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30 In other types of computing systems, such as modern stored
. program control (SPC) | teleeomunications -exchange systems
(commonly referred to in the industry simply as "switches"),
neither the testing of new versions of software nor the chahging

‘of software in the systeiﬁ is as easy as in stand-alone or batch

35 - processing systems. For example, new versions of software cannot
.be effectively tested without being plac‘ed into actual operation
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disrupting existing telecommunications traffic being processed by

the switch. Therefore, integrating new versions of software

‘components. or . units into the system using the traditional "edit-
25 compile—link-load-run approach is not desirable.

Another problem associated with the replacement of software in a
operating computer system, such as telecommunications switches,
is the state transfer between. processes within the old software
to processes within the new software, and especially the
30 synchronization thereof. A process uses or comprises resource
objects, which are object types that handle information on a
hardware resource or an internal data structure. In context of .
the present invention it shall be understood that state transfer
is the transfer of the state of a resource object. The state for
35 a resource object is characterized by being allocated or
deallocated. The st_ate trans_fer between processes within the old
software to the n_ew software is essential to the users or
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process 'using the new or revised version of software. This option
may be exercised by users by modifying the concatenation of
software to be utilized by processes operating under their
individual user-id. The option remains available to users during
25 a fixed period of time, usually measured in weeks or months, in
which time the software migrates up several levels in the
concatenation structure after successfully operating at each
prior  level without any discrepancies. Upon reaching the top
1evel of the concatenation, the software is declared "oper-
30 _ ational " and the older versions are no longer available to users
of the system. Insertion of new software into the system, as well
as its migration up the various: levels, is controlled by a
procéss of configuration management, a manual process of
reporting, approval, tracking software versions at each level and -
35 implementing approved changes.

As with the methods used to update software on batch or stand-
alone systems, there are well known drawbacks to incorporating
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present repladiigt softwarei des amcbpa_ratihg__dcomput_er system. With this
| ' method it is possible. to test and change software during actual
20 operation of the telecommunications switch without disrupting_
ongoing telecomunications traff:l.c through “the system. This
method, however, is not directed towards transferring states from
the old to the new version of software._ Even if this method
recognizes the - need. for such.a state transfer it does not
25 describe any means for synchronizing the data transfer from the
old to the new software.

Therefore, it would be highly usefui ﬁithin in the telecommunica-
tions industry to be able to test ‘and change software, including
state transfer of processes from the old to the new software,

30 ' during actual operation of the teleoommunicatj.ons switch without
disrupting ongoing . traffic througl;. 'the systemn. ‘The present
invention provides such a method. '

SUMMARY OF THE. INVENTION
35 The dynamic behaviour of computing systems such as SPC telecom-
' munications switching systems can es_s_enti_a.‘l_.ly be described as a -
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the new software will be able to access the states of the
processes in control of the old software on an "as needed basis”,
so asl to finally become the owner of the processes containing the
updated states, given that the testing of the new software
. 25 proceeds without any disturbances.

Princiﬁal requirements satisfied by the smooth software change
-technigues with state transfer of the present invention include
minimal or no user disturbance and a high level of system
a%railabi'lity. Principal characteristics of the present invention
30 include the facts that: (1) minimal or no disturbance is
' - experienced by an individual user of the system during a
transaction (e.g. call) because one and only one software version
controls each specific transaction, i.e. the system uses either
_ the old or the new software 've:sidn from the start to the end of
35 the transacti_on: (2) no unavailability is experienced by an
individual user of the 'system- because of the software change
since both software versions are used in parallel during the
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sof tware ghgiaperkhere clearly is no need for : transferring dynamc
processes, i.e. the process wll be conpleted in the software ‘
version in which it was started. 20 However, t.o be able:to control in
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(live) transferring dynamic processes, i.e. the process will be
~ completed in the software version in which it was started.
20 However, to be able to control in which version of the softwaré,
for example a new call, will be executed a selection point has to
be provided to direct the traffic to the appropriate version of '
software. - '

_ The present invention provides a mechanism to identify which

25 software version is to be used during' system upgrade. Besides
‘normal traffic test traffic also has to be identified at the
selection point and then be directed to the new version of
software which has to be tested before it executes normal (live)
traffic. | ' |

30 In another aspect, the- method of the present invention also
| provides means to synchronize the state tr'ansfer of static"
processes within the old to the new version of software. The
synchronization of state transfer between lproce'ses exec_dting in
the old and the new software according to the present invention

35 comprises the following operations. .
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interface for state transfer is still owned by the old static

20 process.

1f thxs normal traffic also proceeds without any disturbances a
Takeover signal is applied to the static process within the new
software. With this operation the new software will get the
control of all remaining resources from the old static process

25 through the.interface'for state transfer owned by the old static
process.. : h

Thereafter the operation CommitShutdown is applied to the old
static process. The application then removes it's interface for

30 state transfer published or activated with the operation prepare
shutdown. S

At last the operation CommitTakeover is applied to the new

version of software. The new static process is informed that the

new software is committed. Processes that are dependent on old
35 software system parts are terminated.



Thereafter tyWe ogagiyati on Commi t Shutdown is applied to the old ~_static
process. The application then removes it's interface for 30 RGTAiE85/01452

transfer published or activated with the ®peration prepare shut down.
At | ast the operation ComrtTakeover is applied to the new- - version of

- sof twar e. Tfhethewnewatsafpragesdoes noftorfmnction pireperly rehe sepgraaenys

conmi t t ed priRjcRERE mdy Ae afévéfQé&deﬁE RReCdvirsiot il Gdfas YB&ESEEERS

aretermnated Y\O
PCT/ SE95/ @pgg:?tion TakeOver it is possible to carrg out thi;s ;qq\gengﬁpn

sof t war.e ebﬁ.e:hdixﬂ ahyndtitsﬂ:ilrhams ¥orhehepgsadslThe revéfQiéHUié SR¥rPEa

15! pBeel bPE B ARRISAHE s R, Connftnpkanyet Y Hhe 2 i8 yessLen:
t he user sofl'ls@frt&mesdms‘haad:afrqm riew. varsion aphlsoftwdie. operation =~

Comm t Takeover to the old version of software instead of the new
version of software. -~ BRI EF DESCRI PTI ON OF THE DRAW NGS For a
better ungngammoﬁ F3E DRAWINGS on and furt her obj ects and

advant agegokrher defttereiRideretatiding) \bH THE Prdsert) dnkentid® 4l ASrther

descriptio ken i.n_gonjpunction wth_the acco draw ngs I'n
© whi ch: abj ec% andlagvah%ageghgagraoge ng?g nE %M?Yfal?? dJrade y’é‘? che
FI G02 followihgmﬂesbripyumm talodmn t:la'ccongunlcta.o@ewﬁthl thelszcompanying

comuni Ca&kg{}inw&%%hl%h FI G 3 - shows a bl ock di agram
Il lustrating an-exe procedure for redirecting
processing from an oI d software unit to a new software
unit;  rFrghle 4 ?%%ﬂn@&rl%ﬁ SAUGHAT sPLYleGID UPOr adeg
W t hout reversion accord| n he present 1 nven- 20 '
tion; FIGr & 5 of’c'l?et Y SR RESERG IRl dn @y apRaTad ikerde
W th reversion accordl ngcbmumcamm&t tion;
shows - the nchro 0 and st
duﬁ%g syE¥&m Bpgr ade; ShOW % rL]'ZPact'# giagr%’ﬁo&éf'ést giﬁ’@a?"eﬁiﬁ?&p&w
whi ch the snooth : .procedure for sydda‘sﬂ:ﬂggadromesbu.ngl Srapplarcdlah a
resource , . software unit to a new software unit; |
FIG. 4 shows the synchronization during system upgrade
_ without reversion according to the present inven-
20 _ tion;
FIG. 5 . shows the synchronization during system upgrade
with reversion according to the present inven-
FIG. 6 shows the synchronization and state transfer
25 , during system upgrade; '
FIG. 7a-7n ‘shows a practical example in which the smooth

system upgrade method is applied on a resource -
server.

