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[0004] Technologies are described herein for smart routing. In particular, through an

15  implementation of the concepts and technologies presented herein, if the fulfilling server
and the router are on the same physical computing system, an optimized transport is
utilized to carry the client request from the router to the server and to carry back a
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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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.



10009] FIGURE 1 is a network diagram showi ng one illustrative operating
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optimzed routing will be presented. ) ) o
embodiments or examples. Referring now to the drawings, in which like numerals

represent like elements throughout the several figures, aspects of a computing system and
methodology for optimized routing will be presented.
[0015] Turning now to FIGURE 1, details will be provided regarding an illustrative

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
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illustrative 20o0perating environnment for the enbodi nents presented herein.
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conprise software prograns that receive requests fromthe client conputer

104. The seogt modwiesi il &%-1108 mayo®Bipaise 8Vqbr sowed erdanans, iVoelnsarvigest ard otbert i ng
requests re%eived]j%%gb%q% client conputer 104 to an appropriate server
nodul e 1f8%3f{5§7?6f ﬂ}ogegsing. Responses fromthe respective server

moduligs X064t 14 QRicatedéteimihd §dich@fieschay heyduredud 8- 11084 ARBE hat
forwarded the original 10request to the server nodule. The router nodul e

t hen f or wasededifrm thesgisAsemmiterH@4 dy fodiptropisa g routes madules @3t dl 058
appr eci ata?gc&nq%hretdqg uifLYRE SIRAYL 6 4 TAALALARATIPITLE BhdDalancer is a
software or hardware component configured to identify one of the server modules 110A-
110B for fulfilling a request from a client computer 104. It should be appreciated that the
20  load balancer 112 may utilize various algorithms to identify the appropriate server module
110A-110B, including but not limited to, the current processing 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  toidentify 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
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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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202 is e)i@(&lé} I1RYn %Retﬁgt%eheqﬁbcﬁ%gﬁt?ﬁe optimized transport 210 comprises an optimized

local-machine-only transport. The optimized transport 210 is a transport that does not
utilize a network stack and therefore is highly optimized compared to other types of

20  transports. For instance, in one embodiment, the optimized local-machine-only transport
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 108 A-108B according

to one embodiment presented herein.
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| nst af‘ce’lo%ii? éﬁ'&%nﬁ%@&ﬁinﬁﬁ&ﬁ thetdde ARhOMHZRM b'e%?:!,e‘cﬁ?eﬁ%ﬁ‘?ﬁ&@ oY f&f@nsport
conprises a WN COMVUNI CATI ONS FOUNDATI ON' ( "WCF") naned pi pe binding. A

namedOpi pechitinok mgy be patf@mcdthar shawofin sheafi goenaddaieycrdied thheis €Flvse  conput er

102A t hrough whi ch the. router dul £..108A and, t he server dul.e 110A can
o capaipE e G b B o AR A bR S GeINSrG o1 o

bi ndi ng ijgo28putic!rba@ft 300 RPMsRBSSr&iInI02! WRERNEN oatd bdesUsiAbRENes ei n,
other types of inter-process conmnunication nechani sms known to those

skil | ed ithe listof agtwortagddressas 208 theidthe screeremmpuiertl PaAspbees foet ween the rout er
modul e 1088 and e BRI SICIRANE HEOA Mhet d s comonent s oar gngxecut i ng
on the sane puhy5| Qai cor‘rBBﬁ er. a1 QRAT” detEPts ?eg il gt 1% %Focess

wi |l 1be prOwueethdiel oM ddciaa@ach cliéht it ddRED23rad becdQLOOVA fridafaer ri ng now
to FIGURE 3, additional details will he provided regarding the enbodi nents
pr esent e FORPBET HUelhps B clipatcemppiend Phipr insianesy {f nag) the routipgdfrauing tgy f | ow

di agram i i S i of -

Toaa. 108rREEh 301 SR B RREE b e R A A PRI R RO M ot o e
appr eci atafttlotighathe firetibadite shovaparFGURT 3 dedlostrdhedadietiel perforecd ipd &iopnt ed

