EFFI CI ENT FORMATI ON OF AD HOC NETWORKS FI ELD OF THE

I NVENTI ON [ 0001] This invention pertains generally to
conmputer networking and, nore particularly, to
conmputer network formation. BACKGROUND OF THE

| NVENTI ON [ 0002] Networking of conputers to facilitate
communi cation wth a nyriad of data types has becone
common in the nodern workplace and, increasingly, in
our homes. Fromthe now ubiquitous email, instant
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£Sifriifhcant, but there are a nunber of practical
~barriers to connectivity that may prevent or reduce
access to full functionality. The probl em can be
particularly aBrCKGHOUNDTODITHE COMPNTEMS capabl e of
joining wireless networks. [0003] For the purposes of
this description, wireless conputer networks may be
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aaﬁﬂﬂlﬁy!faﬁﬁéif&&c@ioﬁéfﬁéy Bgosé¥§f%99geda%hIgp%omputer by
joining a network is significant, but there are a number of
practical barriers to connectivity that may prevent or reduce
access to full functionality. The problem can be particularly
acute for mobile computers capable of joining wireless
networks. : ' -

[0003] For the purposes of this description, wireless
computer networks may be classified into two general types:
infrastructure networks and ad hoc networks. Infrastructure
networks include one or more dedicated network components such
as a network hub or a wireless network access point. In
contrast, ad hoc networks need not include such network

" components. For'éiémplé, an ad hoc cdmputér-netWOrk may
include little more than a group of computers each having
compatible wireless network interface hardware.

[0004] - As the name suggests, ad hoc.netWorks are intended

to provide for spontaneous or unplanned computer networking,



networks can facilitate an ability to network anywhere
and at anytine. However, formation of conventional ad
hoc networks can be difficult and/or slow, so that,
in spite of. their potential, use of ad hoc-networks
remains relatively uncomon. Mny ad hoc network
formation difficulties stemfroma |ack of

i nfrastructure facilities typically found in

i nfrastruct r.ks 0005]
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and methods lacig. effective mechanisms for convergence to a
single ad hoc netw.ork.‘ “Even where such mechanisms are
present, convergence may be so slow aé {:o discourage regular
use. Even a delay on the order of a minute may be sufficient
to be considered a barrier to connectivity. Another source of
delay in some conventional ad hoc network formatlon systems
and methods is a. lack of an effectlve mechariism for quickly
‘assigning network identifiers such as network addresses to
network participants. With respect to such mechanisms,
perceived end-user delay can be as significant as low-level

procedural delay.



extensi ve overview of the invention. It is not
intended to identify key/critical elenments of the
invention or to delineate the scope of the invention.
Its sole purpose is to present sonme enbodi nents of
the invention in a sinplified form as a prelude to
the nore detailed description that is presented
|ater. [0008] In an enbodi nent of the invention, an ad
hoc net wor k dentlfler .S recej for exanple, at
an ad hoc netﬁﬁgﬁ WWV€V9856§%h§§§F§Tgt“an ad hoc
network node. One or nore ad hoc network paraneters
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generated one or more ad hoc network parameters. Efficient
formation of the ad hoc network may thus be facilitated.
[0009] - In an embodiment of the invention, an instruction to
join a network is received, for example, at a networking
service. A type of the network to be joined méy be discerned,
in particular, it may be determined whether the network is an
ad hoc network or, for example, an infrastructure network. If
an ad hoc network is detected, an ad hoc network address
acquisition mode featuring accelerated ad hoc network address

acquisition may be activated.
BRIEF DESC“RIE'TI.ON OF THE DRAWINGS

[0010] While the appended claims set forth the features of

the invention with particularity, the invention and its



illustrating an exenplary conputer systemusable to

i npl emrent  an enbodi nent of the invention; [0012]

Figure 2 is a schematic diagramillustrating an

exanpl e conput er networ ki ng environnment suitable for

I ncorporating aspects of. the invention; [0013] Figure

3 is a block diagram depicting an exanple conputer

system architecture for efficient ad hoc network
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[0016] Figure 6 is a flowchart depicting example steps for

leaving an ad hoc network in accordance with an embodiment of
the invention; and . '

{0017] "Figure,7'is'a.fiowchart depicting example steps for
selecting a physical layer communication scheme in accordance

with an embodiment of the invention.
DETAILED DESCRIPTION OF THE INVENTION

[0018] . Prior.to proceeding with a descfiption of the
various embodiments‘of the invention, a description of a
computer in which the various embodiments of the invention may
be practiced is now provided. Although not required, the
inventién will be described in the general context of
computer-executable instructions, such as progfam'modules,

being executed by a ‘computer. Generally, programs include



concert. The terns "conputer"” and "conputing device"

as used herein include any device that electronically

executes one or nore prograns, such as persona

conmputers (PCs), hand-held .devices, nulti-processor

systens, m croprocessor-based programmabl e consumner

el ectronics, network PCs, m niconputers, tablet PCs,

| aptop conputers, consumer appliances having a

m croprocessor or mcrocontroller; routers, gateways,
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:anludes at least one processing unlt 104 and memory 106. The

processing unit 104 executes instructions to carry out tasks
in accordance with various embodiments of the invention. In
carrying out such tasks, the piocessing unit 104 may trénsmit
electronic.signals to other parts of the cpmputef 102 and to
devices outside 6f the computer 102 to cause some result.
Depending on the exact configuration and type of the computer
102, the memory 106 may be volatile (such as RAM), non-
volatile (such as ROM or flash memory) or some combination of
the two. This most basic configufation-isAillustrated in

- Figure 1 by dashed line.108. '

[0020] The computer 102 may also have additional
features/functionality. For example, computer 102 may also

include additional storage (removable 110 and/or non-removable



vol atil e, renovabl e and non-renovabl e nedi a

i npl emented in any nethod or technol ogy for storage

of information, including conputer-executable

i nstructions, data structures, program nodules, or

ot her data. 'Conputer storage nedia includes, but is

not limted to, RAM ROM EEPROV flash nenory,

CD-ROM digital versatile disk (DVD) or other optica
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and need not be described at Iength here. [0023] In
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or other transport mechanism and includes any information
delivery media. By way of example, and ﬁot:limitation, the
term “communication media” includes wireless. media such as
acoustic, RF, infrared and other wireless media. The term
“computer-readable medium” as used herein includes both
computer storage media and communication media.

[0022] The computer 102 may also have input devices 118
such as a keyboérd/keypad, mousg,-pen, voice input device,
touch input devicé,:etcl Outpuf déviges lZO,égch as a
display, speakers, a printer, etc. may also be included. All
these devicdes are well known in the art and need not be
described at length here.

[0023] In the description that follbws,_the invention will

be described with reference to acts and symbolic



representations of operations that are perforned by
one or nore conputing devices, unless
i ndi cated: ot herwi se.. As such, it will, be understood
that such acts and operations, which are at tines
referred to as being conputer-executed, include the
mani pul ati on by the processing unit of the conputer of
el ectrical signals representing data in a structured
form This manipulation transforns the data or
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network convergence. Ad hoc network formation modes may be
activated that, for example, provide for efficient assignment
of ad hoc network identifiers with a need for elements and
services typically found in infrastructure networks.

[0025] - For clarity, 1t will be helpful to describe
embodiments of the 1nventlon in a context of an example group
of computers attempting to form an ad hoc network. Figure 2
illustrates an example computer networking environment 200
suitablé for incorporating aspects of the invention. The
computer networking environment 200 inclhdeé computers 202,
204, 206, 208, 210;'212;~214'attempting to form a single ad
hoc network indicated by dashed line 216.



7 [0026] .. At the tinme of the situation illustrated.
by Figure 2, that is, sone tine after the initiation
of the ad hoc network formation process, two ad hoc
networ ks 218 and 220 have forned. One ad hoc network
218 includes conmputers 202, 204 and 206. The other ad
hoc. network 220 includes conputers 208, 210, 212 and
214. Each of the conputers 202, 204 and 206 nay
conmmuni cate with each other, and each of the conputers
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f [ ti .ad tmork 218 A1 0 .,as e
21? o R B0 0E D O L e 1 o0 8 B Rure
2, i shenetl hec esgaroicrky mﬂdeasudr az;o enayi meage et dhirme bhe of

SlItl % a h”ﬂgé‘tﬂe%or‘ﬁhé‘%%' Schlé”QSSMca?l'e%wE.@ké‘ il%”gnd 220 may

nvergence ] S, an excessli ve anou
remqlms dbetiwety omet Patmane @bmn@teﬂﬁo@ OBet Wk 2Fl(8r madum

, fr&@%n@ogﬁ%&?%%%wggktm %a?gi%@éj tQOSOLﬁ]eEH@rolﬁhgg-Gad hoc

Before describi ng exanpl e for ad hoc network

netwiikatl n R FoRIE? EPE tRAS adPor dAAcan$hid0§ may leave
th&odbiend cfrit hesi vy ejiin0Bhe idd Woll nbewded pbul &€ one

orcﬁﬁgérggetﬁg]compqters 202, 204, 206, 208, 210, 212 and 214
may leave its current ad hoc network 218 or 220 to form a new
ad hoc network (not shown in Figure 2).

