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Agenda
� Clarifications on previous presentation
� Classification of m etrics
� A cceptance criteria



Cisco PublicE D CS -5 7 7 5 1 2  3

I nt r o du c t i o n
� At the last Interim Meeting in Monterey we agreed to gather the f ollowing 
metric s in ou r simu lations ( see au -thaler-C N -metric s-0 7 0 1 2 4 . p df ):

� Queue depth (Max, A v g , S tdD ev )
� T i m e ab o v e hi g hl y  c o n g es ted po i n t (T B D , ti m e ab o v e Qs c , n  *  eq ui l i b r i um  
po i n t)

� P ac k ets  dr o pped i n  n etw o r k
� %  ti m e paus ed
� A g g r eg ate thr o ug hput f o r  c o n g es ted f l o w s
� A g g r eg ate thr o ug hput f o r  i n n o c en t f l o w s
� S i g n al i n g  o v er head
� F ai r n es s
� C o m pl eti o n  ti m e f o r  i n n o c en t f l o w s
� C o m pl eti o n  ti m e f o r  c o n g es ted f l o w s
� C o n v er g en c e ti m e
� R eac ti o n  to  s ho r t f l o w s , f l o w  l en g th b o un dar i es  f o r  b en ef i t, f l o w  
l en g th b o un dar i es  that c aus e har m ?
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F l o w  C o m p l et i o n T i m e
� Definition of Flow:

� O rdered seq u enc e of  f rames originated b y a sou rc e node and 
addressed to a destination node

� Definition of Flow C om p letion T im e (FC T ) :
� Ideal :  D if f erenc e b etween the arriv al time of  the last B IT and the 
dep artu re time of  the f irst B IT of  a f low

� A p p r o x i m at e :  D if f erenc e b etween the arriv al time of  the last F R AME
and the dep artu re time of  the f irst F R AME of  a f low

� T h e FC T  c a n b e c om p u ted  I I F a ll th e fr a m es  of flow a r e r ec eiv ed  
b y  th e d es tina tion nod e

� W h en P A U S E  is  not u s ed ,  fr a m es  m a y  b e d r op p ed ,  effec tiv ely  
c om p r om is ing  flows  a nd  FC T  c om p u ta tion

� P r op os a l
� C omp u te F C T  only f or u nc omp romised f lows ( “good f lows”)
� C ou nt nu mb er of  c omp romised f lows ( “b ad f lows”)
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F l o w  C o m p l et i o n T i m e
� W h en P A U S E  is used ,  fram es cannot b e d ropped .  
H ence F T C can b e com puted  for all flow s

� H ow ever,  F CT  m ay  b e com prom ised  b ecause of 
b lock ing  insid e N I Cs

I n te r n a l  
F l o w  C o n tr o l

ECM Frames or 
P A U S E Frames

E x te r n a l  
F l o w  C o n tr o l
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F l o w  C o m p l et i o n T i m e
� P roposal

� For  ex ter na l flow c ontr ol (i. e. ,  P A U S E  tr ig g er ed ) ,  noth ing  c a n 
b e d one,  s o j u s t liv e with  it

� For  inter na l flow c ontr ol,  b loc k  only  th e flows  m a p p ed  to a  R L  
wh os e q u eu e ex c eed s  a  c er ta in th r es h old  (i. e. ,  s elec tiv e flow 
c ontr ol)

� T h is  c om p lic a tes  th e s ou r c e a r c h itec tu r e b ec a u s e m u ltip le 
tr a ffic  g ener a tor s  (or  a  “m u ltith r ea d ed ” tr a ffic  g ener a tor )  a r e 
r eq u ir ed  with in th e s a m e nod e
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C o nv er genc e T i m e
� I n M onterey ,  B ruce K w an presented  som e very  g ood  
m aterial reg ard ing  th e estim ation of transient d uration 
(au-sim -k w an-transient-d uration-0 1 2 4 0 7 . pd f)

� T h e “Initial Data Deletion” m eth od olog y  w as used  to 
d eterm ine w h en th e initial transient w as over