(1) as a sequence. of conputer. inplenented acts or program nodul es running

on’ a compPifS FE0eYERIM ARYPYL(iZ5 2 0D BEHP BT ey TP B OPBgi ¢ circuits
?nrat tcgpcg:‘i g{l@giﬂgé%a@%n,‘"ﬂhtt Bl el Bo®ATRHIGDAESYSLEBR inffiged WRLETBMATLIRRS 2
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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5dependent on the performance and other requirenents of the computing
system Accordingly, the | ogical operations described herein are referred
to vari owbyoswiisésat es operati ons, structural devices, &cCraiS2ao/02s9dil es.
These operations, structural devices, acts and nodul es may be inpl enent ed

in sof t wageh ad the kék 8BRS &ule 1l TOISRAA A BNE RRSRsHngé T thOSdrGer ASSLIANYOB
conbi nation thereof It should al so be appreciated that nore or fewer 10

oper at i ons respgnsgdo gerdlignimeduasha®?. sfromrenicrations 121 hareing 300 geaseedsded her ei n.
These operati.on al.s e performed in ifferent order than those
desor bog el B RoT e BuRE e Sliet Bt NPt SRS BbF o355 iher e ¢ ne

router nmgulla A retrieves the list of network addresses 208 that the
server conputer 102A utilizes for conmuni cati on. From operation 302, the

routi Ae 302prlbtheaeauict odyed 481 datespines {itek the tamgetasddresspethe peryar @odwgA
d . % . ' . ' , "
eterm nggoht, 1%BCJoLf§fé}fr11 tifggff?ﬁgreq%%& 20335 Bﬁeﬁgmg%@ﬂh;éﬁgmg ggﬁlﬁ% § ter, suc

as the client conp nstance. returns to
oper at i orcodpdtenitae eouainoBD@ prozvel febei epdratiat 3 noiopermade 314.t Asbimushtebnbe

appreci ated that although the functionality shown_in FIGJRE 3 is
i |l ustrat¥dd f%% r%?rrfgt)%ﬁ?#%f%%a{w ag opgpyzeddranenore i frrrd theeichbt utili ze

2 | 00Pi NG RENANI§ihe EfcrhRRRNGRN dsihORevE AN CITRAL B A AiINA (L Ocess

shown in FIGURE 3 nmay lated when a client request is received. As a
resullp, tchentaeqesn)2rmddo franeivichibe pspass $o the cliegpeduest 2{2. rendistussddown i n

FIGQURE 3 in suych an .i | enent ation. 10030 f the r .er dul e 108A
Tocei wes oy e artimptiTBes 210 Ry <SP e bow Par S b e P s FattHE 306,
At oper atjh 8Rc 38Boditidft. 'Y i Rfan¥BAHE 8pthABAd PSR A niay’ @AYERE a2 tO the

25| oad bal ancer 112 to obtain the target address 206 of the server nodul e
110A- 110Branspofriyl Altdrhativedy, thd eptimiretioanspor2 020 ma@ysemphise aroentenizedbldghle 108A
has received.the target ress 206, the router nodul e ,108A.c ares the
target adurais ouh BpE BRIt AR iy R N AR R PR AR Fii e
net wask aghdia€i66 8$4,208rdubin€l 0@ fatirAs td dpekdiRdnrinut ékcusndlbevd,Gdnranbiiidie server
nodul e 110A-110B that will fulfill the client request 202 are executing on
30 the saHeENIRGUISEH)2 manpeiteseived ardprocassebing similehanngit er nodul e 108 and

the serv ?03@8%&3@1&519 AR itllpﬁ}atiwie lc{)mﬁ)ﬂt!e{ %ﬂchité e%tj e%)&ﬂu‘?&%ﬁt a&?ﬁe are
not executing on Sane physical conputer, & routine 3 proceeds from
oper at i orf3tétutiag dpeoétivaoncoddpdneits dogeibad havinXbRoptitheed euitiap imddul e 108A
utilizes a standard network transport 212 to forward the cljent request 202
Lo the SARVEET PGHRAE Soeneh BecaaligerviicchlioannROURRY il sFactive the