[0028] - The formation of multiple ad hoc networks 218 and
220 as a -step towards convergenée on the single ad hoc network
216 is not necessarily undesirable. In an embodiment of the
invention, what is undesirable is a long convergence time,
that is, an excessive amount of time between initiation of ad
hoc network formation and convergeﬁce on’ the single ad hoc
network 216. Before describing ‘example methods for ad hoc
network formation and convergence in accordance with an
embodiment of the invention, it will be helpful to describe an
example architecture suitable for facilitating a computer-

implementation of the methods.



exanpl e architecture suitable for facilitating a
conputer- inplenmentation of the nethods. 8 [0029]
Figure 3 depicts an exanple architecture 300 in
accordance with an enbodi nent of the invention. For
descriptive clarity, sone elenents of the architecture
300 may be specific to wreless networks in
accordance with one or nore of the Institute of
El ectrical and Electronics Engineers (I|EEE) 802, 11
(0928 | y BLowie &) €8Bidht 2rc AT T ACBAtEBHEardS 1Ruch
ac@Srdfieldcn 802 hbbd iR blgt R t/ren8d2n 11EoxrHonever ,
each enbodi nment of the jinveption is not So~@ nitsgo As
deRFTIPIRE ShpT ol aPRF By THOLE O S8 FPCRHESGHE TS, P00 1oy
bet fitedEScgBatwiyes esk Bt v k2. 1d agcRAatdd, wiBO2 onkl gr and
-~ the Itke are not ne “Jdentifi [ .codes :
mo S o 1, e e BF s A e b e e B Ay ineers
(IBER)orBd 2t &k nBawgflyapf wirelrgsoflathempalinésatiap sthndards
rabak k. conpsu S y t t en
e e S A R SR
eagl ehedigenhmf itheeiaventiiorhldmotamet AtritdHo30p will
be COIPUEER 30208 YHds8Sof N1 1G0OMRULET 2107 {5 MU ghdtidiy
i ncl ude,an o eratlng-systen1304-suqh as ‘a Mcrosoft(r)
TERY ithond €Ay Ehrddber S0helie PRE SBtldke THR MPefaErhy
id@zyis%gmgaa‘én EByesi mekUﬁ&g&h@ew@{rkﬂ@% gegfmacl@ss% such
as ndo r twor ki ng as described in
Qo RN BB (17 NEEROPR | TTCVREL - SeorRBrP bithefigelves,
soMigato e@kh( £¢tANNdonsitgr Phat/f be mwaaikt vwar ehe Derelsopivent
it ((SDK) in_the, crosoft, vel.oper t wor k (%S
paf P ar BerRE R ST0R e it Pk o e 8
donegt riedieatet aciddssnbyatditheconmput er 302 t.o one or nore

JE N ‘ t 16, 2 20
R e et L s S e R Tk
magkindluds eheoramatiag settwor RPAgsertchaist ecligresofe® as
wihdG %%b&@éfifc%leéggiﬁ@ysys!t@ﬁ‘?f PAHA BBV Alsystem 304

di stinct and at '| east pa[tlaII% I ndependent ["ayers of
mapetNBrIdeng PeiATkSREl FRRVicRoPO_XIIAY 85 Wipdows®
Net#d:04ingt bonadstidadaifdscHd ganHEAE R twb S ndeakithes

seg{Eon»of‘the Microsoft® Windows® Platform Software

- Development Kit (SDK) in the Microsoft Developer Network
(MSDN®) Librarj datéd March, 2005. The networking service 306
may mediate access by the computer 302 to one or more networks
such as the ad hoc networks 216, 218 and 220 (Figure 2).

[0031] As will be appreciated by one of';kill in the art, a
networking architecture such as the architeéture 300 may
incorporate severél”distihct and at léast paftially
independent layers of networking functionality. For example,
the International Standards Organization (ISO) describes an
open systems interconnect (0SI) model for networking
architectures thét distinguishes an application layer, a
presentétion.layer, a session laye;, a frapsport layer, a

network layer, a'daté'link layer and a physical layer. For



open systens interconnect (OSI) nodel for networking

architectures that distinguishes an application |ayer,

a presentation |ayer, a session layer, a transport

| ayer, a network layer, a data link |layer and a

physical |ayer. For 9 details see Zi nmmerman; OSI

Ref erence Model , The | SO Model of Architecture for.

open System Interconnection, IEEE . Transactions on

Conmmuni cations, April 1980. Details of -a distinct
detpilsngeei HEBIRTEEPD| 85T | Rafereachiadsikirnire aikhieeet it
Ar8RORIcthibe AESOIGRIAC By ¥Edih TaBe esdNlictRBh, OfERENe
“i'nventi.on are described by the, :B ways Sol.uti gn
TrRRARIABNP O (ORON 0 W HEIOP) - EMURSTId BovE ces
disenidtonbat Adte inkbapasioflie|r JaWrdowetwypribedded

vel oper Center. in the M.crosaft  Devel oper, t k

SR e e AR ot R
inverdligdeanaedancnibed ettber Katéwrier fSadattenm diveriiiex)

B D e R R A

- MigyagoditP3landenss Febadded devedpeaiiGegtast ibribe Microsoft

pel®iYdragBrhckd Gsb¥s) Bldaryldat®Rduvbesd. The networking
service 306 may send and recejve data to and fromthe

100 hoc Thetsesmder1802 ey ipobuqssioggr 8 2JO%G MFtHRES
inbet ek chpder ee) sas d Hni yer1Blkdo 314 daphdea. idhe
.het V\%rk |9terfa e card dri ve]g 312, _140g0dul esth'ay

Figenfd 3 and® P @ SPe "ARY Xt 3PERETITD M EME % Hfe the
opEed tamigk sy 2dn UBmay 20hashilds Eoergional Kg i mdtaidra&ce
,_cards 308, ,310. 'Archjtecture 300 copponents 306, 308,
inf8AR B ea Hetosat A0h e o PPeEihia SR, SECIRE Pt b
sefuiceeBafiphey seopieandysdéaivei tidter connpedt £eaore Hikecat! Uinac
S, EOr anphe o t bt : y
ne e 2157 AR R0 (iR 26 MG ol ELLAGE, SSREPEE
cardhedniivgsi 852, |1HfemodboB3] The ndtiwréxanperfaqeheard
ar PELNARK| Ng1 861G 8 s 3R% 's%%ugxleé kel bBNSRA teLARLT Blom
prot ocol- and .i nt er net prot oco _(TCP/1.P) - stack 316.
the adkhest pokvaitkehi2l et 2ites 22A wkBbrtdgnpetypih iagerface

cagadaisnento of ALk Byertd 800 MBYmidHehedesone s, ML,
31?Fc§f4 gggé not correspond one-to-one with, for example,
open systems interconnect architecture layers. For example,
the network interface cards may implement aspects of the data
link layer as well.as the physical layer.

[0033] . In this example, the networking service 306 includes
a transport cohtrol'prétééol and internet protocol (TCP/IP)
stack 316. Alternative architectures in accordance with an
embodiment of the invention may include one or more additional
or alternative network protocol stacks not shown in Figure 3.
The networking service 306 may inélude an automatic private
internet protocol addressing (APIPA) module 318 capable of
generating and assiéning a private internet protocol address

for the computer 302 independent of remote network services

such as internet protocol address generation and assignment
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or alternative network protocol stacks not shown in
Figure 3. The networking service 306 may i ncl ude an
automatic private internet protocol addressing

(APl PA) nodul e 318 capable of generating and
assigning a private internet protocol address for the
conputer 302 i ndependent of renote network services
such as internet protocol address generation and

assi gnment .10 servic r.ovj ded C
SRR PR iah B b B B BT AT peSBieos,
(BHAPOMaereepr | PateilstaT aet aupmettdcobr Bitkhee §oitagnet

pfégﬂc%ﬁegaégéééﬁnpn'@g&%ﬁ&%@?Ef%ﬁ“f%haé@or?HHE%ehﬁEHtaﬁﬁ

i nvention ticular detail rverl ess
Weiaenbrof ddiewdnvenisiomet Workerissugaedetridsnef

sa%trqegg @Ma%gahngas avreqld§§qét%qkbassme%l Wetantkt
| ay _Net wor ki th Mcrosoft -Automatic Prjvate |IP

p?&ﬁﬂ“@%s??ﬁfeﬁiﬁchl%Fe(ﬂf?éalmﬁﬁ(ﬁ¥ $898519% de PLAY er net
Né&maab ubieﬂzpmcrs.e@fﬂ Qi toha t e AioE 68 ofm (addressing

