SMART ROUTI NG BACKGROUND [ 0001] In many types of client-server
architectures, a formof routing is perforned on a request nmade by a client
until it weaotwen7dshe server that fulfills the request. PhiraStypm28985 r out i ng
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client rdoe8ktlt isimth espronwethess and odiov conpidpnationa thag theakisclosutpemadsieseinodul e
obt ai ns a, net (t address of a server nodule to fulfill the request. For

i nstance,” P17 FSut er nmodul e may query a | oad bal ancer to obtain the network

address of the server nodul e. The rSUIMIBIARYdul e t hen determ nes, based upon
the network address of the server nodule, whether it is executing on the
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router nodul e deterr’rflnes that the server nodule is not executhg on the
utilized to carry the client request from the router to the server and to carry bac

response. For instance, the optimized transport might be a local-machine-only transport
that does not require the client request to be routed over a network. Rather, the local-

20  machine-only transport provides an optimized mechanism for routing the client request
without using a network stack.
[0005] According to one embodiment, a router module receives a client request. In
response to receiving such a request, the router module obtains a network address of a
server module to fulfill the request. For instance, the router module may query a load

25  balancer to obtain the network address of the server module. The router module then
determines, based upon the network address of the server module, whether it is executing
on the same physical computer as the server module. In one implementation, the router
module compares the network address of the server module to a list of network addresses
that the server on which the router module is executing responds to in order to make this

30  determination.
[0006] If the router module determines that the server module is not executing on the
same physical computer, the router module forwards the client request to the server

module utilizing a standard network transport, such as the transmission control protocol /
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20  Furthermore, the claimed subject matter is not limited to implementations that solve any or
all disadvantages noted in any part of this disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIGURE 1 is a network diagram showing one illustrative operating environment
for the embodiments presented herein;
25 [0010] FIGURE 2 is a network diagram showing aspects of one embodiment presented
herein for optimized routing;
[0011] FIGURE 3 is a flow diagram showing one illustrative process for optimized
routing of a client request in one embodiment presented herein; and
[0012] FIGURE 4 is a computer architecture diagram showing an illustrative computer
30  hardware and software architecture for a computing system capable of implementing

aspects of the embodiments presented herein.



aspects of the enbodi ments presented herein. DETAI LED DESCRI PTI ON [ 0013] The
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20  operating environment for the embodiments presented herein. In particular, FIGURE 1
shows aspects of a system 100 that forms an illustrative operating environment for the
embodiments presented herein. As shown in FIGURE 1, a client computer 104 connects
to one or more server computers 102A-102B via a network 106. It should be appreciated
that the networks discussed herein, such as the network 106, are merely illustrative and

25  that more or fewer networks may be utilized in the actual implementations of the
technologies presented herein. Moreover, it also should be appreciated that while a single
network 106 has been illustrated in FIGURE 1, more networks than illustrated may be
utilized in various embodiments presented herein. Moreover, it should be appreciated that
the network 106 may span the Internet, for example. For instance, the client computer 104

30  may be located on one continent while the servers 102A-102B are located on another.
[0016] It should further be appreciated that the client computer 104 may comprise any
type of computing system capable of generating a request to a server computer. For

instance, the client computer 104 may comprise a standard desktop or laptop computer



type of conputing system capable of generating a request to a server
conputer. For instance, the client conputer 104 may conprise a standard
deskt op owolapriapssgonput er system a server conputer, a ramaisedid/ioesyaput i ng
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t he router e forwards the clie request to
1 IOA 1 IOB including but not limited to, the current processmg load of the server

computers 102A-102B, providing a higher quality of service to certain categories of client
computers 104, and other factors. It should be appreciated that the embodiments presented
herein are not dependent upon any particular mechanism utilized by the load balancer 112
25  to identify the server module 110A-110B that should fulfill a particular client request.
[0019] When a request is received from the client computer 104 by one of the router
modules 108A-108B, the router module that receives the request will query the load
balancer 112 for the network address of the server module 110A-110B to fulfill the client
request. Once the router module 108A-108B has the network address of the server module
30  110A-110B for fulfilling the request, the router module forwards the client request to the
appropriate server module 110A-110B. For instance, if the router module 108A is
instructed to forward the client request to the server module 110B, the network connection
114B is established with the server module 110B over an appropriate network connection.