respepse &hamibha &%t&ﬁrlaﬁggﬁ%%e&ép&rﬁﬁhtér%ﬁ GRil BBt ahpauest 202

From operation 312, the r ine 300 proceeds to operation 304, described
above, whepeEtsarfchhsftveare homporents presgoted thereay ddseripedoasessadinigronghs clndnit ar

manner. 5 003%{_]r I,l he router d% determ t ha he target
nddr oss GPPHGH AbHhs SRR P BT HEBA P0G A PP EREREF 1 b request 202 i's
execut i nqoga] 'R dafFatp Bichite@ire386¥ 8 in FRIPRE inclti& 4 @utrbNfrodQGinpr oceeds
fromoperation 310 to operation 314. At operation
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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314, the router nodule 108A utilizes an optim zed transport 210 to forward
the client request 202 to the server nodul e, such as the server nodul e
110A, thawownidifasbfill the 10client request 202 and toPCEAS2Me/024985
response to the client request 202. As discussed above, the optim zed

transpor tg2d L IRYccCQIFRL 8 Bad difleRSERIROM@velltishd g %8 Bphpastc8MGesey i n one

enbodi nent. For instance, the optim zed transport 210 may conpiise a TCP

t r anspor tskillaf e thezr§ thet opmputes-regstableimesta eandresgpgravadade eaypwongterege an
optim zed | pcal machi ne-onl y. transpor t utilizes binary encoding, such
as a nar’ré][&ieﬂgell %‘gg%inn%&aﬁ&e.ss?fﬁyn@f%g@}l%f% 314, the routine 300 returns to
oper at i ono@ef,Bytvet bSSaehpd) aXe notielt&icanedhfiteClch @itle medidesdy idOddeay be

recei ved and processed in a simlar manner. [0033] FI GURE 4 shows an
i |1 usPr atvoladilegifismeyolgileHemeratle end em-emayablgteadiyiomleapded 8 &% execut i ng

th e A y 1 ooy exe

ey, orfSo TRARBMNGS ALIGHLLEHnAGRELTn 0 AROAHES Seddtil ifyclor®

il ! Iu_st rgtd;afa muzm?npmgtdnomkiu{éesk?m{arhddtapﬁcgrmxamplesedmprtertsmraW@me?ﬂag Lnay _be
1 | zed . Q Xxecut.e any .aspec 0 e_SOo ware C nents resent e ereln

descr | bedigudey it nedreidthek SM-&RMc EEROMEERROVE Haslumerary Bt er s

102A- 192%on@Qgtetrﬁ%@ffgc@giog%@b-ﬁéﬁ«, AR08 rsathe i RIPHED " LPIHIgSt ur €

shown in FIGURE 4 iIn central ‘processing unit 402 ("CPU"), 'a system
menorl) 408,U{RikY uatiatiger apticad dom gec me gsctiveamscitesd kg B ic( thpRAMagnetnddisk r ead- onl y

menory (" ') 416, and a system bus 404 that coupl es.the nory, to the CPU
202 A bAEET 9T SUHEER: SYSEEATaET: & HP A RS U St TRSed ReXohel p 1 0
transfer thO§QiraRd 6 ARLWRE WHREMRNectdstdd By thBeompaRH4Gy. 400, such as

during startup, is stored in the ROM 416. The conputer 400 further includes

a mass stli3gheAaendiegtoapniofipembedimicny, the copentat #0{hmey operatedn 8 netyspkédcat i on

prograns, and ot her. program 30nmpdul .es ich arc described i reat.er
a1 nepen it BB QLA T rRTRR, Gl oMt AR HhTRR e BN ERRE ooy
402 t1br oughv@k a6 s ThE 66:ap@eCAN hey t&ineliothSitawblk 20Nheebed ntavdrke bus 404.