PREFERRED EHBODIMENT .

30 The method according the present invention for replacement of old
with new software, including state transfer, could, by way of an
example, be used in a SPC telecommunications exchange system,
hereinafter referred to' as switch. A general- telecommu’nicat_ion
system, including a switch 2, di'stribut'ed' processors 4, applica_

35 tion software 6, data bases 8 and telephones 10 is depicted in
figure 1. The switch 2 is connected to one or more processors 4,



server. ngEFg D EMBODI MENT 30 The met hod according the present
i nvention for ﬂgé@ Mént of old wi th new sof tware, includiPGI/SESS08452
trfansfer, could, by way of an exanpl e, gbe used in a SPC

t el econmuni cati ons exchange system herei nafter referred to as

switch. A gengpal &ebeaeam&n I@%ﬁe@r\also coﬁﬁééﬁé&i tachgsnaaa%iaw Sk tare 6,
distributed pro essors EB bca- 3 tlgn twar e data bases 8 and
t el ephones 102 H@pFEFEBaF Fﬂ"@ &Fit'ch 2 is connected to

one or nore processors 4. WD 96/ 18146
PCT/ SE95/ 014 h
pr ocessors 45§re Iy inderstand Doy e, PYEY. 9acc§rdingT ethe tpresent

dat abases 8, imventian| aoukd betappl ed inTeuch| a \systRn sﬁ%@mm Wé‘-‘cbitec-

met hod aicordtaﬂet hghBWASENEigure 2i,"WANL How. D dederabld.ed in such a
system the system architec- g “ture, shown i figure 2, will now be

descri bed. The nost basic element in this structure is the
oper ati ng sys'mm:nost basn: Wlenerth dnmehi sossiracturet i 9nthe iopeariimy 'siisAsem,

The operating em age [ise

for exanpl e, in Whicéh eCt"F%Ct gg%:l.gg fggé’%gﬁf’%pgﬁa‘[e"%&%@%mqﬁg ngf}‘ating

function, 10 syshemha¢cordimagte the presenteciniventionttonpyises orfemntestample,

progr anmi ng, su é%n“\ﬁgﬁ? S

i nvlent ;1%1 ngh%n:?% pgr la'd?%ﬁ[cél on 1 SQ%I oser‘ﬁjéqeﬁsc?sgﬁ?1 ﬁﬁzade fun§ti:n"i

Appl i cat®on ! T 07eXmple dtl 'Teakignd oW obgestyi ;yiente

SE(r)T L‘é"ggﬁ dﬁ;'rtg‘ Eﬂﬂiﬁé,oﬂﬁbﬁt'a@cfﬂto E'@éé&laﬂﬁlm'meﬁﬁo?hége&hb Wresent
as re e Qpera

System s t helBYPRFLARF ofheo e Gpetnae, StnctloR is gloget dESGRibad,in

intwo parts, Ursrrehppa.mﬁiomnseniam a!d. 07/90‘29294/ar enaqd.}ﬂerdat f$ystem for

(APP), such. aén%?;i@ '@Aé%&@&lﬂi c@pgut 6{: leffonaktiehol-

comruni cation”i comrunt cat1 ons the spec
sof twarkb f or ageh &pMl mgmn.sm:%mr |1smorporated>@% refprence. cPp. top of

The software gty eérﬁﬁiﬁgf é?g'ééﬁt b¥ tpRe! appdieatibar a@e@wa&er which in this
exarrple |n t he above nentroned tel ecomuni Cation a:ZStem Is the
example is divided in two parts, n
software applications (APP), such as #7 signalling which is a
standard used for communication in telecommunications systems,
20 “and 't:he specific software for each application, such as ISDN,

POTS, GSM, VLL etc.

a part common to all

The software that is most frequently replaced'or ngraded, for
example in the above mentioned telecommunication system, is the
application software, such as ISDN, GSM etc. In context of the

25 'present invéntion' it shall be understood that a software
replaéement or upgrading could be anything from replacing the-
whole application software to a small portion thereof;

with the method according to the present invention a ne'w version

of software will co-exist with the old version during upgrading.

30 ° In this way it is possible to test new software with -test
traffic, while the normal traffic runs on the old version of
software. 1f a fault occurs which can be associated with the new
software, the upgrade will be reversed and the new software will

- be removed. Reversion during system upgrade is _iriitiated by

- 35 | intefnally detected anomalies within the system upgrade software.



application @ﬁ mﬁgg such as ISDN, GSM etc. In context of the 25

present inv 4 t shall be understood that a software = PCI/SE95/01452

“repl acenment or upgrading could be anything fromreplacing the whol-e
application software to a small portion thereof. Wth the nethod

accor di ng ﬁ?,wﬁmamgemedmveagi Oforfcded vséeé%ion arlx&f ttﬁf& t Wﬁ&?n:%hce
co-exi st w e o] d version duri r n this way
possi bl e B4 BRaTEVRR pr’%t gpe%sﬁ%ﬂ%w 9 ibreql; pa Pﬁﬁrﬁéﬁnﬁpd

traffic rmhemb}trm\tﬁtsimsmn of software. If a fault occurs which
can be associated with the new software, the upgrade wll be reversed
and the new software will - be renoved. Reversion during . system upgrade

i s initiaf& mgnbioned; pbevea ity dst s¥pdgadndial replacehpnlyh@antstedn the

l;%g_; iSslj—:ISSIS gﬁﬂw&e at a time. Th¥(:8Bt#&8246to be replaceod is. refezred to as
managenenf® 52??’19? anit. e‘iférg‘wearﬂi TW%%t%‘i‘l%mean un"h@ﬂgﬁﬁeﬁPfFﬂaﬁﬁso

gi.ven theumss 20 | cb;apﬂ.edbrﬂﬂough uagr adidressing meéhaifbm ReVersaXled a

As f _th f

at ge tn |t Irrg i?- \Bta o%%pﬁ ace%PAlg%e‘g'g}f¥e?t%‘1 a'idw cﬂ”&&%nﬁﬁ
unit. In ﬂﬂgum@larmda 1!§tmanlﬁn§ndn98dIQ-MManld change @it 12
couglged t Qhausmeaaeadéﬁsﬁaé%ﬁecif@m&@h@aaaébg%qna michanQEFneﬁﬁ' OF; §akat