Similarly, if the router 108B is instructed to forward the client request to the server

4



appropriate server nodule 11 OA-1 10B. For instance, if the router nodul e
108A is instructed to forward the client request to the server nodul e HOB,
t he net wowb 20omnesspi on 114B i s established with the serwyemr/useanioessiOB over
an appropriate network connection. Simlarly, if the router 108B is

i nstruct gfodufe iﬂw\@ﬁ@cﬁéﬂ?re‘ghé&'&tfo%%% VialtRe AdiGoResoracaRAU18DHPAK W BE
client request is forward via the network connection 114D. Likew se, if

t he rout ef thapolttemedda 108A iinsstrumedio foovdrd thearcduashe sceguewmduled 1845 thsr

modal o nnityorh SolotBE K160 PSRt R R TR SR o1 e

rout er nudyhefod MBIk reqisest. WSibneidrly, fomrrm@teﬂmbbaeqt)gsm ink@@esto fopvdrbe
server nodul e HOB the network connection 114C i s established between the

rout ep mibsleent pEBeH teithewerveempdyle 1d 08 te rOBoRonpedion| lildftis pdehbisBed i s
for war deﬁe{\i}‘e%h‘% PYlte %fo%lﬂf”ﬁ)%% dO[H% (e IR0 @ggoﬁjﬁéﬂ%\éﬁ Iﬁg&glgkt‘%s 110A-1

10B are al'so re urne e rou nodul e net wor k
connect i dorwdrfé2Btreliport. Respaasp ﬁem tht appropdigd s¢rireifth GHIRE 1 10A d 10Btavealko
connecti on 114A i s established R t ween the router godul e .108A and t he
server nogUmedia 8k reyshmEABIG RS AnkeE Yo HSRBIFISt™WATS Caxeeti®i-ng on the sane

hed
server Cﬁﬂ@'{ir gg tt%e?%ng% b tbYin G@ﬁ@f\@ r*né%@a&eﬁ)hrg&ﬁégq CAIiS o8& ﬁlf%ﬁ%d she

bet ween e 108B a the server even t ough t hese
conpdfientbstvagen texeutdr inmglugn] GAcarsiaire sghgrsnedile $EFA evenctboggit these102B.

Est abl i shin net wor k. connecti ons 114A and C r is very
Toer Tl ot dhmpohdlts DR R ETing QR AE e R AR CoRABFL RS Sl o BB o i th

r ef er enceohfechibPYRIS i PesthbBgiidasswddhithe RAdrintodud 1088 4dde §608ahb&ule [ 0021]
Turning now to FIGURE 2, aspects of an illustrative system 200 for

provi di nd 16Bteven hedgh th@ser WMW@@I\G executingeon o duhe phydal serderacoswutasr
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ot radapy RSt sfRS sh el e YRR W B i YEY Cout oot
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110A are executing on the sanme physical server conputer 102A. Additional
det ai | s rBghRdHhHaRfesphecssculiputng sseeioded bel ow. [0022] As shown in
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router nmyqbuhﬁzeHGBﬁtlﬁglamwaeﬂ aroaltemqmakt I(E(Maﬁdca {checr hoaidldbBl0@ned# bd 12 for the
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the client request
module 108A and the server module 110A are executing on the same physical server

computer 102A. Additional details regarding this process will be provided below.
[0022] As shown in FIGURE 2, the router module 108A may receive a client request 202
from the client computer 104. In response to receiving the client request 202, the router
25  module 108A transmits a request 204 to the load balancer 112 for the network address of a
server module 110A-110B to fulfill the client request 202. In response to receiving the
request 204, the load balancer 112 returns the target address 206 of the server module
110A-110B to fulfill the client request 202.
[0023] When the router module 108A receives the target address 206 from the load
30  Dbalancer 112, the router module 108A determines whether the server module that is to
fulfill the client request 202 is executing on the same physical computer 102A as the
router module 108A. For instance, in one implementation, the router module 108 A makes
this determination by comparing the target address 206 to a list of network addresses 208

to which the server computer 102A responds. If the target address is identified in the list
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[ 0023] When the router nodul e 108A receives the target address 206 fromthe
| oad bal ancer 112, the router nodul e 108A determ nes whether the server
nodul e t o 208/t1068bul fill the client request 202 is exe®amiusgolon2gBe same
physi cal conputer 102A as the router nodul e 108A. For instance, in one
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server modul e I10A via an optim zed transport 210. According to one
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t rangpor tan o-ﬁhﬁnibldtttdi\ﬂs%ﬁd2 10 ansgeedihg ?ol&he' @nbvdihansihebptithat tﬁﬁﬁfortrmto utilize
a network stack and t efore is h| ghly optimzed conpared to other types
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-only tr I NS I}@A ") naned
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nodul e 110QA can commruni cat e shou be .appreci ate al t hough a WCF
named pi pEIIBF AAFMETF stagl #1d t?%@%qfﬁ l%lﬁéﬁwptlmﬂdépn}p %Féfypﬁﬁoﬁescr i bed
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those skilled in the art may be utilized Create a

comprises a WINDOWS COMMUNICATIONS FOUNDATION ("WCF") named pipe
binding. A named pipe binding creates an area of shared memory on the server computer
102A through which the router module 108A and the server module 110A can
communicate. It should be appreciated that although a WCF named pipe binding is

25  utilized in one particular implementation described herein, other types of inter-process
communication mechanisms known to those skilled in the art may be utilized to create a
transport between the router module 108A and the server module 110A when these
components are executing on the same physical computer. Additional details regarding
this process will be provided below with respect to FIGURES 3-4.