The mass storage device 410 and its associ ated conput er-readabl e nedi a
provi de ABKRes wi§ 40 coppecigrbtorthe bastdde dhihoukd buprecmtedbatthe ppavadlescri pt i on

T N R L R,
drive, i tcosipater dydoensapphicamingiued 409 nidyad® include an input/output controller 412 for
receiving and processing input from a number of other devices, including a keyboard,
20  mouse, or electronic stylus (not shown in FIGURE 4). Similarly, an input/output
controller may provide output to a display screen, a printer, or other type of output device
(also not shown in FIGURE 4).
[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, each 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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skilled in the art that conputer-readable nmedia can be any avail abl e
conputer storage nedia that can be accessed by the conputer 400. [0036] By
way of exwopbm/11268d not |imtation, conputer-readabl e mediraSoey/o2syes ude
5vol atile and non-vol atile, renovable and non-renovabl e nedi a i npl enent ed

in any mebhagcRid &k IRehAd¥ed HiradlitoAAs oder INERIOEII AN GHGHS, 3thich may
conput er-readabl e i nstructions, data structures, program nodul es or other

data. Forindxaluplleor cdlpincty asseadaby sumbeliof statest IMers spenifically, hetCRU 492 ed t o,

RAM ROM_EP EEP flash.menory or other solid state nenpr

technol odys S et gt TDae DR T sl Seplis s TR ray, or
ot her optyigah tiRt Q@ mbBdPBLdibdoskd ISRt €FhesbRAMPlitcE ctRRRDbITBGARLIbASs di SK
storage or other magnetic storage devices, or any other nedi um which can be

used Po JpdFlEans 8 CPEu A2rinvoipseifyips hav dhahP 02 dranpioncheweausigs. t he
conput er 400 {r%’x%f’ohi H:20AL 0% oF Qor GRdr AR e?WQ%%%ﬁ&e tt§‘§on§ﬁ’ﬁ‘iﬂﬂé ff. 400 may
operate in a-networked environnent Uusing foglca connecti ons 1o T erot e
conput er LRHOUgh a network such as the 15 network 420. The conputer 400

may connect taq the network 420 through qﬁg&tw@rk interface unit, 406

connect ed¢41 thncosigs theoseltvare eRduPYPEE AgHhaen My oHEns e the phsyoe!

| nterfacgu i te R BN RLSRalfIdnklib 7Pl chid ﬁ@r@ﬁ@C"fhetsgeﬂﬁp?[ransltf&ﬁﬁﬁioﬂfof

net wor ks and renote conputer systens. The conputer 400 nay al so I nclude an
i nputlOoutphysicdohtictotd may ddiend on veeae factng, aind ffpreoteggdementatmpstol thiom a

nunber of, ot her devices, jncluyding a keyboard, 20npuse, or elecirqnic

Sty s ( ASEerNEin ERHIRR LR S svaRTac St 1 0L HOUEAGE BOREPBNPES may
provi de Qe intpRerferd tifRl 0BG r8R1Ab cAn&ih, R IR%her Me QfniRicrir¥RRALRI m&HE RUT
device (al so not shown in FI GURE 4). 100%§L As mentioned briefly above, a
nunber ofchpraogrized asauinhass oa patoddarn stfordgssantethe bse.sFaraxdmipte, ifitbe pergputet-or age
devi ce 410 414 of the conputer 40 el udi ng, an 250per at i system
918 cui ¢ AIEPR P R PaRman S ek e R REE B apt op
Or S@bVerheMiaidl &k enddiRd BB ISe SInDFAgectRblCRedii By andsiMng tke Isrgmcal fgestore
one or nore program nodul es. In particular, the nmass stora%e evi ce 410 and
t he RAM #fthaygpicandpeior memopt & crpplcetheoaitya mauetrasfqey theps@tn e 110, each