"to an old _change unit 12 and a new ch angﬁ uni t

interfaced id1nsFrares fhe rféﬂ’iﬁdiﬁh‘ﬁ uﬁhﬁrﬁzifoa Cﬁm‘%éﬂﬁe‘ﬁv Emabgth
unit 14 tenbhomictmaiga rmmﬁm P.Ze FeBeEe is an dld latdrnigd amivergase

"% o, B 5 Y AL el G Bbrvar A5 hei SIS iy e
sof t war e, unig. luherrhe new mmngaangat 14 is;rh;t Mixﬁamvchdsmgetamévé4
def 6 ' |
w (B8 he 28 1hParfAgsCle thid s Lhmpetinill Wi Entlakilhsng f00REE0 s
neans t hatot Hhainupghgaged softwareairl.i sThis cmeansocthatit shei tunchangede
old and taefeaw:e is &Blewaie a@éﬁeﬁatéchaue BEEH) the old addi ThasSRes

e e SR h (g G, [T (T 20 dynam ¢ ol rect Ton o
. use of direction points. These direction poi nts consi st of the places
in the di 'ﬁuisb lé%%%c?ty £ "Rl %eggnt invention, i.e., providing for the
20 dynamic direction or re-direction of transactions, is facilitated
by the introduction and use of direction poinj:s.. These direction
points consist of the places in the distributed system at which
tra'nsactions' may be directed in a particular way. The addressing
-mechanism 22 as illustrated in. figure 3 represents the ifnplemen-_
25 tation of the direction points and the means by which the
- system's transactions are individually directed to either the new
or old software version. These direction points are capahle of
operating in’ three different ways. First, they may be triggered
by analysing the function name associated with the traffic being
30 processed by the system. According-, to this method of operation,
traffic can be directed to eitljter ‘a new or old software version’
of the particular function required to perform the necessary
processing. Second, transactions can be directed to execute a new
or old software version of a program based upon information
35 supplied as a result of runtime linking of the software.

Two different cases of .sYnchronisation wii:_l_ .now'b'e described, one



tr‘ansactions : g‘rect ed in a particular way. The addressing ‘
mechani sm 22 ggvvpll}?/a Wated in fi gure 3 represents the inpl enen- PEF/SE9SN1452
tation of the direction points and the means;py which the systenl s
transactions are individually directed to either the new or old

S,ﬁf t wa(rj _ef ;/er s‘imenoifiae&gv@rrswngo rwhkgH t mmsesaaagdnﬁ:déssbful @?gf_aaénaﬁhn one
three different .ways. Ficst, .t tr er ana i ng.the .
function name"rba o%??a?’é-ﬂg'ﬂ?t ﬁstﬁ%i{?*f;&?cmﬁ 1%?? s’fﬁ%ﬁ%é?&f%f?‘t ﬁ(’éze first
system Accorcasg wvithout weverdionh dpeshowonin figuireaidf andc heb sedions ioabe
to either a r e [ fet [ '

g rgrﬁréﬂah"‘@é sH6Wmn | £ f:l(.)%uré’ 's ] fﬁg%é ’ ﬁt&[r ed -@ﬁz’gg%scsa is

required to performthe necessary protessi ng.” Secon ansac

be directed teymReticaliyn&hown byraonecismais chaving oFusl away ogetners. A
based upon i nf@ssEEEEN mdy oWHPOAEd RS MoréS Pdsdirdd NbbBckkNKimkambrdde of
software. - Two di f:] ergnt c3ases o& i_gnchr ni sation le || now be

descri bed. orfe@source objec \mﬂégﬁlg ots, voice prompting equipment, etc..
PCT/ SE95/ 01452 wi t hout

: 11
reversion, whi LDl syscessf e i
is initiat e\c,i\mdf L#T‘#\%p%hgﬁgs’g t é%m%u%r%ﬁ?iﬁ%? & “ana nggv\_’\%?ﬂﬁig%%éﬁ&ia%’.on
reversion i s Gkolmgia sygten upgrrie helthawh Frevexrsion whep @n odde veirsions of
shown iyy fi QW Srewatd i8€rbplacead Bg\péoﬁéﬁsvéisién o2YBbekaskly shown by a

rect angl-e having cut away corners. resource nay own one Or nore
resource objects. Exanples of " resource object are tine slots, voice
pronpti ng equnarbng pRése. 1 the oldFstaticipsboessélcwithinr ehe phassofeivare

and. t he synchroni zaiJ o . rin sV.siem rade.w t hout . reversig -
when an ol d \)%’F%i%?aiio?gl’bith s%%%%@'mﬁ%qabﬁg\tﬁ’%e o =¥ sdftware
sof t war e. is loadedhgapliasew siteticd processes oarescstartedn tThe ostatic

ft . : i ' f
ot twar o . | PrORErE B e fo LR R Ewah WITL b Roph G5°+hAE Bifhay be

processiui t higware of di¥ds: ferdthgoming, terminakiom And|zerevat and prRppres

of it's fortheEpm e t OFShELEL 08E 28€atE8D VPhe 261d P5LABL8Sprocess bl #8hes or
transfer of states. The old si tic $éo§e€i Qﬁbi' she; or 'actlvatgs an

appl i cati on AFHIERLes 3nraRRIication Cetined inferiace far rrappfpreifngthe

obj ects. Wt lstutd iofhiresturcarobjectsl.i with pllslicationals weant defining the

comuni cates w th.other praoc : IS f t e

CoTThn! oot okt otk Dk RO ARl s LR et Brodiiad! #hyl° bk e

al | ocatdthg r esayrleterhjhe tecalld byt thet stiatic process within the new version

of software, for allocating resource obj_ects._ The o0ld static

process may also inform neighbouring processes, for example a

distributor process, about a forthcoming termination so that

routing can be done towards redundant alternatives, according to

25 the above mentioned U.S. Application serial No. 07/ 907,294.

' During phase 1 all traffic will be handled as usual by the old

version of software. This first phase comes to an end when the

new software has been loaded.

In phése 2 the static processes within the new software are
30 started in a state different from initial start. Instead the
static processes have to be started in a way that indicates that
there will be a transfer of states between the old and new static
processes within the old respectively the new versibn of
software. During this phase the new static process receives test
35 traffic and subsequently normal ( li#e) traffic, if the execution :
of test traffic proceeds without any disturbances. The synchron-



process may also inform neighbouring processes, for exanple a '

di stributor WP3W6 sh0ut a forthcoming termnation so that PCTSESRIMSh(
can be done towards redundant alternativ according to 25 t he above -
mentioned U S. Application serial No. 07/ 907, 294. During phase 1 all

traffic wijlabeonandl 8¢ate vedakrby Q0eingdtest tyREFieNwal1SYd WiseribBud
first phase conmes_to of t.war e Igas ep, 14 | oaded.