30  [0027] Referring now to FIGURE 3, additional details will be provided regarding the
embodiments presented herein for optimized routing. In particular, FIGURE 3 is a flow
diagram illustrating aspects of the operation of the router modules 108A-108B according

to one embodiment presented herein.



transport between the router nodul e 108A and the server nodul e 110A when
t hese conponents are executing on the sanme physical conputer. Additiona
detail s rwgandingssvhi s process will be provided bel ow wpCh/usesipmesI3s o

FI GURES 3-4. [0027] Referring nowto FIGURE 3, additional details wll be
provi ded [ﬁmﬁrl%ﬂbﬂlél%eaéﬁ%%%éd%ﬂitﬁe R E&E Bp&dH AR REGTAheRR 41 zed routing.
In particular, FIGURE 3'is a flow diagramillustrating aspects of the
oper at i onmpfemanéedr(dlizse saquendced caDgwcn DgBemenod détmgr progumemedblosi ment

presented herein.[0028] 1t shoul appreci ated, that. the.| oqgi cal

bperati oduMEREe 5aaP i v RAPE Pord? L AERIEE RS b Ghink I AEF o oreput e

i mpl ementcgduidlodulRl With@OTha Eb PO €Sy sfet) T GinGylerBer@ AL b Mgrt&Y &£ &vicnd/ or

(2) as interconnected nachine logic circuits or circuit nodules within the

conmpufi nglepgnsienian tha geifpimnange ardethenrcyiremendt eldhe 6pmpwsiLwsi§8pendent on t he
erforma t : | Tent o) i i ngly,

Phe | ogr cueoR S e oot G AR Rl MErcHPRHALRE RYBHE M AERECL 0Ot s

oper at i onperasivid)ctructadal dendesescts, actmodules. Tk lopsratidiime steuddypel ddvi@nsacts

structural devjices, acts and nodul es may. be i nplenented in software, in
firmaar e A0l Aoy ir%ﬁﬁﬁdﬁwg%enmdgmtsaﬁwa@gbe,%%%rea}wp%wum? Bt#lither eof . It
shoul d al|5a. b& 13RPELALEGh ’érg f.”ﬂrsﬁ%ﬁelg a&%‘%%?agﬁ&_@rﬁ?eh'tﬂﬁﬁn%%r R&ydper for med

than shown 1 n the figures an escri erei ese operations may al so
be pdbf oropeditions maylbé pef@entedshabeshotvnan thehomeedasiciesdrdatd hereg. nNThds®029] The

routi ne 300 hegins at eration .302. . where.t route dul.e 108A retrieves
the | 1ot cBPralatuBrk e B F BETRaads A R eI aRyeRowaHrSTRE TR ut [ | zes
for commypg0ftTRReutiicOID0AREMBEL Hftrafh 302NEhERUAS ARt3ADIRIOIBAIR R es
operation 304, where the router nodule 108A determnes if a client request

202 has Weehstogoeiwosld addresses? Gothpithe servenmompater tiR@Agitiliees foc onput er 104 for
| nstance.c b f D0k N OUML 0RO HRLULAR. 10 ORSLAL | 0N, B0, wher 6y agot her
such det SPHMRAYGAERD ) §GpRGReration & 0ul}cf Bé a%)prpe tated WETa°t b\i‘ig% t he

f unctisonahd foyitcs Mgdnld MOSAl G@dmidesiifa cliédd $équatted2ass bednngediedd emmd in a

| oop, other enbodi ments may not utilize a | ooping mechani sm For instance,
in one i FAMOHISHtAER anthe chentwpawates 194 Eunnstance) SRt tBe Fraying 809 mteinated when

fo’ T oop. ITRERHER 0! RERSAOURR A BnfRlbh 1s AT G UL ORI AR 1lE, BOOETSS
If the ralthenghthdfiretidA8iy slesai e GURI b énllusteqetst bedPZperfdmmed v laoe, 300

proceeds to operation 306. At. operation 306,.the router nodul e 108A
t ransmi t thercabadigienssgnay pottikize 8 depnig RecepisT For d1iHics:i 1R ke t ar get

addregs 20Q81entiBnSBE YRSccERABNA id FAUREERa} Be initiated when a client request is

received. As aresult, there is no need for the process to loop in the manner shown in