of which : ' i i W L - The
e st of s B Rty & e Mler R Y Y e EeRR R e HiRabendy oo o
progr am mxhibrgs Tandofthate mayQddPtadstorahthe phydiel apferEGuelt adnjidnantstimerdsof t war e
conponent s des&g%di herein may, when | oaded into the CPU 402 and executed,
t ransf or P $19&° (WEEPPSRd t he overal | conputer 400 from a general - pur pose
conpypi NGodH fLARNHCP e LarRNE th@boRMEPRREI AR s R)Ed BRRFURLPHL zed to
facilitate the functionality presented herein. The CPU 402 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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WO 2010/ 117689PCT/ US2010/ 028935 constructed from any nunber of transistors
or other discrete circuit elenents, which may individually or collectively
assume anyornrombEaresef states. More specifically, the CPUP¢@AIShEg/028985F at e as
a finite-state machine, in response to executable instructions contained
wi thin theuRE tMBELiIME U idhR6 Lo ﬁ?erdechﬁ thd. E&ﬁﬁum%%r neIRAIAbI e
instructions 5 may transformthe CPU H eci fying how'the CPU 402
transiti etloflilet weeponsntaskeyn trhigiCABE ty masmiuﬁpmghqrhempo@am thatmre not ot her

di h h 040]. h
Sor Cner & ABENE S oy FRR R O b P b R R S U EREERA D L

of the canpuyhékn ireREADRE 4nedi a presented herein. The speC|f|c
transformati on of 10 physical structure may depend on various factors, in

di ff eéentlﬂwﬁbl%\ﬁech@lathe pLpLRIngt %ﬁ@%b@: prpedigad t@k@ﬁbﬂl@@g@f’r fog gptimfzgdt or s may
i ncl ude, i d t t the
comput or P pRRAHGE Al Boudtiifc LASIRMAGY peS A Rt TRL RN

char act erdezeibedsn ik speuifis Rcaneaty: saruanﬁag&;au&&d rrtelfleadloldge:al mot exanpl e,

if the conputer-readabl e qedla is inplenmented as senlc(gg cto - hased
nenory, tUH&s BPRLNEras S PRSE TS COPHE R F@Fwnﬁ%’y anhcqupRuledge ia, 1t1s to

conput er y.qadakl8d MRd ki 19%1&10%'31%%&%'1% 1 BRnBOY SRS Rb@ke es‘%fm Phﬁmted

sem conductor nenory. For exanple tware may transformthe state of
t r and0st do she spapéicif¢aturss, aots, @trhetia dessubat kereinr Railter,ghe senifs fegnss) 4ctk | ng

t he sem conduct or r The sof so trapnsformthe physica
St o of hCHOHUR SREDS T amPia Bngs R Baner isdRe AU 20[ D041 as
anot her qy@ap| e shbj%ctcrﬁﬁf&lﬂfci%c’rlfb@@Q@&Jer pRAIRJ By Sedyastetudd@righ BnlRyd be

i npl enented using ragnetic or optical technology. I n such inplénentations,
t he soft vshmeld;mpelgfemneuuewefrséumtlnayVtarlawssmodlrfﬁxc@tlt@s phg shages grgbe nuidetmgnet i ¢
or optic

r anet o s TBRE mal O fhsbulfg o M folrBORRGTEs PRSI, Papd Rt

par tijgul a@pllmlahs ﬂmsnw:d B dd@tiied, AROWRhO W dap4itiag frohehe tlue apisit @ﬂidrwop@ns
25may al so include altering. the p?y5|cal features or characteristics of
parti cul &f thegratonbinyeniian Wi iy a¢ fomh incthe folayriag ckdnghange the opti cal
characteristics of those |ocations. Qther transformations of physical nedia
are possi ble wi thout departing fromthe scope and spirit of the present
description, with the foregoing exanples provided only to facilitate this
di scussion. 30[0042] In light of the above, it should be appreciated that
many types of physical transformations take place in the conputer 400 in
order to store and execute the software conponents presented herein. It

al so shoul d be appreciated that the conputer 400 may conprise other types
of conputing devices, including hand-held conputers, enbedded conputer
systens, personal digital assistants, and other types of conputing devices
known to those skilled in the art. It is also contenplated that the
conputer 400 may not include all of the conmponents shown in Fl GURE 4, may
i ncl ude ot her conponents that are not explicitly shown in FIGURE 4, or may
utilize an architecture conpletely different than that shown in Fl GURE 4.
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5[ 0043] Based on the foregoing, it should be appreciated that technol ogies
for optim zed routing are provided herein. Al though the subject matter
presented herein has been described in | anguage specific to conputer
structural features, nethodol ogical and transformative acts, specific
conputing machi nery, and conputer readahle nedia, it is to be understood
that the invention defined in the a clains is not necessarily
limted 10to the specific features, acts, or nedia described herein.