Ao o bRERE Tl SheF s s S RRtsq ey HETBe:

sdgdmbaryf tHﬁlMib&bsé&E@Nﬂﬂthmﬁﬂdﬂe$fbng Stthamiesns my

Ly fo tyworking: prot ocols of her
A R T s EIU T L
(BSDNSh b ramrt.s - 8imildie sutveatiorddays v u@@hanlsms may

b&%ﬁép{]&é&’ﬁ Q%g%%z? o;‘s_»oFggclﬁdé %%gi'%ﬁg[t%oﬁﬁemet
p%cstsacgﬂaedlﬁ’)nt ePhé omlotrw@olshg\ﬂdrl@sgmgre [DOZAPoiments of

ciedb AR, Qfayt BEc1 MRt LBAvedti®naet MPLdrliNO noger Vi Ce
306 includes an ad hoc network converﬂgnce nodul e 320

cfrigpagken Arehgeel f {RHECEt megdrifocanabinrad PEPMALiRmh for

nelthR r&das S0 JIE L WBE Kn QO HEBE GEHIC & REYL B0 20 may include
an ad hoc " network paraneter generator an ad hoc

EftAor k Ebrfe PRRRACEISRY GF otRRrINYSAt AR F7¢ a@tHoRking
sdstiwer Bo adidica8e8CAN I 8 hbeMeDaRk BBavE £5ehde. mpOPRb]320
£ 528 DS R ARk PAATRL L SRS oL LY e
hpsegteorandmverdests inbuiilen3zlclayasnobidwran ad hoc
nééﬁﬁ}&iEéfﬁﬁ%é%@dgéﬁé@ékéE'%SE?rgﬁ’ad hoc network convergence.
rule set 324 and an. ad hoc network address:acquisition mode
modile 326. _ '

[0035] The ad hoc network parameter generator 322 may
generate ad hoc network parameters suitable for pseudo-random
distribution such as network identifiers and radio frequency
channel selections (e.g., wireless communication channel
numbersj. The ad hoc network convefgence rule set.324 may
include.one or more ad hoc het&érk éénvergence'rules utilized
by the ad hoc network convergence module to facilitate ad hoc
network convergence. In particular, the ad hoc network
convergence rule set 324 may determine one or more ad hoc
network parameters that are not suitable for pseudo~ranaom

distribution and/or for which an optimal choice from an
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channel selections (e.g., wreless conmunication
channel nunbers.). The ad hoc network convergence
rule set 324 may include one or nore ad hoc network
convergence rules utilized by the ad hoc network
convergence nodule to facilitate ad hoc network
convergence. In particular, the ad hoc network
convergence rul e set 324 nay determ ne one or nore ad
hoc network parameters that_ are not suitable for

avaid@rd6- Fahdimvadies rihPeS8RP EhTIGH forPR i lahayer
cofinidBk i SHoi iRnkr 081 @ riuaveydah| 8e 8684t n valrHeSad hoc
ossi bl e such as physical | aye c ngunication schene
ne*?@f&. addpgps arguisl J@%@Pﬁa%cﬁhﬂs 360 ey TRAAB Kk
traddresss asf U heenormde sothle 326 t@yan@Ifage an ad
transitjons, of the networking,seryvice 306 to_and fr
hog, o F R o PRIULRHASE et SPFi SREMORs, TFST and to
an exeirpkseruérwom and/bo defauil hf netstorkchdd ze sndicgnidet san t
twor k address acquisition node. [0036] The
net wor ki ng service 306 may further include a network
(0Gifte or Therndtmerkeny i shavicei 306 (B9 Eprgps: injgdude a

ne BRI G8mSedy iAeRLEL] &Ir 328npeed NQkskPF! 4le cogputer -
execut abl e i nstructions, for example, the service set
SeX &It PPFetdDTE gy BeP £G4t A°F i 1TdUER ofF FBPH RSy st em
exdBiRbY e 108s t {fdtdBhe, lor TREMSES Vitee §€tvidstenthfier 328
i ul t aneously assoclated with distinct ad hac

.. may. he .

ld‘?fé'%/’\ﬁdﬁﬁs,gz? gt2Y ERafpid? CRELAS HFEInEE ¥ KE™ T8 Ry 106
(F2Ae( B gUrBh)seBy chesetasgont atied Bve8hmspme service

.set identifier 328 values. ln_an egb di nent og th
SUTEREDBRLY (3865 RES &' dh ROL HETGrKECT ANSyerkp dtor
examdlle, sahe skrhdcceesedrisdenBi dner22328Fvghes? )haug loe

|, +Qf & Ve n 0.a.skngle hac.netwgrk _suc
as@PAac8h POV QRN \%‘1 94 &A% 100C N IGLK S 4%
Q%ﬁe ag ﬁOC n&gnv\orgr C€ S%k coeunrse,le?he het V\Kl)lrﬁl ng 8
emigediyiens gO6themyinvientiarde tmal ¢F plaresedvhee rsdworks
asdA8AkLh @f?h SUGR 3578 S8EVI &G tiF8h ! §8M I 1EE g a
al though, for clarity, only one such is depicted In

goF pfr €°BVeXPOBE| thna arinsdBodd neawt netvehle synrensi bie ad
hod MR MBLWOEKE N 0F course, the networking service 306 may
include multiple service set identifiers such as the service
set identifier 328, although, for clarity, only one such is
depicted in Figure 3.

[0037] In an embodiment of the invention, the networking
service 306 may further include an ad hoc network graphical
user interface (GUI) 330 for configuring, commanding and/or
otherwise'interactiﬂg with the networking service 306. In one
or more alternate embodiments of the invention, the ad hoc
network graphical user interface 330 may be incorporated into
a general network joining graphical user interface not
specific to ad hoc networks, and need not be a part of the
networking K service 306. In particular, a user of the computer
302 may input a value for the service set identifier 328 with

the ad hoc network graphical user interface 330. The service



service 306 may further include an ad hoc network
graphical user interface (GJ) 330 for configuring,
commandi ng and/or otherwise interacting with the
networ ki ng service 306. In one or nore alternate
enbodi nents of the invention, the ad hoc network
graphi cal user interface 330 may be incorporated into
a general network joining graphical user.interface not
specific to ad hoc networks, and need not be a part of

sethadenfeitfiGrk B A% ; valaley rag ks%ntﬁﬁefbaﬂﬁhcena?lp%awwc
ke%osm GRNBULES £r3A2 aMBYst ru&Utopawraé e di/ek xmtseawhce
set tifier 328 wwth the Cc netwo raphj ca
arye P ek PECRP o0, PR APRAcTD W LOBAE THSHegdEe
and@byecormyrobe eﬂxenﬂdewhmbuémwaatphawmnam1w0dekeybnaxw,
sel.ected froma ns d t an
ba?ﬁ?t%&ﬂ%? grapﬁ?c%ﬂnetwoﬁo% |'apHF§g.4ﬁﬁ§% ?#t% 1T aC networ%é
2ldevRte 22db6r Ftpmer @), dergctedr bexarplog, mane onsaiwozml 'y

lnq$}§£ggrg%}ds ﬁd £ one or nore networks (not

necessar | 'oc nétworks 216, 218, 220 of Figure,)
[0d8Béct e Gﬁlépléﬁfenmloé N4 2R 6 | Hbr fafe 2hE RNBERY

(ﬁ%gre[ﬁc}%@% Eﬁ‘&ﬂ:&‘eo@%%e&r é‘?@t 020¢ne ?e%me89§ d@;ﬁl%tealgn

gure sone or al
Figugfreht s I@eﬁ?é?%’ﬂﬂlaﬁ‘/ FP‘Q%rCéf slll Pt pare |cempa‘%er%or?é’r or

ooglilélz@é tde, l(JQ![T@,lJt’ﬁlrf agaﬁ.m %% ﬁgﬁmé&&e 2d Oho2 W raBdk
na i nclu e a oC WOr conv rgence
AR Ll e gL S SN R L

sa@e Bk mﬂnarlaepepai]amélofﬁfthﬁe ad hee Mmmkp@mwﬁ&el r
ene 32 t a oc n conver ce r.u set
SSSHEEE oy B 4 . MR EI T ot SRS, B 0F 1 R
amigdul ehe326 abc mavhvrkoapdters 203ui 20 on2@6dulO& 26250,
4 .ena fl@ nt, t k

e A L AR LA i Ea LR e SIS
efgfichentecduhec 30 workx dnphatimat. hods for effici ent ad
(ddag; net W@Rz'in%ow?éfl%%da'éﬁe %Q‘QFSQQS%&FH%QCtLPe aho,

enbodinent of:the I nvention ster ad hoc network
eXaBRYR IRIHeEsi 50F &S ficiapremdbypogenetrtng osarkiar are now

deScFibad. adnhaf aRSMALEnDAS AMBEEEnVal LGS, Ot & Sd8be
né%%ggk convergence is facilitated by generating same or
similar ad hoc network péramgter values from a single seed
value and/or from a same set or subset of convergence rules.
Figure 4 depicts example steps for facilitating ad hoc network
convergence in accordance with'an embodiment of the invention.
[0040] At step 402, an ad hoc network identifier, such as
the service set identifier (8SID) 328 (Figure 3}, may be
received, for example, by the ad hoc network convergence
module 320. The ad hoc network identifiér is typically an
alphanumerié or Unicode® character'string, but may be any
suitable ad hoc network name or identifier. For example, a
group of people, each with a computer 202, 204, 206, 208, 210,
212 and 214 (Figure 2) incorporating the networking service