FIGURE 3 in such an implementation.
[0030] If the router module 108A receives a client request 202, the routine 300 proceeds
to operation 306. At operation 306, the router module 108A transmits a request 204 to the
25  load balancer 112 to obtain the target address 206 of the server module 110A-110B to
fulfill the client request 202. Once the router module 108A has received the target address
206, the router module 108A compares the target address 206 to the network addresses
contained in the list of the network addresses 208 to determine if the router module 108 A
and the server module 110A-110B that will fulfill the client request 202 are executing on
30  the same physical computer system.
[0031] If the router module 108 and the server module 110A-110B that will fulfill the
client request 202 are not executing on same physical computer, the routine 300 proceeds
from operation 310 to operation 312. At operation 312, the router module 108A utilizes a

standard network transport 212 to forward the client request 202 to the server module,
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fulfill the client request 202. Once the router nodul e 108A has received
the target address 206, the router nodul e 108A conpares the target address
206 to t hwonetowrdssaddr esses contained in the list of tireTristewnkssasidr esses
208 to determne if the router nodul e 108A and the server nodule 110A-1 10B

that W | Igufphd thk ke BEMENIIENT 0B 8RH .S tecdRE iR RsOR8E HbNbe SvEMBo &R (Y Si cal
conputer system [0031] If the router nodule 108 and the server nodul e

11 OA- 1 1@Breshensewvp te dlighfricfiiest PR2. cfroaraperasigned £, the Powdine 3ABpraskedsubi ng on
sanme physical. ¢ uter. the routine 300 proceeds fromoperation 310 to
opor art onraiaiof 3R de&irineh 8o L Yoy MR SR I SEBRY B PleS8e? 1% andar o

net wor k tsirailgReddne12 to forward the client request 202 to the server
nodul e, such as the server nodule HOB, and to receive the response fromthe

servef nd®B2k IHDR rpvics megead 884 dletermingp thahthetageieasidrasp of theseryebpeddei on
312, the nQutj r | 304 ' . wher e

anot her sll}ghl %ﬁ’b;%etﬁgﬁ lrfglqtgggﬁgﬁnﬁ%/q%ﬁ%&?r&g%ée%@é%p %n glgé%% ?gﬁl%gg%g?r. [0032] If
t he rout epmpotty) the dddBiAc d60 prateeBIrdnnaperhtien 3 Hrg@peaddn 854 At opdigticer ver
nmodule 110A-1 10B to fulfill the client request 202 is executing on the
same phys%%affll*e §‘§+t¢FéP°@g?rﬁQ§%PFIH%%QHPBHW@QC%@@WO& okibederar ﬁae_cf&_émati on 310
to Pp?ragb@&sﬁi‘(ﬁ-m%ﬁe QPR Addat, S ’as&ﬁbesefr%ﬂh%du[@ﬂlm‘?tﬂa(?%l %1HE'tK@S an
optim ze ransport 210 to forward the client request 202 to the server
nmodull®, slicht ragudsh202s@erdve rearpduthercif@Ae ta thatclivntlrbquest 302l |Ag discus$ddent

request 202 and to. r.eceive th esponse to the cligent requyest 202..As

05 ScussedPaBndls ORHUTGRIPoRg ! FRveaBPrS ey abyblies Bray SREHE « nat
utilizes jRbR@EMbENERA. TbriikktAHe tﬁ@@@ﬂhﬁ@&'%ran%@ft 210$h A @prisbe 1@t | M zed
transport 2104;;%1&(:0@“ se a TCP transport. ternatively, the optim zed

t r anspor tirapgi® gotprelys ehearptiopeédiranspont dedmaschinpese andgtinizechlogalet t hat

utilizes binary encoding,, su as..a naned.pi pe.bi ndi ng., From operation 314,
the r out s gt PR RRRen® Yl ati Gy SR Spisact At s ThERE Bt her
client repusbn 302 thasoubige BEE &itwas tas)drNioa3O SEifcussedaabsi ¢liv e MRS .

[0033] FIGQURE 4 shows an illustrative conputer architecture for a conputer
400 capatslientgpqusye2Qi maybe Freciyed pRhpiocessemidfeindagaaribed herein for

optim ze td j : / C edr-Ghilect ure
oE - ALy L TRONELBEESSAb SRS T B s
conput er odrteccmbyg ke sottwlarz@injoncetx dcstridedhyremsioeoptimatd tdueing i thear e
conponent s presented herein described as executing on the c¢l|lient conputer
104, t he BEGEPreREHpiAbars 1aooempse e hesoBaH N BAb MRded ﬂhlftz?tef 8034] The

conpyper BhedHibRAIdEEoS19MBp,Id? sEilvE- R hidinl WESHcttF88d flx iR GRY S| NT

aspects of the software components presented herein described as executing on the client
computer 104, the server computers 102A-102B, and the load balancer 112.
[0034] The computer architecture shown in FIGURE 4 includes a central processing
unit 402 ("CPU"), a system memory 408, including a random access memory 414

25 ("RAM") and a read-only memory ("ROM") 416, and a system bus 404 that couples the
memory to the CPU 402. A basic input/output system containing the basic routines that
help to transfer information between elements within the computer 400, such as during
startup, is stored in the ROM 416. The computer 400 further includes a mass storage
device 410 for storing an operating system 418, application programs, and other program

30  modules, which are described in greater detail herein.
[0035] The mass storage device 410 is connected to the CPU 402 through a mass storage
controller (not shown) connected to the bus 404. The mass storage device 410 and its
associated computer-readable media provide non-volatile storage for the computer 400.