Rat her, the specific features, acts and nediuns are disclosed as exanpl e
forns of 1i npl exeohputer-tehdabid miedimm thewid 4pt T$ignad ubg eamputat-teadalde sediuped above
i s provided by V\@/ of illustration Bgelé and shoul d. not be consérued as

i mitingnaVARSEd hewrR CoRPHGHEXSTHEDEHAHEL RPN ISHE 8 TRYet HBIWUE hj ect

mat t er deggfigedideEGIda YiguBQ Ut a R AMb R, Lhe iﬁ?f@bﬁ@h& e rRefinemes and
15applications illustrat eccl1 and described, ‘and wi thout departing fromthe
true spi réquesintd geape laafl belscgrte sbiain 4 mereark asdresonf & berver medule &y fulfili n t he
foll owi ng cl ai ims. C%LAI 'NB'ftf%' A corrﬁéjt er-rea abloe medi um t h?etrais SN0t a
signal, f ee“’S%‘%B&? SFCRING P St TR GG L8 04 B egiy

conput er reueCHb@lt By coBpirited the AStwWRKRAdredsBcei vedr fedth @i 16RdEIbAlencepitfd gured to
receive a request at a router nodule, and, in response to receiving t he
request , nevagkiaddress in adist olaneavekraddessestsitlaatp campatofexecuting fesouisr maduler ver
nmodul e to fulfill the reque etermne, L f the se | e i.
execut i ngeSB ﬁné’f t(s) atr?g Olg%arrrg &[eerf%&%ess % t;%htge %ec%ffrenrmdrlrltl)%llﬁtﬁlgl s ét\éﬁr%aéér?rggs'pt% Hég net wor k

address r&pehsead deteafininpethhiafe sdta¢ransdile isthod exxein®d kn adasTompurer hd st of
net wor k addresses that a conputer executing the router nodule responds to,

to forwatkf PHET maguisind i forard ghazequasbi@ihe sarven moduwiguilizeapagmed PiPanspor t
LD T eSPORadindelRhi lderilhe IN1Pn3 SLNEl mPBAP iCelcB iRl onf hESHE NG ON the
no nd to rorwara t

sane conputer  as the router e, a e Tequest to the
server noedmpetenbs the zoutgr moddered pi pe binding in response to determ ning

that the serv nodul e i s executin the sane conputer as the router
modul e. 22. TH&®EBmpHEEFeada Sgtﬂdél“%@g&ﬁﬁ’ﬁ‘ fW'&qreaJPﬁb?L,an{ePIB? H“"QH‘@ naned pi pe
bi ndi ng LS 8SWeh AR AN ggﬂ{#ﬁ i I G dlﬁ%:E d pi pe binding.

3. The cgrer%ig{lbéer%-read%ge madlsﬁm 0 %?g?%ﬂ?nﬁaﬁgggfﬂﬁ%ghhel 1amed pi pe binding

uti | i zes 3bi narfhe enmpdicngeadable nEdeine ofplaine t - weadiabthenareel pipe bindolgai m 2,

wherein thﬁ W.ndows mmuni cati ons Foundati on naned pipe binding utilizes
bi nary eNEOESRINATY SR st em for routing a client request to a server

nodul e, the systebmpeRREdah8 nedl @R Ef Bain@DCRkereid t(REWRIow@dul € confi gured
to receive and respond to the client request, and a conputer executing a

rout er mb@MTBUREHIONg Eipwation newed pipe Phling wilies bidgvencodng, in response to
recei ving the cljent forr?&gﬁulsgted clfeft reJH&E Yo Rsdr PR AN ABEEL st QAflsthg® Network