306, may'gather in a meeting room and decide to form an ad hoc
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val ue and/or froma sane set or subset of convergence
rules. Figure 4 depicts exanple steps for
facilitating ad hoc network convergence in accordance
wi th an enbodi nent of the invention. [0040] At step
402, an ad hoc network identifier, such as the
service set identifier (SSID) 328 (Figure 3), nmay be
recei ved, for exanple, by the ad hoc network
conver gen nodul e 320. The ad hoc network jdentjfier
neﬁwgrkyp%ctamay Bf thAHARAUFEIIR d6FLERT dRUSEr) Eharitcfer
net%&kggme&_;ﬂngmh(r&@a:my on|§ Ut adlre afl m;f: gretpOhdmbBEaIFe
or identifie or exanple, a (group o e
enir A ke Pa0A L J05, i@ ogs oo 85BhbE 1 330,
valjulei) gUihese )ngi”Nn @Ot 1 arhaet laﬁghcweuawbmrgrapglwanvuser 306,
. t i in n I, 1 nad
inlRadB 0 o Py BT e SpEOT R i EE Skl R
mayc k| comsidetekos fcrmdm;r Rf"ﬁpetaudngbcarmwohréu ofie Hyis

exar;ﬁg&@ oéhet @%&&egps&eqn@ﬁfélff&t %&awaemget\%@@lslm

service set i1dentifier 328 value
theweﬁeh‘gedmbtm thpead h@chpetvrativseRVeFegitHec aPduser320

frdnmtﬁéf@&qm%sget&oﬂ lHaphQc&Ntlrt DL BtaMr K3paMe
"meeting” be considered. a founder of the ad hoc

dinectd®r kor M f"ﬁVs°f SPENPREVOR RIS ERYT P SC 1 BRI fi er

ser&&&eVEle(ﬂe.Ldelm&Eié]ﬂ 3zasaza}m@n‘nre@e$hgedndgy btagehad hoc

n rk. conver gen modul e 320 romthe a ocC

autRBe R TRL G T ORTS R8PS Ff ST RCBE SOt SZaTPeBETRE s

andyy fwayex)sfmg:ua:e nes Wy kUnng @ﬁpﬂl@el3ﬂzﬁvxtaﬂ’ien seriyoiee the
|dent|fuer 28,ya ti,n

2a FEE REFTN | See B0y By SR GPYiEFE Y pRsegF o Iect

orlngnbees and for exanple, result i'n a graphical

' [odzﬁg' tatAé’rLte% L@y N én'%eor%o&o%dnﬁéwé‘two'ﬁeb%g%al

I nvi tee may nore
malStbépgﬂJ@ﬂrat(ﬂﬁﬁe agra mtadnhofpm@xmpke Farcxiyet eg saphiey

ond262JCRLERLRA rAfcA dHNCE e J¥5iBX30Pl 8§ Rntifier 329
cryptographi c one-way hashing function, of the

(Figgirei 8k Bt deRes f9xempr3p sderimtgdr Y 351§Pé1eué shppgs two
ad @X%3NRLBwslapitl-ade i Fibgihg derehaveaty® suddshegs naferank

4os°%rfa§5é§r4304b?' BIIE2ES M2, UBeSLsP %0 0Ra8 Peromm
any suitable cryptographlc hash function. Such cryptographic
hash functions are well-known in the art and need not be
described here in detail. Steps 404; 406 and/or 408 may be
performed by the ad hoc network parameter generator 322. Each
computer 202, 204,'206, 208, 210, 212 and 214 (Figure 2) may
“incorporate the,ad'hoc network paramete;'generétqr 322. The
ad hoc nefwork parametér generator 322 may genérate the same
one or more ad hoc network parameter values at each computer
202, 204, 206, 208, 210, 212 and 214 that is supplied with the
same service set identifier 328. '

[0042] At -step 406, a basic service set identifier (BSSID)
may be dgenerated.as -a ﬁunétibn,ffér example a cryptographic

hash function, of the service set identifier 328 (Figure 3)
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408 of step 404. Each of steps.404, 406 and 40B may
perform any suitable cryptographic hash function.
Such cryptographic hash functions are well-known in
the art and need not be described here in detail.
Steps 404, 406 and/or 408 may be perfornmed by the ad
hoc network paraneter generator 322. Each conputer
202, 204, 206, 208, 210, 212. and 214 (Figure 2) may

incorporate the ad hoc network paraneter. "nglenerator
vaipe. PREPLIGE M mELROIAE PAFETet BT SGeREr Sbr 3%2 ATt

wilensipeeihbe eemethenseﬂhcaneet aridHe6 FNeE WD) 328 and
par anet er val ues at eac 202, 204 6, 208,
thszaSJflﬁeaﬁacesztt ﬁgﬁnPsflfef”E? Se%mwafﬁ Bheet féne
1deet:wneesseérvﬂe;1hmf beffaht O] Abrséegmpgllf, ia
coBBSLE: 38 ¥hE Sl oISl LIRe, R, B, DR, D2ReL AL,
unc or e 3 cryptographi ¢ ash
byf tllmthoamuter ‘Nﬁe ueemvtcelcbettlfﬁeima fadeho@ 28= {WRirdgu R &6 3)

F}é‘uﬁ’é"zla' aQﬁé&H %c%@@ércor&'r@‘l' %A&a%ﬁﬁreégoés%o%a%a' '

. preclate that the ser.wvice set
WlFEIe?ﬁei Plfth? Sﬁqmorgzsnwacﬁh@aﬁb%lwes eEvPER mpat be

uth 0858d ineEch RS iBhaar Syshicdsi BRE hdlaRldsl LM enS@a%iBg I N
different roles.- For _exanple, in contrast to the

SeTBIGA C&Tsdfleniiehitstt-i efn 308 %P%W?P&y bethhoEBIENtH9 L he
theosputier, 802 dasfiertati saditd k¥rthes adthoaeiel siurs 246pe

Fi 2 di t C) add
ashe A YR o ORE OF-CRS ABT WIS ATEF [ S FEapagauee
0f388 lafc 3:Bworly d]ﬁvehigéhd:e?ﬁﬂhetfﬁl@ﬁnt@nt Eonaéxasggsl«aerm
t hods _as, t-h i.d
<o TR R PR LoRRE RIS S e B iGpee 4
1ndtéatoe_r0éntthbas;1mgl$era\zll bec settwodken2 14, epsthmt b;ganeratlng
th@sﬁa%ﬁ'.'catsgg ehshtJ]ng %r XEC§ ﬁﬁ'}ctlggng fﬂheer s%?l?l@ée

a cause d ‘hoc ne convergence I nefficiency
SGféoﬁ@t&fiﬂEé may ers@lvenhgthw Aok ffptienad-hoc net wor ks

[083@1 and %ZQtéE'zﬂw € a2y rd 3ECBYnAl 1AE 1 8h A &R Hlfver

; network 216, so that generating the basic service set
. may desgerieaptad a5 AuASPEBIPTOf TPRecXAliteed SBYPtographic

halsﬂefurid‘tlleh N8y fHeeweRyiddiseti N@édtcdiencys | Qﬂifb%]reAm .
Agaln, 5%01ce o%“élgézi%ngoc nneiatu§g2£%h%nnglfp eren
compute;s 202, 204, 206, 208, 210, 212 and 214 (Figure 2)

_ during ad hoc network formation may cause ad hoc network
convergence inefficiency. In an embodiment of the invention,
generating a same wireléss communication channel aimber as a
function of the same service set ildentifier 328 value at each
computer 202, 204, 206, 208, 210, 212 end 214 prevents this ad
hoc network formation inefficiency. ’