Although the description of computer-readable media contained herein refers to a mass
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unit 402 ("CPU'), a system nenory 408, including a random access nenory 414
("RAM') and a read-only nenory ("ROM') 416, and a system bus 404 that

coupl es twe 2amymresot o the CPU 402. A basi c i nput/ out put PEYAISRMOL8YBRI Ni Ng
the basic routines that help to transfer information between el enents

Wi thin tRe,eQMRItERr stfils a%ﬂfﬂrmﬁéor‘:@lblmw&@et HRho1§ b@faﬁ‘ﬁtﬁgaﬂeﬂ by gosBOM 416.
The conputer 400 further includes a mass storage device 410 fof storing an
oper at i nqkél)eén@theﬁmhateqomnutfaﬂﬁmbbmghew beaant ageihahic poroputenstoregul es,

whi ch are d(fs ) agsredal%e{ det ai Qﬁ ein. [0035] The nass storage

devi ce 4109 %r?e P PR EBIPHES Yy ough a mass storage control | er
(not  showpser BYREaY: Sﬂeifaﬁlptldﬂ andust Hidatiohh CorliBaer-2h @lAgMedia\handibde and its

associ at ed conput er-readabl e nedi a (frow de non-vol atile storage for the
conpuber vabuile mdnsayatiipacaesele prd pm-smovabisprcsia wepleragited Wetlva cont ai ned

herein r drive,
it shoul ﬁféé a(tﬁ)lgfre %}; %ﬁgﬁgt&gﬁogg%sﬁﬁlgﬁgﬁtﬂcr%la%ﬁgnﬁﬁ eg_r%{dtﬁ Jélg gllrirsptt)lﬁi%&gf‘\ﬂeadabl e
medi a camahestmnmraymolg@bxh modollasput athesdant. alge axedpk, tdraputeraﬂfeadim)mmeéms ed by

t he conput er  400. 6 By of exanpl and tation,
conput er 1Pudesnb 1%%‘& ’émFF‘éi;i% %M&)M@EEB (ﬁ% SPPPEST ¢thfovabl e

and non- remevaRl e B @RS DU\ AR vIBLNOHSRE pRgImolipaver st orage

of |nformat|on suc S conp er-rea I nstruction ata structures,
prog rl@m rBIduHResY oor omlhdwe)ptlcbdlsa)ragéomagrx@nmasetteso rr;agnerc—tapaaiaighalm@sk a
includes, but is not limted t | ash

EEP
ot her solSf%? %ﬁt%ﬁ(’éhweﬂ% %E%ﬁ%fiﬁws %fcﬁnﬁdwer&ﬁw&wra|wl\§%%m%%ﬂbfe Ogjkyre
("DVD"), iR irBbishdRON an@wHH@h RRLEGSd 15 AL 38RpuldRANEL | C casset tes,
magnetic tape, magnetic di sk storage or other magnetic storage devices, or
any ot herl0¢3H iAqeohi g to \@alnubemh@fémen@, the oo@puﬂqe4(éib@ay eperitgfipp matwthedand

whi ch can_be acc | & 40t0 [nOO{?, rd| 9\% 0 vharlt

onbodi e LTof g SRE e Ao DR er e o G ER e Bl Ru R B D ng
| ogi g8l GRARRERURONThE Gorhpiret €00CARPLEERIS: th HiOGRoK m)ttmmgh 8 Wt B t he

networ k 420. The conputer 400 mag connect to the network 420 through a
net wor k iiPeEReAEEt 4 qonaersediorthebret)4 dt thealdhesanpoesiated thanbe netwssk

appr eci atigd, ﬂe nn{IU% IH%F S & hﬂﬂ%ﬁft%(gnﬂé@h% 08 ¢ %x of‘hét%?vohfs alﬁh'réﬁilﬁt%d to
connect to o es o net wor renote conputer systens. €
conput er céﬁ@utmyymrﬁ@ Threcd omeherteaa 00 mipyt ol @uib plutie amntpudbmtﬁut cbhofl@rd12derei vi ng

and processing input froma n nber of _ ot her. devi ces, C| udj a keyboard,
mouse, OrCEIEEE ARNPIOCESIPRIRPYL AWM & A eﬂ% offieEgRECepy inc ki %h@)oaré}n

| npubhoutpiifse C&%‘léc%ln% styTRY(nBf howden RIGPRE 4)°0 SmflhgplaBYnSiffogffe @ printer,

or other type of output “device
controller may provide output to a display screen, a printer, or other type of output device

(also not shown in FIGURE 4).