In phase AR W@?E?chﬁf"ﬁég %SCW]BHPH‘.:{LHE WA SAONE S, 04 descrihes
I n a stat eschté etransffeunﬁuningals;estam upgsade Dueing thiSaSecopﬂo@mss

have to bceﬁ ,g,ﬁ%i ween il.%ﬁat CRLSh ed by L5 € otid lvgfs?%n of

transfer and new st a processes W
old r&s pecﬁoﬁtﬁ?rehesimlm@'éﬂlﬁf‘ﬁth tl!ﬁ)fﬁﬂﬁé-'r &raéﬂpnlgaﬂﬁlsddms@e mew

new stati Qf?fé’f@ﬁsof QU tifird e%e%%afﬂéraaﬁlc "ﬁaﬂ" SERSOELE Nid M dB la frer
(litve) tra I f the execution of- tes ﬁ%flcgrogf gs wi t hout any
“di st ur bancke FestsFRBfELR has: come to ag, 1 ed by the new
PCT/ SE95/ Qddbtware. The "old" traffic, i.e. the normall€raffic pricd ito thie

Getail | n SATBRAT opd e e inad pRCRERAREH by the fifViEion of

dur ix@y syssmu@geadatimitngem1935059nd phase . normal traffic wll
first be handled by the old version of 5 software, sinmultaneously wth
t he test traffic handl ed by the new ver.si on of software. Thereafter

al| "new' Singeithismiexample deseribes thengysten ypggade wifhquhreversiomd
will be hagylh egadly éfﬁf@dv and als®ithéimormele tralffid extbuted tﬁereh@ter

normal- traffic prior endi of thetest . traffic,
hand! ed b)P‘E‘PFée%F Waehont Any 0a15tugpindes - THeTetold; 1f: D e "5 tne
Si nce t hi sseaed®| proeessesas thin shet aewusgfivere abe wrdered ﬁcom:laim alghe -

test [af fls %F,g?% %}9 é@@s té@ééi& %ﬁ% LARHAH thle old soFtwazeds

Wit ces ere ore, statrc rocesses
within thmmwas&am‘@erségm;er é‘aitsoie ﬁitswperaffeiﬁhri@ét

El'ﬂe stat ][ X 'Eé:'ﬁ %?Padet ftﬁné{'ﬂoﬁooh\’\@t&tic probbhhteé dakgavrea fihg Wet
is is.the operalion intrqQduce upction
on static '}ﬁ‘f)c@%&'%l arRe PPPSF'Qat on! ‘Fl%ﬁ?‘%‘% 305%: a%ﬁafﬁﬂ ‘8
defined i r&@fiﬁeeatmbr ke transferndis callddiby this mew atatic procasised
by t s ne tic ir mﬁggo
obj gﬁﬁé &Qea??‘;%soucgf'?ee%ﬁ;% st‘ﬁﬁurl ng 't awm st hase
al nost aI Ia1]: atéscurce objects. During this third phase . -almost all tra fic
will be handled by the new software, except for the remaining old
traffic handled by the old software.

In phase 4 the old processes are ordered to remove all. services,

25 i.e. there are no more resource objects available to the old
| processes, ‘with a CommitShutdown signal. There are two different
criteria which could be used regarding the time when this
CommitShutdown signal should be applied to the old processes.
Firstly, this signal can be applied to the old processes when all

30  of the old traffic handled by the old software has terminated.
This ensures that no ongoing traffic will be disturb during
system upgrade, since the services of the old software not will

be removed until there is no moré traffic to handle. Secondly,
this signal can be applied to the old processes after a certain

35 time has elapsed starting: from- the time when system upgrade is
| initiated. This will often give a much faster upgrading pro-
cedure, but also a risk of loosing some traffic (calls). When the
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wi |l be handl ed by the new software, except for the remaining old

traffic handl edWB\96i18460| d sof t war e. - In phase 4 the old [PCRSE9SOEIs2
ate ordered to renove all services, 25 i .£3 there are no nore resource
obj ects available to the old- processes, with a. Conm t Shut down si gnal .

There are twoggivieesnhave beeu |tan¢v)eahtnb dfitiet face | a0skd egeF ditBank#ar of

pr ocesses, fesomsfﬁﬁe%%“‘i% SPeiin s R EnbrBoRBlssRulifnl signal

when all 30 hasfbeén givenralli traﬁﬁtbediby heénhandled e v version of
termnated. gopgedPhS €nsures that no ongoi ng.traffic will be disturb
during  'system upgrade, since the services of the old software not

will : be renmoved until there is no nore traffic to handle. Secondly,

this sigpal opRebeafber]ednt phada 5|, dtheoegds eafwheé dsColbeked3and :‘émmed
has el apsed st fromtgea:g‘Prre when s stemu I nitiat

t
This wil of &hd Iﬁlg‘g@#ﬁﬁh F‘%ng?ﬁ‘a e’grf‘s ti‘%e&ﬁ?#& PReL Qg Fhe
ri sk of | oosw&emetahjécts (pﬂ'd‘is)usmmdﬂmd from the old\iiFSEedS] Ahis is

PCT/ SE95/ 0145, 1 oe ha
been renoved e |n fbge use ;[nmit'tl'r an ;rLgnal %or gtslguPce E%Joeg%%g \sﬁis
Wi t hdr awn. Afs:mn@heimt Srhan|dthe §x§tﬂm upgradmﬁmcm \i@wc@mm and

wil | t*adwﬂwﬂfﬂbbytaéfcnsfb&ééﬁlGﬂlﬂfsurvivesehawabgraae Thereafter, in
phase 5, the old software is bl.ocked and renoved and in phase 6 t he

new process now i s the sole owner of the resource objects previously
clai med fromgdgupédspshosss théhiaifferent pnasbsca:beohm the S¢nchirdaieation

| to th Thi
ipor ade funcidnind BoRvarem) derade “HE cekirafih 8D [ T tsten.of
upgr ade. softwaper dsb placedcbyi fd enewt versdon oof asofitware. The main
synchr oni Zat'&’&fer.;nc&”&f”%h&é%ﬁs‘ﬂ“%&%éf@d Wod B £HERES b2 eé‘” old the

ver si on of ware is replaced new versi on of sof r

min 15 direceiver of thesComad tToksoves \ﬁiﬂﬂqlhatnbfthi%&%sﬁ Fbet ﬁ&arsc
receiver of the,osd dlake@eyhy ﬂ:gaﬁh sbEtirhiré £§S€héh9eééwa9 and the owner

process executing in old soft reis th
the resour ce ¥bj sre%‘?/ﬁ‘?%l\é\ﬁjﬁﬁﬁgd B%’éﬁg Ié?‘éﬂ“‘ggt i{%\@&ted gfl,gger by

operation anGl:li@I RipEratdor cahai mﬁnﬁnﬁncsawec!dﬁmﬂan or bel @mxricad | put
automatically. : .

