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rainsmission Control Protocol (TCP) is the niost widely 
usecl transport laycr protocol i n  the Internet. Most popti- 

lar Internet applications, such a s  the Weli ancl file transfer, use 
tlic rcliahlc scrviccs provided by TCP. ’I’hc pcrformmce per- 
ccivcd by tiscrs of these Internet applications tlcpciirl 1;irgcly on 
thc pcrforniancc of  T C Y .  Studying the pcrl’ormancc tlyri;iinics 
of ‘I’CI’, therefore, Iicconics an essential pari. of dcsigning iiiitl 
building high-pcrformaiicc ‘I’Cl’/IP networks. 

Although the  pcrforrriancc dynamics 01’ I‘CP over tracli- 
tioual networks arc relatively well tinclcrstood, the rcsciircli 
community is only beginning to explore the ‘ I ‘ W  performance 
implications for  the eiiicrging and futurc iictworking environ- 
ment. Thc cmcrgiiig networking ciivironiiicnt has scvcriil new 
fc a t  U res w Ii ic ti have pro f o  i i  n c l  pc rio r ma ncc i in pl icn t i o  i i  s lo r 
TCP-basecl applications. I t i  this feature topic we prcsciit five 
articles dealing witli thc TC‘P pertormancc issties ani1 aiiswcrs 
f c x  the emerging networking cnviroium” 

Two striking features of futurc networks iirc wirclcssiicss and 
mobility. Thc  actiial technologies supporting wireless a n c l  
mobile cominunicatioris may change over time, 1 ~ u t  it is now 
;icccpted that wirclcssncss a n c l  motiility will tic part o f  must 
future commtinications. The questions now being askccl arc how 
‘IW pcrforms in tlic tctticrlcss world a r i d  what cu i  I)c clone to  
improve the situation. I n  the first article, “T(:l’ l’crforiniincc 
lsstics over Wirclcss Links,” Xylorncnos, I’olyzos, Mahoncn, and 
Saarancn cx;iminc the wireless l ink  characteristics, outline the 

wick r;ingc of solutioiis to  t h e  prohlcnis. 
Ano  t lie r intcrcs t i tig p l i e  riorn en on o1)scrvcd with so iiic 

emerging  last-mile solutioiis ,  s t i c h  ;IS cablc rnocleni ancl 
ADSL, is t l ic asyiiiiiiclric network behavior i n  t h e  tip- a n c l  
downlinks. Asymmctry c i in  lie ohservecl in niciisiircs sticli :is 
batidwidth or loss rate. Sincc ’I’CP h a s  flows i n  I i o t h  clirec- 
tions, asymmetric conticctioiis can have tiiiexpcctctl impacts 
on the pcrlorniancc o f  T(:l’. I n  “How Network Asyniriietry 
Aft‘ccts Transport I’rotocols,’’ I%:iliikrishiiari i i nd  1’~i~iin~iti~iI)li~iii 
identify the i‘undamcntal rciisoiis fo r  ’l’[’P pcrlorniancc clcgrii- 
dation over asyniinctric networks a n c l  present  scvcriil tcch-  
niqtics to aclclrcss the perforniancc problctn. 

Whilc asymmetry is ii rather sul,tIc ohscrvation 0 1  sonic 
crncrging iicccss networks, [lit: ultra high speed is no secret 0 1  
in o clc r i i  c o n i  in U n ica t io n 11 et w o  r ks. C; ig a I, i t G th c r i i  c t s ;I r e  
already being rollcd o u t ,  ancl LO ( i l l  nctworks i irc o n  the hori- 
zon. Can the 20-year old TCP ptinip datu a t  thcsc spccds? 

~~crforn lancc  prolilcms thcy cilllsc t o  ‘I’CP, and thc11 prcse11t a 

7’hc third article, “Iiiicl Systcni Optimizatiori for I ligh Spcctl 
‘I’CP,” Iiy Chase, Gallatin, a i d  Yocuin, explains how optimiza- 
tions below ancl above the TCY protocol stack can allow hosts 
t o  run 7’CP at  gigabit s1,cctl. 

Whilc soiiic rcsciirclicrs arc I ~ u s y  fine tuning T’CP l’or high 
Iicrforqiancc, we coiitinue t o  see proliferation o f  non-1’C:I’- 
hascd strcamirig incclia applicatioris gcricrating large volumcs 
01‘ traffic sharing Iiitcrnct routers with ‘I’CI’-tiasccl traffic. 
Since thcsc applications do not iniplcrnciit ‘L’CPlikc congcs- 
tion control i’tiiictioiis, thcy pose i i  real threat t o  ‘I’CP pcrfor- 
niiiiicc. I long, Alhucltierquc, Olivcira, aiitl Sucl:i examine the 
impact of strcaiiiing traffic on TCI’ perforinancc in “Evaluat- 
ing the Inipnct of Emerging Strcuning Media Applications on 
‘l’CP/TP 1’c~-forlllillicc”’ 

From the aliovc, il is apparctit that T( 2’ nccds to cvolvc to 
continue ;is i i i i  cl’fcctivc transport laycr protocol for the Intcr- 
net. Incleccl, thcrc have bccn scvcral rnoclilications to the core 
congestion control algoritliins i n  TCI’. Sally F‘loytl wraps up 
this featurc topic witli “A I k p o r t  on Sonic l icccnt Dcvclop- 
ineiits in  ’TC I’ CO ngcstion CO 11 trc i1 .” 

Before we conclutlc the editorial, scvcral acknowlcdgmcnts 
arc in  ortlcr. We rcccivcd 22 ai-ticlcs lor this fcature topic. Over 
45 reviewers worltlwiclc helped tis rcvicw thcni. L)uc L o  spacc 
limitations, we could only accept I‘ivc articlcs basccl on tlic 
rcvicw reports. Wc thank all reviewers fo r  their time a n c l  cxpcr- 
tisc, a n c l  atitliors o f  all subriiittccl articles for their submissions 
to  our feature topic. We ;iIso thank tlic Formcr editor-in-chicl’, 
Anclrzcj Iaijszczyk, l’or grauting us t he  s p x c  i n  this magazine to  
publish the I’caturc topic. ‘I‘haiiks i i lso go to ‘I’orn Chcn for act- 
ing i is liaison editor lor the leiittire topic. 
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