[0044] At step 410, a physical layer communication scheme
(e.g., “PHY type”) may be selected from a set of avallable
echemes For example, each computer 202, 204, 206, 208, 210,
212 and 214 (Figure 2) may include network interface cards
308, 310 supporting one or more of PHY types IEEE 802.l1a,
802.11b'and 802.11g. Step 410 may be performed at each
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may be generated as a function, for exanple, a

crypt ographic hash function, of the service set
identifier 328 (Figure 3). Again, choice of different
channel nunbers by different conputers 202, 204, 206,
208, 210, 212 and 214 (Figure 2) during ad hoc
network formati on nmay cause ad hoc network
convergence inefficiency. I'n an enbodinent of the

i nventi rel C ni cation
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be308, ﬁmrgggg@alillbmgtangeﬂrerméet@fm@lﬂ‘fgt ypes | EEE
a
(0B85 o1 VRS SeRIR BB O S . 29 0RO 36 OBk
paZ&ﬁeiaenfb %]:4cdlhpumsad029C204r)e?2%f k20‘80r anj o222 amd al4
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el A T 05 i R % R PR ROE S RRE S
mayube meSQtﬂd( J‘R}rgalxemﬁ;e, Eyanpéeccstu:@ptsr‘soﬁomseﬁ%ct 20@,
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thigeformmndm sigir ef ced dide wetworkeberametiense FRheR ed 12 may

l&QQéé]e:Jﬁ‘ibﬁlg ﬁéa@c@t’e%h?&ltl%ncgm $Ri nat s

network  paraneters at conputers 202, 204, 206, 208,
fopmation PrRREcL 4 £OT( FRgHiRke 2fheatd e n8EYOTN ad hoc

coaew@éﬂeef %H&ié P OPHPEGERd 3)TRY: b@ch&r eheegked,or
t he conputers 202 % 4, 208, 210
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wiC€R MU redlookimgl Se&iget yea. K par Woalm&epoﬂlﬁerray
de expl.icit raneterlznglon of. t he

RO SRR SPoR oeBT e kb ARSta ot e SfLaRGion
benetswrdompunoaver Yenceonpded e 220, (ﬂ(gurzezs)mdazyléstore

esQSBf{§Hﬁélt of the common set of ad hog network parameters
at steps 404, 406, Qpa'and/or 410 do result in a more
éfficient'ad hoc network formation. Further details with
respect to aq hoc network formation are described below with
reference to Figures 5 and 6. '

[0046] Figure 5 depicts example steps for ad hoc network
formation in accordance with anlembodimenﬁ of the invention.
In particular, Figure ‘5 depicts example steps for efficient
network address acquisition in a computer networking
environment independent of infrastructuire network resources
such as dynamic host configuration'profocol (DHCP} servers.
For example, the steps depicted in Figure 5 may be performed

as part of step 412 (Figure 4)..
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sel ected and/ or determ ned ad hoc network paraneter
values wth the networking service 306. In an

enbodi mrent of the invention, as conpared to a
conventional |ack of co-ordination between conputers
202, .204, 206, 208, 220, 212 and 214, establishnent
of the common set of ad hoc network paraneters at
steps 404, 406, 408 and/or 410 do result in a nore
efficient ad hoc network f.ormation. Further detalls
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befhadd efh 2020rdfndISHAHCE | @hteRt] 8F n\:l’ﬁa GeRPYLEFion to
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SIRUERETY 50| BT Ay VB, AR e Computes
oppaatlmgnsmstemt3ﬁayfdna1débfmanlmedcmtmadpundﬁhg tedigeut er
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speci f nhe net wor k , or, for exanple, the ad

I°ﬁéél net\fob\rtva &bﬁv@@wése mlﬂeéerrsw%ﬁ\)t §ePy53he the

neRGbWRIMKIHRI nB§T ¥é CE 5308 AP QI EHE. COMPUHEM ne GRSAALNEN
stem 304 faor information correspondlng to the

adné?ﬁd?ekt‘ﬂfﬂfe the REPCERBEE FAPTEFTeHe HNTERPI DB+ st eps
othe2wi sdd thR4pe6EsduieNEPNERIdredkt Fo St 408. ( gwieps)

50%, a éénﬁo%onetwork address acquisition (ANAA) mode may be
activated, for example, by the ad-hoc hetwdrk address
acquisition mode module 326 (Figure 3).. In particular the ad
hoc netwofk address acquisitioh mode may avoid active ‘
reference of infrastructure network fesburces such as dynamic
ﬁosﬁ configuration ﬁrotoéol.(DHCP) sefvers. In coﬁtrast, at
step 510, without ad hoc network address acquisition mode
having been activated, an attempt may be made to acquire a
network 'address froﬁ just such an infrastructure network
resource. With ad hoc network address acquisition mode
activated, the proceduré may progress to step 512..

[00489] At step 512, accelerated acquisition of an ad hoc
network address may occur independent of infrastructure

network resources. Figure 5 depicts two example sub-steps 514
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steps 404 and 410. [0049) Wth the network type
determ ned at step 504, the network type may be
tested at step 506. if the network is an ad hoc
network, the procedure may progress to step 508.
O herwi se, the procedure nmay progress to step 510. At
step 505, an ad hoc network address acquisition
(ANAA) node may be activated, for exanple, by the ad
hoc networ k address acquisition node nodul e 326
anFlfurcd 8yep 3P p@ptablﬁzﬁorthecgﬂponqéé°he4wkﬂI&taédﬁb%s

whB& WSl A0 "RAS TBY YU L agt éé’cﬁnﬁeeﬁg r §rrﬂ C&itQfrnet

I nfrastructure networ resources such as ynam C host
PrebefdgurBl | 3FGRSGr oBBYS{BHCPP SRt &°s aPPRrhttcashe of

sk8iepirbtle Wt hQUHchadnPOEi MRk VeE ket dhesat 866 UisS nbl 080
nmpde haV|n been activated, ,an alt

VRERR 1 e R SR i ARCTEREaRA Gt 1y it ab e redapess A r i)

naly Nbe asdqiati e&dly efdaete\wamiﬂe J edalrees alcbhaatlc hao vaeewnp k

adgggg§8@m§?ﬂyl IonEEEdFHGFCtI te%lnghe Procedure may
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acQhitd@ isBMENAhtthaLS cNPtivte hbMid@bssAl At eppléiean
automatic private | P address ?APIPA may be acqui,red,

suEh duRddrpEe, a¢F 9P SeReMAY tRAmeeF RS R @&FerF?ﬂq {a a
coﬁﬁ&hﬁ%ha[mduﬂ)hc?a]t% aBugss L BrecHidiC@rochdase .

1oEBF oo Sthel it PRttt PPt aRI R Chout
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urce, there is.a hat, nor than ne ...
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1n§9£§%§ﬁetﬁr9rﬁé@ué%ﬂ déﬁé@é*%%quféléﬂéHJmééél For example,

the default or infrastructure network address acquisition mode
may include one or more steps cérfespdnding'to step 510 at

- which an attempt may be madeltd'acquife a network address from
a dynamic host configuration protocol server or the like. If
such an attempt is made on a network-that lacks such
infrast;ucture, some amount of time w;ll be wasted (e.g., 60
seconds) before the attempt times out, even if, one or more
steps corresponding to step 512 are.then'performed{ The ad

' hoc network address acquisition mode may avoid poténtially
difficult problems associated with enﬁancing infrastructure
element detection'efficiencies, by avqiding such detection
attempts. In an embodiment of the invention, the ad hoc
network address acqﬁisition mode thus énhanbes:ad hoc network

formation efficiency. In one or moré,embodiments.of the
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such duplicate addresses nmay be detected and
reacquired in a conventional duplicate address
detection procedure. [0050] Significantly, the ad. hoc
networ k address acquisition node activated at step
.508 may. be an accelerated and/or a nore efficient
node of network address acquisition for ad hoc
network as conpared to, for exanple, a default or

. infrastructure network, adﬂ;ess acqui sitjon node. For

ingsafiife, the R ECalf YO PAFFSRT ASGRGPEETRY WSPR ™aY
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sua‘é?sesc‘{zﬁaéﬁ GRSk 8F FIPmT Lénbblf rFé’ﬂ‘PuB?rtg%z’ %%4.' 206,
208 nvEIT,i QD2 Ahe 2Ad WPLgure)WOopkr BslaiiasgS t A€ Gitied 5ilANmay

node .t hus ,enhances.ad hoc network fornatio
be gPotialdgngd “00 Haves s8inql e o RO e LR Fuqha s ghe ad

hognvaivtoirdn 21 6 he2 18d oloz2 het ibr komel drogss , atigeli sinpude r ndey
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216r 2litnradl? uctthguraet ik caddesuwlac ghess tian Lepdery
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empediarengn 9 £t idveRtionr Pepparecting s@rhel I618ddr ess

in@Ceitdsed BYntNR1iRY BOEwSE WREKst @Bt 88 BY FiklLed 5
nmode. [0051]. Once the ad hoc network address has
anfcEhf stegsceerfahedyPacHtAYedeat step 512, the conputer

[0882; 204t 208 60208an2dd ho2lRetuiski? b4 s biguiditfication
rﬁa?ekr)g ogergégge.ctipefosrt %QarSng'fe ,n% tﬁe ad hoc network
convergence module 320 (Figure 3). In an embodiment of the
invention, ad hoc network disjoin notifications correspond to
conventional media disconnect potificationé_provided by the
networking_service 306. In résppnse to the ad hoc netwbrk
disjoin noﬁification,,at step 604, the ad hoc_detwprk address
acquisition (ANAA) mode éétivated at step 508 kFigure 5) may
be deactivated. As a result, the networking service 306 may
revert to a default or infrastructure mode of network address
acquisition. .