ry or

[0038] As mentioned briefly above, a number of program modules and data files may be
stored in the mass storage device 410 and RAM 414 of the computer 400, including an
25  operating system 418 suitable for controlling the operation of a networked desktop, laptop,
or server computer. The mass storage device 410 and RAM 414 may also store one or
more program modules. In particular, the mass storage device 410 and the RAM 414 may
store the router module 108 and the server module 110, ecach of which was described in
detail above with respect to FIGURES 1-3. The mass storage device 410 and the RAM
30 414 may also store other types of program modules and data.
[0039] It should be appreciated that the software components described herein may, when
loaded into the CPU 402 and executed, transform the CPU 402 and the overall computer
400 from a general-purpose computing system into a special-purpose computing system

customized to facilitate the functionality presented herein. The CPU 402 may be
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(al so not shown in FIGURE 4). [0038] As nentioned briefly above, a nunber
of program nodul es and data files nay be stored in the nass storage device
410 and RadI2dlm1ods9t he conput er 400, including an oper aPcm@syisesyssl18
suitable for controlling the operation of a networked desktop, |aptop, or

server CoQgRithRfed ﬁmﬁ aﬂ?ﬁ&nﬁéﬁf@ﬁﬁm%i@ &%t%@ls%%@e EMiElndRY, wHi&Pmay or e one
or nore program nodul €s. particul ar, the mass storage device 410 and the

RAM 414 redivisiualiyeor ¢vélect@ml3eassnmd@menumberanfdtame M@ﬁ\ﬁﬁ%lfﬁ@dﬂwl e CRY) 4@ach of
whi ch was agleoscgra i.bed ﬁnltdet% %bo e witl g eectt g Fl % =) n,[3 ne he mass
storage daWi WYL AHE T HEHRRA s n@@p 515% VOIS YT L Binel o gr am
nodul es  aiichifl #feasofth@B3Abdllts SiB@Bicd HeeiRPPR&E icainpaiet-BaicutabR i8aficiene
conponent s described herein may, when | oaded into the CPU 402 and executed,

t r ansfor mahieansiumgbe CREH 42y W@fﬁéﬂg hew e BY U8 drapsigaebyepdy $dtepur pose
conputin puyr, to
Faci 11t atl e b f P RS Sor bl AT S SRR A PR SRS
beconstrlﬁRIédOIrom any nunber of transistors or other discrete ci rcui t

el ements, which may individuall éﬂor col | ectl vely a?surre ny %g&

states. MM sF;ﬂse flgéhaq YoV af HROBPEs RIS NG HR YE %9straals
machi ne, s'trﬁct'h EorhPutErife &Eb%bin%dl'a SIEMEH hORs . CAR sgbélﬁg tﬁéhéf@hﬂatfoﬁ%f
sof twar e m)du | scl osed erel n. ese conput er-execut abl e 1 nstructions

may ﬂﬂanqﬂlgslmltshect(ﬂ%Unﬂﬁer@yd spefamdigﬂ fagtotsoin differc@Pithpl@Rerttatansiof tloms bet ween
st at es, e ansf or h transi st or r ot her cr ar.dwar e

ol arront s CoGEPPuERRGPERET b oo oonop Subie Aot FRisCLBF Bh e UG oo

pr esent ed,sBefoSindpldBht HSQnipudtSERTaBl & B IWRiIER thSdomffultdBadibld &dia is

conput er -readabl'e nedi a presented herein. The specific transformtion of

physi cal cheragietisedeasrmaimate oe smoodary atorratg@sarfdatbt: bke, Forexdimptee ifghe computer-
| npl enment atdaﬁpe rn?dclaals 1mple?n§esn et éﬁﬁm c agx cﬁérlp%asF%me R UC %%o(\fﬁvhare 48 sednCI ude,

but are Nné y

conputer -hegsitlatal &c RBREIdRd owhied biiputfiereeibRihEdia b @dﬁﬁbﬁmﬂg dheAphySical state
characterized as primary or secondary storage, and the |Iike. For exanple,
i f the conpremiendugrensegna Fo eapblnitnselivay senirasirochesalied menory,

the sof t yapg s 8@%@% NG’ ‘?1:1&‘ dR¥e t?@{&ﬁ&gﬁ&@@or{s &tlﬁgﬁpeunégﬁ{écrd)}l_%ﬁgtgf' e media

by transform ng ysica e sem con

exanpl e, rhehﬁo@oﬂm\a/ad)&wmmynetyraﬂmﬁrmmfnmhhe phpdiel shtctofanet edmpehensapaciet or s,
or other disc e circuit elements constituting the sem conductor menory.
The soft\)iféls‘@“‘r%ﬁ a heEyPPRansf orm t he physical state of such conponents in

or dengt 0 (843} & Gafothel BRIEMPARe computer-readable media disclosed herein may be

implemented using magnetic or optical technology. In such implementations, the software
presented herein may transform the physical state of magnetic or optical media, when the
software is encoded therein. These transformations may include altering the magnetic
characteristics of particular locations within given magnetic media. These transformations

25  may also include altering the physical features or characteristics of particular locations
within given optical media, to change the optical characteristics of those locations. Other
transformations of physical media are possible without departing from the scope and spirit
of the present description, with the foregoing examples provided only to facilitate this
discussion.