20 The reversion during system upgrade can be carried out at any
time prior to the Commi tShutdown signal, which is applied to the
old static process' as described above in conjunction with figure
4. Depending on in which phase the upgrading procedure is
reversed the result will differ. Referring to figure 5, two

25 different cases of reversion will be described. '

In the first case, shown with an arrow CommitTakeover 1,
reversion is carried out in phase 2, i.e. before the new static
;Srodess receives the Takeover signal. During phase 2 first test
 traffic and then normal traffic will be handled by the new static

30 processes. If, during the test traffic ‘period, problems will
| .arise due to the new software reversion will be initiated by
applying the CommitTakeover signai to the old static pfocesses,

either automatically or by the upgrading engineer. Since the old

static prdceéses at this instance still are the owners of all

- 35 resource objects no states of the old static processes will be



20 The reyersion during system upgrade can be carried out at any

time prior VO %(481465 11vi t Shut down si gnal, which is applied to PCHSES01453| d
static process as described above in conpanction with figure 4,

Dependi ng on in which phase the upgrading procedure is reversed the
resul't wi Losti Guer tRafeveXsiono Thguenly, thing2Ehat chiﬂﬂemtipetﬁsm that
reversion I e t i C ag L ow
Conmi tTak‘e:i(;v\?elrteg? @%aﬁﬁraeeg'}% | gﬁ Pgltg?r r@aéoﬁf&e &% nghg ;%?#_‘

t he new sthej most common and alsethe; %5?a§E§F3P1§| |ca=m |Q\-§= preme

first tesgion, sineéfithendseren netMan t bakf i gayi Iéré)ealﬁa@t% by fﬁfnew
static SOR progesses. Fﬁ‘ d ]rl_he t est t af f robier&s ‘W |

ari s8 dueREYSFRACR-GPRPLRSY ga*s gR g?ﬁnsﬁfﬁ' ﬁ #’ﬂ: %@se BpI8% ng
t he Commi thektimer whegnthetnewhsoftwace astarq:s otnemute normal teraffic.

automati cakl Yo ﬂégglohhfsuegrf@{aﬁgoﬁegﬂ er L &ﬁk% Osdgill no stdilds of

processes” at t instance . still are Fesour ce
obj ect s nbhetaldsstatigePEPgessas \!iHo‘E%s%%%t ye % reversion. If where

96/ 18146 are severe problems with the new BoFtWed@/ 0&14&3 could be a

ue to reve The o th| at. wi en |s t hat
thelPest PFEBLEE i |eReoRERIE] thin oridaang pitEe o o Byt the newe
m)st comsafewdrel wmln.heryotb hanﬂa.bl e:hbonoarma)l m’aflfacemtil it Yeimin-

th b |
oo pl acRteSiontd ol e RS GUIRGLAG et cfperfRNEl Mol PRRALSS
sof t war e thar s@mlemtmmverraasl deen appliedetor sthen ¢ %dcmtdd:
out duringrbbbssbsMwilli bk ﬂﬁnaﬁ.éheﬁyoizhe old LBetwhdestatic processes ‘

will be l'ost due tO reversion. there ~ are severe problens with the
new software there could be a 10 probl emin executing the ongoing normal .

| ”fifi ct ?ut te eedond tcasaf,twmwm 4t ]yfaho %erdd:e Wdﬁoéwfb c
unti | erm es I a l,C 1 NN ter versi on,
N ot SvetBion w11y B eatted M it (e Badnl) MRl 1R bied!

static appl:pe@c’eosthe -newl sbathenptedeb;eSheioed sof phase. 4. aFter| kchehe

SoCOn . 8ead BTG SSng Y, EOERIG! Bl cHdorsoen, phSAE)ShiR Yk

carried out fo't new
static pr%%%@% OoYveE. ai; ‘FrREcurge abjects heA revers&gggvpy §P§ﬂl¥ﬂ-ngh§hﬁew

ngﬁd\/ar e,sp\ﬁnﬁi:ﬁsebinﬁgégahébeerh% tHeLd1d sta@ﬁ\téﬁooésﬁésfﬂ\' isr 9&9&&5@3
objects bu 12 et e SI‘I:Oarjﬁes %na%eylnga sgatic processes that have been changed
during the time between the Takeover signal and the CommitTake-

over signal w:l.ll be .'I_,ost.

Reversion could also be done after the signal COmmitShutdown has
25 - been applied to the old static processes, but all states will be
lost since the old software has to be initially started. '

Referring to figure 6, the synchronization of state transfer

during system upgrade will be described. The stjai:e transfer

_ interface, which is activated or _publis_hed during phase 1

30 described above, must be specified by the application' to make it

" possible for the new static processes to coordinate and transfer

the control of resource. objects from the old processes. In figure

6 and the description below the following_ generic operations
within that interface will be used. |

35 GetResource, which operation tranSfer_s__ -'t_:he _control of e specific



20 signal Comm t Takeover to the old static processes I's possible -

but the states WO%6H814¢ew static processes that have been changedrCrisEssmids
daring the tine between the Takeover signal qand t he Conmit Take- - over
signal will be |ost. . Reversion could al so be done after the signal

Conmi t Shut dommeé oB?ﬁ!tﬁ: aﬁabmeohxtodme ﬁtdtibat;hfoééége%%%a h&&w al lphig

states wll be e soft as_to be initiall

started. °pezﬁ%‘fjé?'? |"h% ?%&?%lﬁ}é the ey, c PECCETS- Fosts: é specific
transfer reaourge gbjent uq'agrqqetmll ofethesoldbstiatittepsoaesstransfer
interface, which is activated or published during phase 1 30 descri bed

above, nust be specified by the a ﬁpl I cation to make it possi bl e for
the new st at iGetAnyRaseured, cvbighnaperakdon frensfers the,confnobloHfa any

resour cg obj &@s%dfdéﬂ obgedtd premeEfSoln stavie pmcés@nqtot@ new. This
description bel ow .t t hat

f I t
i nterface wi PSR is O Egéeﬁl A d eraﬁlﬂ‘f’h ﬁﬁ%?ﬁ?l cRFQ‘?%#%f@P?dtsneanY

control of amsuun‘ce: object in conm.’BGéﬁSﬁné old static process.

PCT/ SE9/ 01452 . 15 resource obj ect
froman old static process to a new. This - operation is called when
the new st at GetildRespurces, whichioperation tramsfersotheceontrebnofostate

the ol d stat Iiaﬂwfae@fon for allCHnt)amdinisy Mssbreaebssb%st 413 S{d Sold
t he control of a any resource object from an stati C process to a

new. THOs a"'éﬁ'e %Wﬁ%s &9 e Rev,stati FFeHFQFSPF’GSpr 39$§s°ﬂ€€ﬁ'§iaﬁy°3n
resource obj ealy rbéoahﬁ:&heaf dut eftedt that ML ENEw static processes have

Get Al | Resour ces, .whi % ti ransfers the control of state
i nformat i on FoFeAe qc qpeﬁ‘% g’tapﬁ%%‘{ﬁ’&’e objects in the old 10 static
processes to the new static processes. This operation can: ~ only be

carri ed out heChyhiibonigalatrobahl SRt eSS A fyring syRieh gggraas will

si gnal Takeover roniza
syst em upgr aBewyhie described claser in conjunction with figure 6, in which

15 the upgrading procedure is divided in 8 phases.