[0053] = Figure 7 depicts example steps for selecting the
physical layer communicétion scheme in accordance with an
embodiment of the ihvention. At step 702, it may be

determined if the physical layer communication scheme (e.g.,
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be consi dered to have joined an ad hoc network such as
the ad hoc network 216, 218 or 220. At sone point,
the conputer 202, 204, 206; 208, 210, 212, and 214
may | eave the ad hoc network 216, 218 or 220. Figure
6 depicts exanple steps for leaving the ad hoc
network 216, 218 or 220 in accordance with an
enbodi ment of the invention. A connecting synbol 518
indicates a continuity between _the steps depicted by
“PHY §iiPR”)5 isake PReSstasFeddepreidd - byF Hi W@Pger [052]

cor&tlgat@@1&0%1eﬁ\enadofh%enséwﬁklﬂgssmﬂdéotsb%I cRidure 3)
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node of network .address acquisition. [0 Flgure 7
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an enpodi ment of the invention. At step 702, it
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For ex rati el enent of the
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comptuet het i drhexchphy sogtal orlsayey ma)mmerma’aed)rbysclapmlﬁts’tes

of tl%ebgeéﬁéxq{tl%q'!egﬁgyealéa%dgrS@éjt %%t I Cﬂ !

conmmuni cation schénme | %? b éé?ected
selrmwanllpadet Ibe/ the ccatnternd§Z prsegr 88S beo reicepvgds.for

ex% r%?%ﬂeh%e@&gﬁﬂ% SerfBYe PRgress to step 706.

54] “At st hysi cal l'ayer communi cati on
[0&SHene At‘seﬂlt@@t i786A & apmb@al ofiswiailpbbe fivEsicall dayry
colindbgPl &y el nkRes may be determined. For example, the ad

hoc network convergence module 320 (Figure 3) may gquery the
networking service 306 with respect to the capabilities of the
network interface cards 308, 310 of the éomputér 302, If the
number of available physical layer communication schemes is
determined to be more than one, then the procedure may
progress to step 710. Otherwise, the procedure may progress
to step 712. At step 712, the single available physical layer
communication scheme may be selected, or, if there are no
avallable physzcal layer communlcatlon schemes, a programmatlc
exceptlon may be raised.

[0056] At step 710, it may be determined if the IEEE
802.11a, 802.11b and 802.11g physical layer communication
schemes are available. If the IEEE 802.l11la, 802.11lb and

802.11g physical layer communication schemes are available,
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the conputer 302 (Figure 3) user, for exanple, by the
net wor ki ng service 306. The physical |ayer
comuni cation schene. sel ection graphical user
interface may present physical |ayer conmunication
schene options for selection by the conputer 302
user. For exanple, the physical |ayer comunication
schene options may be determ ned by capabilities of
the network interface cards 308, 310, At step.708, a
thesBYRIAUGR FRUSHRITERE EorfTPel 1402 ATREF IRy Bde
pro&é@u&&é/&dy f:ﬁcﬁgr&)sal‘cml steyritshe metsmepkiing, Stﬁfé/lI(EBE306.
802[9 2 nyal o1 ep, 06, a number, jof guall gl ?L’; bé’hé’
Sr y@é gﬁlgﬁm@%’hc Hey~be “defern ne
~ In exammﬁqﬂlmehe Qiithhodnnemtmmmk setnaﬂqygncbeniﬁﬁﬂ @032®19
oryb ELOUR L B U b IGAREK 1315 BLMA £ GH06 Wl LD

espec capabi it1es of T netmor I nterface
optémt gkss wshoelmwrﬂmeoewmﬁneﬁ Bepausief thheIEEﬁJrﬂQér b9

phygmi qu@rpeaﬁamlcalt%ﬁrs&gmmagaé iARKAEAGEES S
determ ned to be nore than one, then the procedure may
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progr@@edm etemy’ P ogosbsrwipest épe AldoceQuirer whp aqrctghress
e y @SS p A he

to Q thefj}br FF s@{%;g]l% tl{xé) THe® 88&'6119A th?E.:e.Bal etr

E  802. sical Tayer conmmuni™c may
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conmuni cation scheme for thi's condition opt|n1zes ad
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T

802.11b physical layer communication scheme.

[0058] As indicated by the dashed lines 722, 724 and 726,
each of the condition-action pairs, that is, steps 706 and
712, steps 710 and.714, and steps 716 and 718, may be
considered to be. an ad hoc netwérk convergence rule suitable
for encoding and[btfincérporatibn in the ad hoc network
convefgence rule set 324 (Figure 3). Each embodiment of the
invention need not have each 6f the rules 722, 724 and 726.
An embodiment of the invention may have less or more than the
rules 722, 724 and 726. .Additional and/or. different rules may
have an ad hoc network convergence condition and an ad hoc
network convergence action similar to the rules 722, 724 ox

726, but each embodiment of the invention is not so limited.
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conpatibility with the B02.11b physical |ayer
communi cation schene whereas neither 802.11b nor
802.11g are backward conpatible 802.il1la. [0057] At
step 716, it may be determined if the IEEE 802.11b
and B02.11g physical |ayer communication schenes are
avail able. If the I EEE 802. 11b and 802.11g physica
| ayer conmuni cati on schenes are avail able, the
procedure may_progress to ste 718. O herw_se, the
ThepF‘Sc’%%r‘@th’ﬁﬁkp?%‘g‘f"é%ncT l?%d“aYAtl%ﬂ-%ﬁeﬁ‘é’, t he
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corfvetrge XA Nan®&, oRScéltfdryedcdyranrkdayabase: ioh, paA@ratan ng

avgiaggfgqﬁu%qgal layer coﬁmunication schemes may be ranked

according to their respective configured convergence ranks
and/or a result of their respectlve convergence ranking
functlons Su1table parameters for convergence ranklng }
. functions 1nclude the set of avallable physical layer
communication schemes, their configured convergence ranks
and/or their convergence ranking functions. Convergence
ranking functions may modify existing configured convergence
ranks and/or return new convergence ranks outright.
. [0061] At step.728, a hlghest ranklng physical layer .
communication scheme may be selected. Where two or more
physical layer communication schemes are equally ranked, the
selection may be chosen deterministically from among the

equally ranked physical layer communication schemes, for
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including function calls and other interactions wth

the operating system 304 (Figure.3)"of the conputer

302 and with renote conputer(s) 116 (Figure 1).

[ 0059] Having exhausted the rule set 722, 724 and 726

in this exanple, the procedure may progress to step

720 to attenpt a ranking-based physical |ayer

conmuni cation scheme section procedure. Although, in

an alternative enbodi nent of .the invention, steps.720
exapRie 7i@ APECHIR (2 LPHaRAMGRL BEERF MEChEme xRaMAS -on I s2n

embbaiméft boff the At hRsonNptuRY lkteponuaigenaein Lﬂ'l%us.‘@t 7324
i s exhausted. - [0060 ste 720, e%gh avai |l.abl e

ensliiy RN oI SgET % GARBRF SRS ORLSCRARe Shagh BeL Fin ade™
comA@ADIativg bEhéris jRUMBOE adiRisBOtke CAURr gENE@puters

ef i r a R hysical ,. |
0o HAEL S, a7 BIETIAE L EShPNRLp)| YEmp i <o
contvencﬁe durtedthe oa-fﬁ\xwl@eadehcrcamietwprlcp%ﬁer Genseentamiciing ad
oct HOGHAN coﬁOQrié]ﬁe @%@ié?e@{bczz physi cal |ayer

connunlcatlon ranked according to

[OO@Hblr ﬂ@sﬁbét?&%ﬁ@@nﬂpghW@ﬂi@Mnﬁb@g@h@e pheRs 7 28nardr

7283af§5éﬂotwnogst9@éﬂs rt%ﬁeeﬁ&;}\b% ﬁ@PfWQﬁ LA NG, to,
functions. Sui.table paraneters f.or convergence ranking

or fpFEgabRL | ‘ﬁ’@%ﬁjét@ﬁé é@ﬁoq&ﬁtaéawvébwéllsﬁy%??c:al”l‘*a%ffl

| 726CONMBIEVeRt | OR- &ChaRsnathRl enbeaihdiy od cRaVar@emeen,
ranks andégr t hei.r convergence ranking functions.

