing systems: 
•  Replace “dart” with “timing packets” 
•  Replace “land” with “have delay” (or “are delivered”) 
•  Replace “Bull’s Eye” with “Floor Window” 

§  (size of Bull’s Eye is analogous to the “cluster range” 
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The Floor Window  
(a.k.a. the Bull’s Eye) 

§  Window has width, height and vertical position 
•  Width is defined as 200 seconds 
•  Height is defined as 150 microseconds 
•  Position of window is based  

on minimum observed delay 

19 
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Network PDV Limit (G.8261.1) 
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Packet Network 
 
 

Network PDV Limit 

21 

FPP ≥ 1% 

NOTE: This is a relative measurement 
and doesn’t depend on timing packet rate 

Master Slave 
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Example Measurement 

§  Packet timing system operating at 32 packets per second 
§  Packet Delay Variation (PDV) based on flicker noise 
§  Low level of random packet loss (0.01%) 
§  Brief network outage (80 seconds) 

 
§  Steps for calculating FPC, FPP & FPR 

•  Find minimum delay 
•  Draw FPC graph, explain axes 
•  Calculate with sliding window 
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Example PDV  
with 0.01% Loss (@32 pkt/sec) 
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Search for minimum delay value 
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Draw horizontal line for minimum delay 
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Draw the Floor Window 
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200 Seconds 

150 µ seconds 
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Add the FPC graph 
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Look at just the FPC Axis 
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Look at just the FPC Axis 
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Smallest countable  
value is one packet 

Largest possible 
value is 6400 pkt. 

(32pkt/sec * 200 sec) 

Axis has 
logarithmic 
scale 
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Compare FPC to FPP 
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Smallest countable  
value is one packet 

Largest possible 
value is 6400 pkt. 

(32pkt/sec * 200 sec) 

6400 pkt  
is 100% 

64 pkt  
is 1% 
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Compare FPC and FPP to FPR 
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Smallest countable  
value is one packet 

Largest possible 
value is 6400 pkt. 

(32pkt/sec * 200 sec) 

32 pkt/sec is max 
(same as 100% FPP) 

1% is 0.32pkt/sec 
and is 64 pkt 
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Draw the 1% FPP Limit Line 
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Draw the 1% FPP Limit Line 
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Calculate with Jumping Window 

34 



Chip Webb, IXIA, ITSF-2013 

Calculate with Jumping Window 
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Calculate with Sliding Window 
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Calculate with Sliding Window 
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Compare: Jumping/Sliding 
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MAFE  (in words) 

§  MAFE measures: 
•  Peak frequency error implied by lucky packets 
•  Helps estimate packet slave performance 

§  Helps answer questions like: 
•  With a 1 hour averaging period, what is the 

worst-case frequency offset that will be seen? 
§  Closely related to MATIE  

•  Max. Abs. Time Interval Error 
40 
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MAFE  (in equations) 

§  MAFE: 

41 
(Note: this is the MAFE estimator formula from G.8260, eq. I-21) 
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MAFE Overview 
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Packet Pre- 
Selection MAFE 

Entire PDV 
Population 

Selected 
Subset 

Estimated 
Performance 
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Example PDV for MAFE 
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Packet  Pre-Selection 
(pick fastest 1%) 
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Pre-Selection: 
Average of  
fastest 1%  
over 200s win.  
with “jumping” 
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Packet  Pre-Selection 
(take the average of the 1%) 

45 

Pre-Selection: 
Average of  
fastest 1%  
over 200s win.  
with “jumping” 
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Packet  Pre-Selection Result 
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Pre-Selection: 
Average of  
fastest 1%  
over 200s win.  
with “jumping” 

Note: This pre-selection method reduces the number of samples by a factor of 6400 

Focus on 
the selected 
& averaged 
values 
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MAFE Computation  (Tau=200s) 
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Two Adjacent  
200s observation  
windows 
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MAFE Plot 
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506 ppb 
@200s 

MAFE Mask 
(15ppb) 
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MAFE Computation (Tau=400s)  

49 

Two Adjacent  
400s observation  
windows 

Note: Average the two consecutive selected samples in each window 
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MAFE Plot 
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250 ppb 
@400s 

MAFE Mask 
(15ppb) 
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MAFE Computation (Tau=800s)  
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Two Adjacent  
800s observation  
windows 

Note: Average the four consecutive selected samples in each window 
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MAFE Plot 
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124 ppb 
@800s 

MAFE Mask 
(15ppb) 
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MAFE Computation   (Tau=1600s) 
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Two Adjacent  
1600s observation  
windows 

Note: Average the eight consecutive selected samples in each window 
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MAFE Plot 
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31 ppb 
@1600s 

MAFE Mask 
(15ppb) 
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MAFE Computation (Tau=3200s)  
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Two Adjacent  
3200s observation  
windows 

Note: Average the sixteen consecutive selected samples in each window 
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MAFE Plot 
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19 ppb 
@3200s 

MAFE Mask 
(15ppb) 
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Floor Population Metrics: In a nutshell 
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MAFE: In a nutshell 
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Thank You!          Questions? 

 
 
 
 
 
 
 
 
 
 
 

cwebb@anuesystems.com 
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About Ixia 
Ixia provides the industry's most comprehensive converged IP network validation 
and network visibility solutions. 
 

Equipment manufacturers, service providers, enterprises, and government agencies use 
Ixia's solutions to design, verify, and monitor a broad range of wired, Wi-Fi, and 
3G/LTE equipment and networks. Ixia's test solutions emulate realistic media-rich traffic 
and network conditions so that customers can optimize and validate the design, 
performance, and security of their pre-deployment networks. Ixia's intelligent network 
visibility platforms provide clarity into physical and virtual production networks for 
improved performance, security, resiliency, and application delivery of cloud, data center, 
andservice provider networks. 
 

For more information, visit www.ixiacom.com. 