address of the Q,er ver no
load balancer, a server module configured to receive and respond to the client request, and

a computer executing a router module configured to receive the client request and, in
response to receiving the client request, to:

query a load balancer to obtain a network address of the server module;

determine if the server module is executing on a same computer as the router
module by comparing the network address received from the load balancer to a network
address in a list of network addresses that a computer executing the router module
responds to;

forward the request to the server module utilizing a standard transport in response
to determining that the server module is not executing on the same computer; and

forward the request to the server module utilizing a named pipe binding in

response to determining that the server module is executing on the same computer.
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determine if the server nodule is executing on a sane conputer as the
router nodul e by conparing the network address received fromthe | oad

bal ancer to a network address in a list of network addresses that a
conput er executing the router nodul e responds to; forward the request
to the server nodule utilizing a standard transport in response to

det er m nng t AAE sysiem 9&elatn Snybiercin the npped pipe dindingcarprisaea YUREO¥DNpuUt er ;
and - . ver nodule utilizing a named pipe
bi ndi ng icﬁhﬁ{é%igéﬂlggpggﬁlggpgﬁ%I%?dnglggﬁgﬁhghe server nodul e is executing on
t he same7conpdhekystem of clhie 6sywhéresn thé¢ Wihaow’ Spmwhiicationd Feindativeth ghmedae

bi ndi ng conpri ses a. Wndows Conmuni cati ons Foundati on nanmed pi pe bi ndi ng.
7. The s?gfteng%*ﬁl‘gflg Biligem DA #REO8ING: t he W ndows Communi cati ons Foundat i on
naned pi pe bi R ok | bj LG - The. apm 5,
wher ein Itg he ngﬁrgg%é%gkE%ﬁgishgﬂgl{é?ﬁltﬁgggg%?ﬁlgﬁll)ﬁlgﬁ%o fl%é%g@}ﬁéncsalﬂg
conput er 9i npl dnempdernetphovenial methad forgoatind a eint raggese $¢ a server meduler

modul e, the conputer-inplemented nmethod conprising conputer-inplenmented
oper at | o GOGTI AT FHOR I P Ho P OB oG BRRR LTS e "
response to rec@iwAdWchidi® rub 1t a FRAMGSEduIgURaYi ng a | oad bal ancer for a
target network address of a server nodule to fulfill the client request,

conpari ng t hein wspmise tetepoivkgdbiclelems raquest, querying k leddabwser for atdrgest  of
net wor k addr ess t o which the router. dyl e responds to determne if the
rout or  mgioG Aaresing egrerodant BT ARl LERRG Sh e ud e dirdelit o
forwar di Rewonie adEed4as b nbQvdrRad&eEifla 11EPSh@wbik ddd7Zds B té whicknHarshidrr anspor t
in response to determ ning that the server nodule is not executing on the

same conpidele ragpopRBtordsierayinaib thel reutca medeisrand it 55y or Iodgle aspexqcalnRer from
 eeponse ey MREPRR AR RSE YR e TR B AR R A 8,

response to m rii hg erver nodul e are

execut i ngamdpotthie r&pomseao dpiimining thé thd hevaansillelisnorpree iy etltheshined of
claim9, wherein the naned pipe binding co%ri ses a Wndows Conmuni cati ons

Foundat i 6AMRARREY BF pRUIGI RNy and farwardies B rhariapdicpireReht B ABIHBE of
comput or 1] REFEE: PO REn AR BRTR, Mk o oA AR I S auier St ons
Foundat i ardokned tix spevdrinnstiufegart ek ddudeg ob iheasayheenapdicnyg.

10.  The computer-implemented method of claim 9, wherein the named pipe binding

comprises a Windows Communications Foundation named pipe binding.

11. The computer-implemented method of claim 9, wherein the named pipe binding

utilizes binary encoding,.

12. The computer-implemented method of claim 10, wherein the Windows

Communications Foundation named pipe binding utilizes binary encoding.
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