STEBSN{AT gofcd? S rihkidsy TPBHEISTERE ARy TR Ot POEX 3t ihﬁ(j
net&onk | ginvedgentw engencen trnksnasgdaice etle nsaeVg24
conver gen ranks outri ght At ste
(Flﬁflﬁ‘ﬁ rg{ﬁ Fho PRysFEal lri‘palflé‘ @%%m*?uﬁlucg onadﬂc eme
conwaygdem:eseluéetedt A%der ehé woilels @orEhe p:lmyxseceéncteyelﬂe

.setcg?qérgrt@lyc%gl Qgt%g]:ehosen equgl J’xé’c r %%?k {f'gﬁver ence

on m erm ni stlcal rom
moduhe 325quaplt§zerxa¥ﬁ<aed sphyslmﬁad bleayemvmmmnitbml on

1nc§$p§f@c%d EBEo?zfcﬁ?(%EEanSle' LHCYE! 56 HRNBPRILGRle rGEHEL

schene nanes. enbo i ment of the 1nvention,
modphe Hleps deplcted |n Figure 7 ensure that a sane or

oog@ipat idherseb £6idedn hchMSgCahnl AYRNions, patent
applicatiens,.and patents, cited herein &are hereby
‘incorporated by,reference to the same extent as if each
reference were ;ndi#idually and specifically indicated to be
incorporated by reference and were set forth in its entirety
herein. »

[0064] .The use of the.terms “a” and “an” and “the” and
similar referents in Ehe context of desCribing'the invention
(especially in the context  of the foliowing claims) are to be
construed to cover both the singular and the plural, unless
otherwise indicated herein or clearly contradicted by context.
The termsA“comprising,” “having,” “including,” and
“containing” are to be construed as open- ended terms (i.e.,
meanlng “including, but not limited to,”) unless otherwise

‘noted. Recitation of ranges of values herein are merely
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conmuni cati on schene is nmade across the group of
conputers 202, 204, 206, 208, 210, 212 and-214
(Figure 2) attenpting to converge into the single ad
hoc network 216, thus enhancing ad hoc network
convergence efficiency. (0062] In the exanple depicted
by Figure 7., steps 720 and 728 are shown as steps
that may be performed in addition to, or instead of,
those steps associated with rules 722, 724 and 726.
intowiedero $erven aal & eshrattibpad engiduidmedt rofertiag

1n<ﬂW1%tah.9§‘ to %ta%ﬂssgl?ré)raacréd vA28e Wl@ﬁg' \Vpdrﬁme%@dr%e,
one or nobre dad hoc ~ network convergence-rules in:the

unteify OtHRREES Y drdisatedhereir @t e3FD SARAE St Bpsuaris
in&{]@o&a:eea eftht@s ﬁhel slse&lrrltclaelomlrqurfgea c(gezﬂ;&hadseid&&y
t he es.Int gence rul e
retiited BPEREY by LGS hPd e GoREE iR, PEORyR) Gh e PREERAMS
in 320 sOtibeblé sedest e@sesm)othernmwananom@éd yherein or
ncar por hoc_net

ex ad
othOE RO I Mol sl Sl BB Sonthe - PO Gl BEORty and
all nolangilag, ¢nﬂ§xemataxyuianpahgﬂt(e @ppIPsanh(aa§ paodided

hep%f‘ em:|.§ 11‘1"1'141'1 dhﬁ\ggéfy YL bg€£§1.byl HSR%P@ et eq.nbgntlon

erence to sane extent as eac erence
angedaesi ﬁGFVP@ﬂPaIaI yimheesimecioni ek Is}mpﬁdpéaftfm ingepeion

unl OEOTRAE 2 £LL walﬁ%gr eNee 13Ad AT € 1S @ﬁefggéameauo%
entirety herein 64| The use of the terns "a" and

shoylg bgngonsharedaag 183 4AAtARY #RF aYo8nfsained 1fd eFent e3&

esgéntci%a%bbtm ptxlaetwaem it®R i4eshEacGhal ly in the
context _of th ol lowing clains) are to be construed

w%“cove?‘-’%?”ﬁetdhémg?’ﬂmﬂ%s Sﬁdt}tlrﬁe 1BVEREIO™ diifess

de 8¢ el Beréirdi qatceddmg ein? Bés’6|n&6tre| 3€n6@161tt[m’ld:lh§t ed by
The te ri,s

i SR, S B 10 Rob BN e 1 oV BECHHR0: GdthRse
preﬁEﬂraandeodxmanis(mag hecomeaappuyehitnebuth o ‘dfubraddary

e 0, l e ot her wi d, Re Lon
=k LRSS U an e R LR R DU e Bntte" e
lnsenua;sasxaesﬁunhlhaﬁd amnﬂaadsotorqmpépwlﬂgch variations as

approprlate, and the inventors intend for the invention to be
practiced otherwise than as specifically described herein.
Accordingly, this invention includes all modifications and
equivalents of the subject matter recited in the claims
appended hereto as permitted by applicable iaw. Moreovér, any
qombinapioﬁ of the above-described elements in all possible
variations thereof is encbmpassed by the invention unless
otherwise indicated herein or otherwise élearly contradicted

by context.
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individually to each separate value falling within the

range, unless otherw se indicated herein, and each

separate value is incorporated into the specification

as if it were individually recited herein. Al

met hods descri bed herein can be performed in any

suitabl e order unless otherw se indicated herein or

otherwi se clearly contradi cted by context. The use of

any and all exanples, or exenplary |anguage (e.qg.,
WHATSU%H“@éMFDp¥%V|ded herein, is intended nmerely to

better illumnate the invention and does not pose a

limtation on the scoge of the invention unless

ot her wits §OBPRF $sFeafgPlamfdaye PaVinge tEpERPR i ORPRERT~
exeBl0aH1d haseonstidied ras éffdicdaht NfpratibANoE | meEdhoc

nt as ,essential to the practice of the

netVﬁgﬁﬁFW@ﬁlsfﬁ%BS] Preferred enbodi nents of this

[ nn@m:wdngaam adléscr hivedb terdent i fiead;udi ng the best

t f
in %net&:g\g\r%ﬂg A% it ﬁsgngxgrgfr?%sce%t&%%ra g%mggé) &gmsnt S
funppiorbefometapprtentthecad mn@twmldm&nylfm,l landn t he
ar fe MRAM; hgagdh ng; ¢ ‘é %Q{W RO S5 B"erQcolThe

i nventors ex ect s ed artisans to-ée oy such

paryEettiizgHs wish sa?dﬁ‘réﬁr]r%ﬁsé'— ogafAdad HPq Agi H?’é“? PERTERYT -
for the invention to be practiced otherw se than as
speci fically described herein, Accordi ngI Y,

i ntent iT0F FREPHEER TARFANRIMERL 9R| Oh 1248 ed‘iﬂexfﬁllgn‘lﬂge
ad Qéctﬂ&t@um esta W&IrTeQésé atdtwedki In tdwoeah8® wiagpanded

ereto as rmtte appl.icabl e | aw. reover, any
Leagh Nt BrTOT e Tab L o pF bEtP EIREN € n 2l

Elepbssiiaise Enyﬂméﬁs QISEEhesg2aflli saencenpassedtinn t he

Stai ave tion unless otherw se indicated herein or ,
OrfieTi se cl ear| y contradicted by context. 24 WHAT IS
CLAI MED I S: 1. A conputer-readabl e nedi um havi ng

reo"r ‘éof[!g @Eer—%g APl %d?i&%téf‘%tl'agﬂs 1§ Qherein the

I cl ent t1on O an a net wor k corrprl S1 Ng.
ad h@@e?&ﬁmgkahd%mﬂffe@rne@wﬂléelsd@nWlfVil@le set identifier.

4, The computer-readable medium of claim 1, wherein
generating said at least one ad hoc network>patameter
comprises generatiﬁg Said.at'leasﬁ'one ad hoc neﬁwork
parameter as a cryptographic hash function of, at least, the

ad hoc network identifier.

5. ' The computer-readable medium of claim 1, wherein
said at least:one_ad hoc network parameter comprises a basic

service set identifier.
6. The computer-readable medium of claim 1, wherein

said at least one ad hoc network parameter comprises a

wireless communication channel number.
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generating at | east one ad hoc network paraneter as a
function of, at least, the ad hoc network identifier;
and performng an ad hoc network formation protoco
parameterized with said at | east one ad hoc network
paranmeter. 2. The conputer-readabl e nmedi um of claim
1, wherein the ad hoc network is a wreless network
in accordance with at |east one of a famly of
Institute of Electrical and Electronics Engineers

(| BEE) B02.cohpdbe e cmdabhe cmdign o5t ahaday ds. wBerdpiye the

conffRITRYL 8 d r@%@g@' ﬁngﬁg;cte%ﬁé £l Leomhielsel Beider il

oc netwo ent | rrses a service set
Physdenti Favar, commurrh@at@@ﬁpat:@frmer EXRLR SHedfuavdELadlE m

physicehel 8jdt GBRRNALENG cBakEhdled 8aShcRIAdenREL NG WRKK
paraneter conprises generatlng said. at |east one ad

of W&chﬁ%t%ﬁﬁwrkpﬁi’%ﬁ%’f%nc&sr‘é ¥ypt ogr aphi ¢ hash
function of, at least, the ad hoc netmork |dentifier.