30  [0042] In light of the above, it should be appreciated that many types of physical
transformations take place in the computer 400 in order to store and execute the software
components presented herein. It also should be appreciated that the computer 400 may
comprise other types of computing devices, including hand-held computers, embedded

computer systems, personal digital assistants, and other types of computing devices known
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[ 0041] As anot her exanple, the conputer-readable nedia disclosed herein may
be i npl enmented using magnetic or optical technology. In such

i mpl enentwiDi2ongL17d8he sof t ware presented herein may tranglCoruseatbe2$bysi cal
state of magnetic or optical nmedia, when the software i s encoded therein.

These trapsfRE Qlﬁllé@ﬂﬁth_éfﬁbg._ g _hldg‘é‘oﬁleﬁlﬁfaitdalghﬁthgg & Aoochay Aatigsb@l i cs of

particular locations within given magnetic media. These transformations may
al so i nclalidd tlat ¢asmpongnts Weowwin ysFIEHIRE damay exlusie ot campendngt theisare hot

particul ar_J.ogati ons. wi.thi iven optical di to ¢ e.t-he optica

har act e ef i PTaCte o R R4 3 TP Bs i aRd WSOl redi a
are possithdtehdwh hoBIGUURParti ng fromthe scope and spirit of the present
description, with the foregoing exanples provided only to facilitate this

di scussi df043] dded on thelfprgreings it shaldboorprogiated fwtifeghmrogipplos epéamegdt hat
many typ iealy i . AR . r 400 in
or der t0%§wﬁﬁgﬁgﬁ§k§$ggﬁﬁﬁﬁt%@55 lﬁgggﬁggﬁg@%€@§§%%¥g%%%ﬁggpﬁéﬁein. I t
a}so sho?hdxbgdapphgmkpmp?jgbaiaﬁ@ﬁgﬁﬁﬁPgheﬂﬁﬁﬁ?egmmnmnmn@gﬁgmﬁiherttypes
Syt o, RNEGRH il P HSSTOUARE SRR o LR TS CHROEGRBIE T AG evi ces
knownt o tgqerSfolol R it ind dfioftdbindd inl fic A RACLALEHRL AOGHLAAM IARIROMUL er
400 may not include all of the conmponents shown in FI GURE 4, y include
ot herlOc orp dreptsfit ficturas, @ctspdr reechd desctibgd sdremn RiatheF | tiBURIEcHic foatureayactst i | i ze
an architecture conpletely different thap. that sho in. FIGURE 4. [0043]
Based on “DHENKGFEYHE AGeatd SxioaaTberinpr B ded Nea: CFERhnol ogi es. for

opt i M zedogQPtTHGuBE: RARY IHIQRHLRE hBIVR-is HovIRUBY WdyofSuiinREbn B8l
presented herein has been described in |anguage specific to conputer

st r uct ur shofld aptibeeonsiretdsd ohidig ¢ Ylariawdmodiagatians mad changas gy be peaclie o ¢
conputi ng, maghi ner nd..c ut.er .re | e. ia, it is,.to be understood
Chat  t he oA Bt ARG bR SRl Remite ko el
l'imtied tapplibigionpRikirated bePddscEbed, @6d With&lt depsltiag deaCtht Bad shieik ehdiscopat her ,
the specific features, acts and nedi uns are disclosed as exanple forns of

i mpl ementdf d RIRENEINNFREON. PdEN4Y setferts iphe &elloveng eleiescr i bed above is

provi ded by way of illustration only and should not be construed as
limting. Various nodifications and changes nay be nade to the subject
matter described herein w thout follow ng the exanpl e enbodi nents and
applications illustrated and descri bed, and w thout departing fromthe true
spirit and scope of the present invention, which is set forth in the
following clainms. CLAIMS 1. A conputer-inplenented nethod for routing a
client request (202) to a server
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nodul e ( 110), the conputer-inplenented nethod conprising

conput er-i npl enent ed operations for: receiving a client request (202) from
a client worgpuviar6sf104) at a router nodule (108); and i RCTASP@NDHLIIBD
receiving the client request (202), querying a |oad balancer ( 112) for a
target network address (206) of a sqrugimgodul e ( 110) to fulfill the
client request (202), conparing the Target network address (206) to one or
mor e net wor k dderepetesinpicmented metfodrfet mutikg adbendsemsst(20B)toaseyet er mi ne i f

t he router dul 108) and .the server ule (.110) to fulfill the client
oquest . (BT UID Brellm g b Re e BRseRe kit Shpblet Mullmertd T ecponse
to det er rigpbiafignd fdat the router nodule (108) and the server nodule ( 110)
are executing on_the sane physical conputer, forwarding the client request
(202) from t hecedingp chedusaicsti8e3) from prrbickicopmutand ) at ¢ romaymeduie an
optim zechég apsport (210) that utilizes binary encoding. 2. The