Before the upgrading procedure starts traffic will run as normal
on the old software. In phase 1 the old static process is
informed about the fdrthcdming termination due to system upgrade
with the operat:l.on PrepareShutdown, after which the application
20 activates or publishes the interface for state transfer making
the following system upgrade possible, as previously described.
Then in phase 2 the static process for the application within the
new software is started. The port name activated or published in
this phase is the same as for the old software. '

25 Thereafter the new software is ready to receive test traffic in
phase 3. The test traffic can either be computer generated or be
"live" traffic preformed by the operation and maintenance
engineer. buring the test traffic period the new software will
need resource objects owned by the static processes of the old

30 version of software. The new static processes get the necessary
resource objects from the old static processes with the operation
GetAnyResource throixgh the interface for state transfer. Even if
the new static proc_esses'ha've access to the resource objects they
are still owned bjr the old static processes.



now be desc%@gﬁuﬁl ser in conjunction wth figure 6, in which 15 the
upgr adi ng p is divided in 8 phases. Bef or e t he PGHSELMIAG
procedure starts traffic will run as nor i ~ on the old software. In
phase 1 the old static process is i nfornmed about the forthconming
term nati &f dine tiesty smafifiieypeardod progeeds: wd thoutaehyndistpabesesdtive,

after whi a3 | 20 Chia V. I | ;
state t ra%ﬁe:‘%%nakl nm&%t hew%(])-fgl %@3&%% d&g'g% ?g‘;ag% er E’?’%%e q

previ ous| PS8t HeFessary FRSQUrCS, 5 fTomy °§¢OEE§§iFoPrPﬁ§sseS
appl i cati oy either the operativnGétRescurce sﬁxaceﬂnyﬁesqwde thfough the

SOt o Hedtlde U8 LRave trhlbBel Bl ds 08 S HE-Ah Wilen Bew bEpesic
trafflc i 4s beinghandled byt the newf mtwareemmersme:mum yescuzrted
D‘}'éd‘i?s tHd e Hdve B&dp'dhslidpa tntksﬁ AHRE b Weefe "Bf?&é&é&&e byt

englneer ring the test traffic erlod e new software w |

resource &tiddi 8RRuAWNed by, Fhy A1 stakie Rrocesses, JFukd change; oFhis
sof t war e. chadigeei st erafispereeds bicke'[td heh@ecoRdsstatic prosessdsE, OBiREES

f th d h

thr Slgh t e el BB PURREEiel e spepusER pojpots. T ERIELEE h6F done
processesthise updatedt state rinformatbbnesinlihehe lostarf s Itemns.tlohy
the ol d Sb%?g&eg ﬂ%@%%%%ry. After this%géé Jt%’vﬁ‘sf.ém withmﬂtf thﬁerf'Sk of

PCT/ SE95/ est
traffic pdoosdng glates i\nﬁqmtim/ if Nk kanger pessible. new static

processes will be called with normal traffic, phase 4, and get '
necessary _resqurce ects fromthe old static oce el ther
e opor SERoRRASERE CHIS e %ﬁeﬁﬂsaegsﬁﬁééeﬁhﬁgeg Faiien with ihe Svaten,
E t altlﬁ t raU@b&ﬁdeleun&g:iblnl s'akeom wiwhitcheint tathi activates stive i opeietiibed
y e ne e r b s At

cl ai ned bget%%é‘&#%ﬁ%é‘\% pr o%esses SES?QH Cﬁ:ocesees)a#wgi%me%? hg%ée P’F%n
static prooassed, Qi)u&&llcl’témgé-‘emme objectgnfzoms theneidr lsé@tﬁ-&?cl@t@'
the old S&g s%so”i(ixeiﬁﬁ%e P e Hia dtiicdipgiddiadud tire Hallhta e aite

obj ect s. this is not done this updated state informati on woul d be

lost if aoPe¥atdosn CommijSlyrkdowhccaRdrythe;( BPPLAFEtIRRS e TRIANES onthe
witout t hnteirFlacef activateasorpubiished i phasenll.SThetebftge] Pophdde.

7, the old static processes will be terminated_ by the System

Upgrade function. In the last phase 8 the new static 'p'rocess_es'

are informed by System. Upg:fade that the 'new ' software are

committed. Process dependent on old software system parts will be
25 ‘terminated. .-

Below a pfactical— example were the s_meoth syStem upgrede method
is applied on a resource server will be described in eonjuncti'on
with figures 7a-7n. A resource server is a static process which
controls allocation and dealloeat':l_.ons of pool resources. Pool
30  resources are those resource ‘objects. which are mutually equival-
| ent, i.e all resource objects with_in a pool e_::e interchangeable,
for example DTMF-receivers, channels in a route or echo
cancellers. In figure 7 an R will. desi_gnate an object represent-
ing a pool resource. I1f the resource is idle it has a light
35 background, as in the left hand si'de_ 'of figure 7a, if the
_re'souree is allocated it is shaded, as in the right hand side of
figure 7a and a resource not in control of the resource server is



In phase 5 the new static processes are called wth the System 15 -Ubgrade

function TakeO/WIO96{#8146h in turn activates the operation PCT/SE95/01452
Get Al | Resources. The new static processes wij4 now have the control of
all the resource objects fromthe old static pro- . cesses. In phase 6
the ol d statigrawAcRssRSdashedaliiadswash iththe rightebandpar® By ey oWe,
and the application renoves the 20.. interface activated or published

in phase 1. Thereafter, in phase 7, the old static processes will be

t erm nat ed byBeﬁerSyacm:lwatinnggysdtemf mmrame Iadlpkuetlialgt MS dealillvcatoing
static procesg§Sources? fs| a PYyst ?&ﬁﬁit sgbt :Eg a
are conmi tted: —Process en ent _on o twar e sysfem arts wll

25  tern nat¥eguested %?W%P pF&ct*’BﬂPS@,‘(‘%‘BI daepilpfatenvehe Feguesting

upgr ade gret hggrocess| §saﬂﬁifbeﬂe&naboﬁes eheC QagRl BEr r\ysbhraesdem@@éﬂ&iour
conj unction wth flgures source server s.a static roCeSS

whi ch cot rypehanged .6VER gﬁdgagﬁﬁl g‘?aFPoﬁgg&inﬂoﬁysF@g'o Pgé?d God ihe
resour ces ar ealiosstienoiscdonbj thirsughi theainterfaeel forgsitaze transfent.,
i.e all resource objects within a pool are interchangeabl e, for

exarrpl e DITMF-receivers, channels in a route or echo cancellers. In -
figure 7 an Frhe| smm'shgsxst;eunllpgrade methodeppplied onnghe pesburceoseswer

| the resourggry spé C&éséi-nbé& £n | dditesPonddiicd KO WHb 8 phiakds Belseilinaddn

side of figure 7a, 1If resourge Is allocated it is shaded, as in
the ri g harfép%j’&écﬁwn Wit?‘l §19ure,06and a resource not in control of the
resource server is WO 96/ 18146