5. The mmMerwngb nmedi mofc aen
sai’d atfhﬁ SREPUERE Eﬁf%ﬁ%& Gin the

® PRI WFK Opat & ne eV co TS
setadfasvall&haevaQSSGal|hﬁgat|é¢mmun16atﬂ¢maschemes comprise

atQQﬂBQtSﬁe 3@%%5? ﬂ;&%uQ%8£uﬁdéytq5& sgﬁgﬂ' lg géé%éhéwée

| east one anet er conp _
withi real és%tadmﬁwnifc&leer@hénm Ed@nbeqml% E?iglfrﬁ@rs

(1EEMTPYb I 1T eadabl eqmrdidumnah; Glalm Leayiierei n the

conput er - execut abl e 1 nstructions further conprise
selecting a .physical |ayer comuni cation schene from

a set théi\é%!mbagéﬁ—rémi\é%hearhedl%GBfC@IHH#rWBQa%h@fbln the
chenes in accordance with a set of ad hoc network

se%méﬁg%%@eﬁwpég C°’8’er‘?ﬁ60%oﬁ+ﬂﬁfeﬁ9‘f‘%’é‘c§§ol'¢ medi um of

cl aiam ¥£ tieerseicnot hﬁzaﬁ@bl@fpr@salchabieqummmam&m@m

conmuni cat on sgheneséﬁy ﬁ%ﬁgat | east on Ehysuga
schelipsr 2% Bt¥ oS | Eor 8%’?1‘&‘8’1% tRP gyheme
thdm&te&éutmgafthEltephyéimll aade El @aihnant£isi dongichees S and

(1EER) ; POg; 11 tagt! ¥, datg, gommuni cation stapdard. .o on
schemes includes physical layer communlcatlon schemes in
accordance with IEEE 802.11b and IEEE 802.1lg then selecting
the physical layer communication scheme in accordance with
IEEE 802.11g.

10. The computer-readable medium of claim 8, wherein the
set of ad hoc network cohvergence rules comprise:

(a) if the set.of available physical layer communication
schemes includes only one physical layer communication scheme
then selecting that physical layer communication scheme; and

(b) if the set of available physical layer communication
schemes includes physical layer communication schemes in
accordance with IEEE 802.1la and IEEE 802.11g then selecting
the physical 1ayer:communicatién scheme in' accordance with
IEEE 802.119.
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9. The conputer-readabl e nedi um of claim8, wherein

the set of ad hoc network convergence rul es conprise:

(a) if the set of avail able physical |ayer

conmuni cation schenes includes only one physica

| ayer communi cation scheme then selecting that

physi cal |ayer communication schene; and (b) if the

set of avail able physical | ayer comuni cati on schenes

i ncl ude si. cal ay ni cat in,

ncobt JHeoCUTRIF S<EERA GRS THAHD T ERg0o 1 TS
selsetogd ithg phhei qdlydiegatk &dmmﬁhleaﬂﬁﬂﬂﬂﬂbhbmenbdmﬁh&HEsin

accor.dance 02 11

CofPUra: Pehats Fas: Tne CoMaTH F eRer ST HE B8y
setobfaawduiabmetNMHSQqgén&eygﬁnnpmmnuiﬁﬁxugnnpphsmps (a) i f

vah | .0

o o e L R P B Bl T i a20 on
~ schekrctipgen Bighest ﬁgnk#fa:t Phlipsfehllavgyefommunication
scheRETIHI Rt kep SEhemR1 B dkithl the esetophumi@itiahl e

phyS|caI | ayer communi cation schenes includes
sch FHySi cal | ayer communication schenes in accordance

with | EEE 802. 11a and | EEE 802.11g then selecting the

ph |cal | a er conmuni cati on sch [ ccordance mnth

' 8 CPRGUCOE 2P, SYREST GF EOE L T 18 bPE LT Sof™

ad hbalmaﬁhorwhebm@fnsrnalectlng t he physical Iayer
conmu atlon sc ene co i ses nki n each h al
I aaréradco AT & on ggﬁg%:r%nce mf’ﬁ'éfe S & pﬁdbfag

MTUNT ¢a set of
leaphy3|cal Iayer connunlcatlon schenes accordlng toits
ad NOC RLIOL k..U BLICHER, o, 41 Lheh &Nty and selecting
a hi ghest ranklng physi ca g ayer communi cation scheme

i n t he asaerate Akaileabk eophyasi bais nefyrereKe BANEMR et N2

fung€hONEse, 12 1&SOMULEL) 260 FUSLEM fl‘%fen%%i&f Endng
formation of an ad hoc networK com§§!5|ng an ad hoc

net wor R3EBRTER Hetfc @rnad Uhes E6HFPEK maGiont Pretesst:

with said at least one ‘ad hoc network parameter; and
a networking service configured to, at least, perform the
ad hoc network formation protocol parameterized with said at

least one ad hoc network parameter.

13. Thé computerized system of claim 12, wherein the ad
hoc network is a wireless network in accordance with at least
one of a family of Institute of Electrical and Electronics

Engineers (IEEE) 802.11 data communication standards.

14. The computerized system of claim 12, wherein the ad

hoc network identifier comprises a service set identifier
15. The computerized system of claim 12, wherein

generating said at least one ad hoc network parameter

comprises generating said at least one ad hoc network
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recei ve an ad hoc network identifier; generate at

| east one ad hoc network paranmeter as a function of,

at least, the ad hoc network identifier; and

paraneterize an ad hoc network formation protoco

with said at | east one ad hoc network paraneter; and a

net wor ki ng service configured to, at |east, perform

the ad hoc network formati on protocol paraneterized

with said at |east one ad hoc network paraneter. 13.
ParPRRC Vo MPuL e FRIP ISP e shc Funat ion ofnerki Yratte &B°

ad Hee NatwwRkK; hsnhta tMek-el ess network in accordance with
at least one of a famly of institute of Electrica

and El ectronics Engineers (lIEEE) 802.11 data

C ODGTLINIAC @binpilit &xit-alkdak B5e n%luﬁhﬁamnj) thereae st ent+
erei network identif,
executéﬁleségsgk%%gkﬂﬁge?ggteféic1 |é?r9ﬁ§ o?h%P an ad

netwenbuﬂmmmzeﬂngysten1of cIa|n112, wherein generating

) 3 _
st n, AR S BEaRE, Sg oSS
padetrasttdngathat dihgpnegvaphiic haskd faascnebrov; aad

| eastsvathfg ¢ JEP%o‘EeBMJS:H QQEI-é%% oquibitfon mode

conputer-readab mredi um havin er eon ‘conput er -
compy bt R%GBIEe] pist Tast Pieghss Ftoione PE| 2% @it hP6r RBEYUI of an
addadsfhoc network conprising: receiving an instruction
to join a network; detecting that the network is an
ad hoc network; and activating an ad hoc network
addy essrhacqaxh}s&ﬂélm&eaaam&mﬁhﬁi &g Aecel e6Aatwak

u SItI an ad hpc netwo address. 17. The
conp BF Ao CHEARGD | S rearLIAT TOF BT (RMer R LAS
C OPLE i8I n@ X & Cid taa ik um§jdsmtnloemslcfaﬂﬂoher'aﬁ@npri si ng:
re e|V|n a_net.wor. ﬁISJOIn notification; ‘

G T 2 ot TR R adies St mRce:
node. 18. The conputer-readable medi um of cl ai m 16,
“hf§?i“¥he computer-readable medium of claim 16, wherein:
each ad hoc network address is an internet protocol (IP)
address; and '
accelerated acquisition of the ad hoc network.address
comprises: '
acquiring an automatic private IP address; and

'performing duplicate address detection.

19. The computer~readable medium of claim 16, wherein,
"if the ad hoc network address acquisition ﬁode 15 deactivated,
acquisition of a network address comprises attempting to
acquire the network address from a dynamic host configuration

protocol (DHCP) server.
20. The computer readable medium of claim 16, wherein

the ad hoc network is a w1reless network in accordance with at

least one of a family of Institute of Electrical and
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each ad hoc network address is an internet protoco
(I'P) address; and accel erated acquisition of the ad
hoc networ k. address conprises: acquiring an
automatic private |IP address; and performng
dupl i cate address detection. 19. The conputer-readabl e
medi um of claim 16, wherein, if the ad hoc network
address acqui sition node is deactivated, acquisition
of a network address conprises attenpting to acquire

Eldcheontisv@nk inder S HEEQNS @2 dyinaats dwstundeatigur ati on

ool 8 gol (DHCP) server. 20. The conputer-readabl e
ivedi um of claim 16, wherein the ad hoc network is a
wirel ess network in accordance with at |east one of a
famly of Institute of Electrical and 28 El ectronics
Engi neers (I EEE) 802. 11 data commruni cati on standards.
29
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