� A lth oug h  ex trem ely  accurate,  such  m eth od olog y  is 
q uite lab or-intensive and  tim e-consum ing  

� P roposal
� U s e a  fa r  les s  a c c u r a te b u t s im p ler  tr a ns ient es tim a tion 
tec h niq u e c om m only  u s ed  in elec tr onic s  a nd  c ontr ol th eor y  to 
c ond u c t q u ic k  a s s es s m ents

� U s e th e I nitia l Da ta  Deletion m eth od olog y  to “d ig  d eep er ”,  if 
need ed
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C o nv er genc e T i m e

Queue Settling Time ts
ts ∈ [ 0 ,  T ]  s u c h  th a t
|Qlen (t )  – Qeq | <  α Qeq
for  a ny  t >  ts
W h er e α ∈ [ 0 ,  ½ ]  
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Convergence Time
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Queue Settling Time ts
ts ∈ [ 0 ,  T ]  s u c h  th a t
Q l e n (t)  <  Qsc & &
Q l e n (t)  >  1  M T U  
for  a ny  t >  ts
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M et r i c s  C l as s i f i c at i o n
� T ier 1

� U s ed  to a s s es s  c onfor m a nc e with  P A R  ob j ec tiv es
� P er for m a nc e R ela ted

� M ea s u r a b le with  s im u la tions
� I m p lem enta tion R ela ted

� S om e m ea s u r a b le,  oth er s  r eq u ir e j u d g m ent c a lls
� T ier 2

� U s ed  to a c h iev e a   b etter  u nd er s ta nd ing  of a  p r op os a l
�Differ entia te fu r th er  in c a s e of a  tie b a s ed  on T ier  1  m etr ic s
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T i er  1  M et r i c s
� P erf ormanc e Metric s

� A g g r eg ate thr o ug hput
� F l o w  c o m pl eti o n  ti m e (Max, A v g , Mi n , S tddev )
� P ac k ets  dr o pped /  %  ti m e paus ed
� S i g n al i n g  o v er head
� Queue depth (Max, A v g , S tddev )
� B o ttl en ec k  l i n k  uti l i z ati o n

� Imp lementation Metric s
� I m pl em en tati o n  c o m pl exi ty
� P r o c es s i n g  c o s ts
� I P  c o s t
� S uppo r t c o s ts

� A m o un t o f  tun i n g
� S en s i ti v i ty  to  tun i n g
� E f f ec ts  o f  w r o n g  tun i n g

� S en s i ti v i ty  to  l o s s  o f  s i g n al
� E n v el o pe b y tes  (m ax f r am e s i z e i m pl i c ati o n s )
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T i er  2  M et r i c s
� A d d itional P erform ance M etrics

� C onv er g enc e tim e
� T im e a b ov e s ev er e c ong es tion wa ter m a r k
� Fa ir nes s
� T h r ou g h p u t of c ong es ted  flows
� T h r ou g h p u t of innoc ent flows
� C om p letion tim e of c ong es ted  flows
� C om p letion tim e of innoc ent flows
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Ac c ep t anc e C r i t er i a
� M etrics alone allow  us to m erely  com pare proposals
� O ur g oal is d ifferent.  Ch ose th e proposal w h ich :

�Does  a  “g ood  enou g h ” j ob  a t c ontr olling  c ong es tion a s  p er  th e 
P A R  ob j ec tiv es

� W ith  th e lowes t 
� I m p lem enta tion c os ts
�Dep loy m ent c os ts

� A cceptance Criteria is th e tool th at sh ould  tell us if th e 
j ob  is “g ood  enoug h ”
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Ac c ep t anc e C r i t er i a
� F or som e m etrics,  acceptance criteria are trivial:

� B ottlenec k  link  th r ou g h p u t >  8 5 %
�Qu eu e leng th  b ou nd ed  with in a  c er ta in b a nd

� F or oth ers,  it’s not so trivial:
� Flow c om p letion tim e ? ? ?
� A g g r eg a te th r ou g h p u t ? ? ?

� S h all w e h ave a b rainstorm ing  on th is?
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