PCT/ SE95/ 014 |
dashed |inos A% SRR ARELTERR 78 the f?%??r’ec%ilm is in%ém“?% dbbut. a
activating Sytsrministionaiee |teSystemUpgiadd .o dne rgsource sesvercpubildishes

performed in Wc@:]fa‘fg@' £br I e gkénsfer afte ug&sﬁvgﬁggﬁé Eignal

i npossi ble to-all 0cate " the requesting process 1S i
| ack of resomwreﬁmt@@mV. @ described nbexegedtherepfterneps ishewn in

ongoi nq:ﬁysteﬂd{&%aée arai hag resou:‘i"!é OS@HveP i Gurtdd ovdhphage 2. The
I nterface for ate trans e he snpoth System Up%b‘?de

t hod
appli ed on t IREFAIERRS 18NS, NeW reswqqceoese}arseg:r iR 3% ‘F’és:g%ngéﬁt‘ﬁet ée
t he 8 phases wsouirdes ot ih contizjolNby thewrésoiree'serirer. The old resource

server still executes calls for allocating and deallocat:.ng
resources as usual.

20 .In phase 3, test traffic is routed against the new resource
server, while normal traffic is routed against the old resource
server, as shown in figure 7d. The control of a resource needed
by the new resource server is fetched via the interface for state
transfer by the operation GetResource. As shown in figure 7e, the

25  resources requested by the test traffic in figure 74 are
allocated in the new resource server. '

After the test traffic has successfully been handled by the new
resource server normal traffic will be directed aga:.nst the new
resource server in phase 4, shown i figure 7£. The control of a
30 reseufce is fetched when needed via the interface for state
transfer with the operation GetAnyResource. There are two
possibilities in phase 4. The resource is allocated and deal-
located from the new resource server, shown in figures 7g and 7h.
The resource in the lower right corner is allocated in figure 7g



As shown |ngj f?bthe appllcatlon is informed about a term nation
due to Syst ﬂ’%ﬁﬁ Ag The resource server publishes t hePCTISEISOMSS f or
~ state transfer after receiving the signahs Pr epar eShut down, as -
descri bed above. Thereafter, as shown in 15 figure 7c, a new resource:

server |sanﬁamee:umeqoriars¢murﬁrgh. The axther aase iéremeuheeﬁ@sus@ﬁcéeiyer '

are as sh r c r

20,2 Sifticcheddbdetter in PRAGN P the B8kl edbidi® LU fa
and deal | beni fgallocated,in the ney gagource gerver pasthis case theffiew -
is rout edreeauwe t Bargew rﬁquéees contBY Clof Wehig nQ{:&Eifiéaf ré§0\?]fce

r out d ag he,_ol d SQ ver, as’'s
cont Ei‘ou'F’é% r’f’é’g:(?é#r ace fgp %%W@Eﬁ Ffe'é'g Fs QRATAEAPR | a
the i nt er Getae’souzmt ewhich {saishiomn by fhgureeﬂa.t.l dl’héiet&seurcee inASthe

?Pg\u\?el gdﬁgggielégt H?%(‘:%?eé' K e new reg'ugrsg de éigfutees}btr %"C? J?nlh%

test traf FREOHESEs EEWEST Gppyr§§6ﬁnﬁ§n39eﬁh%yn%‘ﬂerwrce server rin phaser
nor.nal t r af, f'rﬁevrbbhtbsl db# emedremzraﬁ ibhe'e&ﬂ\é’sted vi8SEhé Con €&k Fade  fbr

phas § , Shown | fi re 7f control a resource i s fetched when
needld vi Ftake TFR r%rgﬁeﬁﬂ“r’?‘r’ec'he operation
Get AnyResour ce. There are tvvo . ._-p055| bilities in phase 4. The resource'

is alloca ed nd deal - | 0 e r rcess e
figures 7% 3‘ § ﬁ'ﬁ’i‘gel’segﬁr g'g in 'hegvgw\gf) éit %% %y 1?"5}}1
in figur erégources are fetmbedonis]tbe interface for state transfer. The
PCT/ SE95/
Q%ﬁsz?erﬁcemg%:ﬁeeerver is called by the System ﬂﬁgrad fux?éﬂdéxgg.ﬂ' A

in figure case Is If the fesource is | ocat e
i n phase th@i PRerREion] Takenyer and Ehe jFemaining; F_@ﬁ°&€§|3§o@&19e§qw¢e

news eisourrzs hféﬁévehtebmabei toeaseat?e tiawsfer wirteﬁh Qme:eafpeeraﬁro:r GEteqlls-
contro O, this spec IC I r.C tQr the Interface st.at e
SO e fer hetaiRneBs Sk atre 7P etar the. GrPAUIRGREURERE RSTAELER ik Ben
The resouresourcehserver ippéin lcontrodr nef ailrm\mbowqaém,sewmicm grsre

I-n th Seur r % aGd Mor=iy
server in p i figui‘% ﬂf‘h‘g:ﬁ(::’?)e‘éfr{%It #1% rgegource.réléyur equeisrfe Vi awterf
int erfaceleﬁt nge!‘;t &Pethpaﬂgﬂereﬁppﬁcﬁhéeﬁ'p'@rat i on Get Resour ce. :

20 In phase 6, shown i figure 71, the old resource ‘server is called
| from System Upgrade with the operation ComnitShutdown, as
previously described in conjunction with figure 6. In phase 7,
‘'shown in figure 7m, the old resource server is terminated by the
'~ System Upgrade function. In the £inal phase 8 the dynamic process
25 dependent on the old software system parts are terminated by the
Systemn Upgrade- function CommitTakeover. ' ' '

It is thus believed that the method of the present invention will
be ' apparent from the foregoing description.' While the method
shown and described has been characterized as being preferred, it
' 30 | will be readily apparent that various changes and modifications
' can be made therein without departing from the spirit and the
scope of the invention as defined in the following claims.

-
.