conput er -'i m?r enented nethod of claim1, wherein the optim zed transport
conpri ses an aptdspozsedo raeblingthc blicre requebty(202)agsgpoing a 18ad Bdtencer (112) for

conput er - i npl enent ed thod of claim2, wherein th ptim zed | ocal machi ne-
only traﬁ’stbligFEHQWPﬁﬁ st40% f %ﬁ%%nrﬁ@dm@fl 1%@ @fﬁb@ml@mﬁﬁq%@%h met hod
of claim j .M .ne- ises a
anad p SapHAAE BB AR NBRA, | ROFIITR U Biire ABErk AARSRA! In FRTBE

conput er -rewewrlitddiesses (I8 tedétemsns tfohedutdn ercelole WA cdnd thbeamvermeadied by a

conput er, S c ter t rformthe nethod of claim1. 6. system
For tout (G SR L kShoy ey s SEr VAR FRobE Pt P CorfenSistlom
conpri si N resBosRty btcRidHgahit thd DutGHIdudined) i thes@ldanédde (89paRd to the
client request (202); a router nodule (108) configured to receive the

client regeasing©OR0R) sardphyisivak oot eforwandagehe chent rénpces|(2@htfrane theest

LT o
t he rout QﬁiliMh@F(eﬁ&&ﬁimg_and to forward the request (202) to the server
modul e ( 110) utilizing an optim zed transport (210) in response to
det er m niZng t Hde copwuter-implemented method of claim 1, wherein the optimized transport
comprises an optimized local-machine-only transport.
3. The computer-implemented method of claim 2, wherein the optimized local-
machine-only transport utilizes binary encoding.
4. The computer-implemented method of claim 3, wherein the optimized local-
machine-only transport comprises a named pipe binding.
5. A computer-readable medium having computer-executable instructions stored
thereon which, when executed by a computer, cause the computer to perform the method
of claim 1.
6. A system for routing a client request (202) a server module (110), the system
comprising:

a server module (110) configured to receive and respond to the client request
(202);

a router module (108) configured to receive the client request (202) and, in
response to receiving the client request (202), to obtain a network address (206) of the
server module (110), to determine if the server module (110) is executing on a same
computer as the router module (108), and to forward the request (202) to the server
module (110) utilizing an optimized transport (210) in response to determining that the

server module (110) is executing on the same computer.
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server nmodule ( 110) is executing on the sane conputer.7. The system of
claim6, further conprising a | oad bal ancer, and wherein obtaining a

net wor k awioressi1odsot he server nodul e conpri ses queryi ngpraTtiusadiobadsancer to
obtain the network address of a server nodule. 8. The systemof claim?7,

wherein the r Oque%glst@ﬂcgflcﬁdilin%, fHP85m ﬁﬁg Qhﬁaﬁ%afaﬁcéﬂ éﬂdd\%ﬁer@lnﬂb?d?ﬁﬁg d

transport in response to determning that the server nodule is not
execut i ngieovorkhddrssnef tbosgutranodude corhprissy guamngfa loddbaluiger tohabtan the

determining if the server nmodul e i s executing on the sanme conputer

conpri seéleg%%ﬁfifhﬁﬁf ?efrr?eseﬁveetr\%)lt‘likl%addr ess received fromthe |oad bal ancer to
one or nmy e nethaakkeAAHCRSHES whereth thie $butef mb@IIVeY frtBsldionsis@ed tdatili a
conput er executing the router nodule responds to in order to determne if

t he ser vetangaiduiaaspost eesnonihig dstermpung tabthe oagyar @pdulg @s nofigscayisg om of

claim?9, t%\%%l ébrrﬁﬁ@eroptl m zed transport conprises a transm ssion control

pr ot ocol nsport. 11. The systemof claim9, wherein the optim zed

t ranspor t9. conprhcsgscarofepiimrg, addrdirdatrmim@piiNthe Oetvyr thoduls pogxiccuting. onThe
systemof claim 11, wherein the optim zed | ocal -machi ne-gnly transport
utili zes the FPARSCOMPUSIICRBIPTISE, conperiay Shedptworkaddrass recivh Epe the {93€ opt i ni zed

| ocal - magfyj Nes 0 bie bf ABRPAR ok HMBFsS85n 2 1RASTER PSR EIMOLL Bkt computer

executing the router module responds to in order to determine if the server module is
executing on the same computer.

10.  The system of claim 9, wherein the optimized transport comprises a transmission
control protocol (TCP) transport.

11.  The system of claim 9, wherein the optimized transport comprises an optimized
local-machine-only transport.

12.  The system of claim 11, wherein the optimized local-machine-only transport
utilizes binary encoding.

13.  The system of claim 11, wherein the optimized local-machine-only transport

comprises a named pipe binding.
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