In phase 5, flgwres ?744 and 7k, the control of all remaining r esour ces
are ferface for state transfer. The - new RCIRESEB1452
erver, j.s call ed by t he System Upgrade functign with t he operation
Takeo m! ﬂﬂﬂ"m’m’tml ng resources are fetched 15, via the interface for
state operation GetAIC-L A X MRSsour ces, figure 7j. After
the GetAll Resou’tce‘s dperation the new . resource server is in control
of all the resources, which is shown i figure 7k with the transfer of
the resource ¥n tMethodr of synghropizationo ahioWing: csbatec stansfer of

20 In pha&eeéauﬁeevebgeétgunoalant Aol taT fcﬁ:é@é V&écléré&' iRdan o1d
from System Upgrade with the operation Conm t Shut qﬁ"ev' ously.

descri bed i n RGTRER | YRTREOR 1 FQuPe BV F 9 fPgf enew
7m the sl d rssftware Seersion sdim:tng rrahedréylabement of S;zheealalpgmaﬂethe new

LFSCtset??walrng%}:e Ié#aérts ?r:”é'%ﬂ%r m nat SEE%%ﬁéng?e %dcg'?%dfggtggti"'

function mmﬁnmﬁmprising the $§epautsfbel i eved that t he met hod of the
present invention [ﬂ‘éﬁarin e %Qﬁaé‘éﬁrti% ﬁfb&@ésfﬂ%ﬂ: hdl @AY SBEtRre for

Wi | e the nethod shown and_describ been characterized as bei ng
preferred, i@ Fertheoning shutdown Activeting it fer thegkate tRansfer,

modi fi @@ i ons praparingteife iy Statlid padcairpaiithin themekessgtvake to

e s146 S ol | MErbRYERLE 80 °819°LlB bl (S 3 1S Sl static

19 proceds honl the nsvyrs:tatxtn:zptdamssal lowing -state transfer of

fesour ce obj ect s T4HBAMY! End! Yidf SEIELSS piBReRs % "r@flofhd all  services,
ta eclare

software version to new s | C process n a new sof war e
version duri mmawgcmml%fsw‘ei@nmawmn ew - ver si on of

sof twapg and wit NQuEmmli SELHP ige iy WWERELE Pdddss to takél@sercomaiéaaﬂng
the steps of the old static process w.t

in
sof tware for that the P&”f ﬁé’gﬁ‘ﬁgg%'ﬂﬁ?ﬁﬁm}rs the iseke fyner o& #E{etgFat gsource
transfer, 10objects prfepbousily tdhaimed sfrém Ctlps wld sstatic nprdeessw
software to take over, transferring all resource objects in the old
static process to the new static process, ordering the old
static proce®s toMethod of sywhriondgzation according to claim 1, wherein the

step of preparing the old static process for shutdown comprises
20 activating or publishing an interface for state transfer.

3. Method of synchronization according to claim 2, wherein the

step of preparing the new static process to take over comprises

. allocation and deallocation, 'through the interface for state

transfer, of certain resource objects in the old static process

25 - needed by the new static process during a period when ‘the new
static process receives test data.

4. Method of synchronization according to claim 3, wherein in
rééponse to a successful processing of test data by the new
software all resource objects are transferred from the old to the

- 30 new static process.

5. Method of synchronization according to claim 3, wherein in
response to an unsuccessful processing of test data the new
software is' removed and the resource objects reinaih in control of
the old software. ' '



termnating the old static process, and 15 comm tting the new

static proc 9§ fI8t4p ake over, indicating t hat t he new stRET/IENOBISESS
is the sole owner of all the resource 20 Objects previously clainmed from
the old static process. 2. Met hod of synchronization according to

claimil, ghher qigthid® of replaeingf apr@mrvagsiba olfd stiftiware Iwitr Sal alew

hut d
Cranst o version £ sofpigkh A 04 Yo filoddithiSaBlong) Sy, Jlythout
wher ei n tdifsturbingtﬁpﬁ odngeingrachivitiesw comprispngcthe S&epakofover
conpri ses .- né"ééf‘:&i’é e 319 Q%ﬁll:liécﬁrbeasst WiEREA 4 d1Y e For

state of certain resource objects in the old. static process

25 5 neededanthorming, shutdewn, petivatinggll fefi thewstatentrapsfer,
static proces adﬂﬂge%ﬁézsh&ﬁt &oftware ifhto Meahad téleyominAncatibns

o “Teat " siabem, ile 5 Sla dorrupre FFORMEReb CoSERRECERARFLOP 1700 1Y,
fromthe ol d ttesttn@(l:he mew siafitwane eoddds test traffic inecphvdldel with

Synohr on'aat b ALEEHN e ofihdl Hrar M6 Shehd 014 soleqaegse Lo an

unsuccess test data t new . tware 1S renoved and
t hdOr esour ce mm%s#tegmmm meeml otr@ffic withe f&% Bey: spftware in
WO 96/ 1839%@'a11e1 with the [])rocessing of old norm&LTtf&PPi81woEh the old
20 . Met hod of replacing a old version of software with a new
version Wf?lﬁlﬁvare in a tel ecomuni cations system w thout

di sturbing th ﬁmmg atie \tidw atatioprictiess wichinetheohew software to

PP RIS ok SkSgPHEEERS s PChebiscl QS e 10 Broic

| oadi ng process st tthe cewntstatic PXPE@d¥nuni cati ons system while
the ol d.soft way ﬁ&ﬂffs fia 'Eﬁrdmst+fféf b‘i*ocess to remb98&! idld tH8riedes,

sof tware with test traf Ic in para th t he processi ng of nornal

traffic derminaiing FheLld tic Pr°‘|?ﬁ%§es§‘i‘¢lg new normal ‘traffic with

the new sof t vaidinmitting i aidw staticipropess etoi takefover, nimdbéatingf i

wth t he %lat the nsecv)wfts atg.t: _process is the sole owner of all the resource

20 objects previously clainied from the old static process.

[

7. The method according to claim 6, wherein the step of
preparing the old static process for shutdown comprises activat-
' ing or publishing an interface for state transfer. '

8. The method according to claim 6. or 7, wherein the step of
25 testing the new software.comprises allocation and dea_lio_da’tion,
| through the interface for state transfer, of cerﬁa:i_.n resource
objects in the old static process ‘needed by the new static
process dﬁrihg the period of test traf_fic..

9.  Method accOrdi'ng‘ to claim 8, 'wherein. in response to a.
30 successful processing of test traffic by the new software all
| resource objects are transferred from the old to the new stat:.c

process.

[

) O O



preparlng the new static process within the new software to t ake over,
transferring aMO$648M6r ce objects in the ol d static 15  procesPGRSERAI4E,y
static process, ordering the oldgstatic process to renove al
servi ces, termnating the old static process, -and

committing the, nené&haalQmmwuuimgt&otanaimea,|whhnnﬁnngn respdnee t 1o an

new static process is e _so t e 0 t

previ ously cPRSHEGeRES Hlﬂﬁf?é%ﬁgqgg|é¥p?§%gsﬁseaE¥Hg(§;@ s?ﬁebhfé %%11 be
accor di ng” t oremeiedt andhcdthe rasauzgepkjects whilpEePain: 4B GoRtIcd f the
process for t gﬁhﬁﬁgprlses activat - ing or publishing an i nterface
for state tr§2§f%§ . The met hod according to claim®6 or 7,
wherein the step of 25 testlng t he new software conprises allocation and
deal | ocati on, through the interface for state transfer, of certain
resource objects in the old static process needed by the new static
process during the period of test traffic. 9. Method according to
claim8, wherein in response to a 30 successful processing of test
traffic by the new software all - resource objects are transferred from
the old to the new static process. WO 96/ 18146

PCT/ SE95/ 01452 21 10. Method according to
claim8, wherein in response to an unsuccessful processing of test data the
new software will be renoved and the resource objects will remain in
control of the old software.
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