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o FI LE TRANSFER MECHANI SM

Thi.s.invention relates to a file transfer nmechanismfor transferring a
series -of data files fromone conmputer to another conputer and also to
a nethod of 5 transferring a series of data files fromone conputer to
anot her conputer. Wien transtferring a large series of files
fromone conputer to another conputer, it is desirable to do so in a
manner whi ch does not cause proggiggﬂgéqﬁggﬁﬂgggaéﬁﬁgﬁner recei ving the
files and which enables the fil a reliable _
manner. 10 According to a first aspect of this invention there is
provided a comput e gnss S £ n TERAARISM P! o PEOY LUK ARYRA 'Ale&ﬂmg{q

of each transfer of -a series o files between sai ut er
anot her conpfiQ¥ tzanFfeXring 1 FpFkes of dpkatHebes cHRparene ¢@Fp’é‘ﬁ%l§rtﬂg

cach file ¢ £pRLE | BofphtlrAPhfa MY c8aidl hekfoa of ! EaARGELFRGRANE SM

being at a hlgher IeveI and relying on, file transfer

prot ocol co Qﬁu@???l@?%?%ngFGW ﬁﬁ@h&ﬁFQHFSélﬁQ éFP&H@édcpﬁmﬁﬁaﬁéfer
a series Of fi | Khebet teois S&F £ §§MAUt Firgddsar@bBero £ OFPLELT £odm one
accordance with a t(p;?]o tocol for transferrln a serie of files froma
first conput &° R4S r s?ﬁ‘?’f}i‘ﬁﬁ CompPUEREyt éF) 098544 &SR &° (khe?

recei ving comﬁrﬁyr) wihicth | dolesdeaotthecausef obhoblagsseﬂuenc&@f computer

operationg, (o). kg 1 QEC%I A ”ﬁ%ggpu‘%. St S‘gl?d% | es%v%lé%‘:sg:?%ea\%/g%ﬁébl fol?e

transmtting corrpute aSPe ng
transfer; (ityamsdenredsintd mpeliorple enagpeds a reply rressage to the

recei ving COWUAEEOE‘QQE@ 8bNg fibiEladbebt! 8 msch'}ﬁ ror‘r?%e i st

transfer; and (iii recel vi ng conputer selects
recei ved froRFPNé reanmpﬁger hasgimst er m&ﬁ@aaﬂﬁahpf%rtsreaﬁﬁewénq a

selected fil ger2as of datghﬁfﬂré%i OQﬁJtv#é%Qﬂ kRilihecbmbtbransi®r ARy sm
of this invention provides he adva tages that, the_fi.les are

transferr@d §PPRULRFe sBREdt efd-lt?y FREDRELE IGfpanism “being arranged to

transfer a series of files between said computer and another
computer-in accordance with a protocol for transferring a
series of files from a first computer (the transmitting
computer) to a second computer {the receiving computer) which
20 includes the following sequence of operations: (i) the
receiving computer sends a poll message to the transmitting
computer asking for a list of files which are available for
;ransfer; (ii) the transmitting computer sends a reply
message to the receiving computer containing a list of files .
25 which are available for transfer; and (iii) the receiving
computer selects files from the 1list received from the
transmitting computer and attempts to copy each selected
file. |
The protocol used in the file transfer mechanism of
30 this invention provides the advantages that the files are
transferred at a time selected by the receiving computer and
that only those files which have been selected by the
receiving computer are transferred. Also, because the files
are copied under the control of the receiving computer, the
35 protodol provides the further advantage that the files may be

copied in a.reliable manner.
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'conputer and that only those files which have been sel ected by t he

recei ving conputer are transferred. Al so, because the f%
under. the control of t he receiving conmputer, the protoco
further advantage that the files 30 nmay bge copied in a rel

According to a second aspect of this invention, there is provided a
conmput er having a mechani smfor providing overall control of each transfer

f f ta fil b L - t
and e file Uy ansPEPTRrBRaE8) “ORRBRANES PoF CoRcur TR SACRAERCEY; SRS o

in a reliabl ésmamoeided a computer having a mechanism for transferring a

2 sai dg EH trS?Sfféxt:rans?.@ssnbg%%gnatsﬂla' %vﬁ@éﬁ' ddiNaitther

relying on, rotocol conponent,” said file transfer
mechani sm becqgnaitlea'mgeiial-@ file t¥§ﬁ§$ Epra meshadd st BELRGe PSRRI AR er

and anot her cggngffgr D aCCPILdANGE  petwdlehl Sapd Olddiput OF tarrfmswortlu&a
series of files from a first conputer (the 5 tran n1tt|n uter to a

second coOnMpuEeRPELRE rigtepgrAgIaBRBUMELY WhlEﬁ°t°°° fArd a?% SF B+ PEwnithg

sequence of gpgtaki o fillest herbhansMeikshy computer SaMs transditingge

to the rece ng conputer stat t hat | abl t f
(ii) the regéévgﬁﬁegggﬁuﬁeﬁe§8h camgBFFrnggESg5e$§l§¥§9t?gﬂgﬁ‘ %In%%g%hFr

conput er inaskieg foehea FoBlowingi |sasqm@é1 arfe apEidatiilons:r ar(sfler the

th tt ut 10 | th
Corput er 1ConEERAFHb EREnEs CaRBRERE, SPRER o HUSEIESTAE, Ehe NEeERITLNLNO
and (iv) thecomspeteirngtedimg erhatel ett basi-[fad ebr avaidablistfor trapsifesd
fromthe trapspit o eQuRYLIhoA Kbl EOP! 8 esCoRY pRAAN AELEGLET £d | ene

According to aspec thisTnvention there’is a:PrOVI
conput er havtrgnamibthag sempnten Aaking &0eral Fiesnobl ldfe%a%l{*haﬁﬁeer

of a 15 Seféx?éli?ébﬂgt 2rhink®e et(18en) Haid 1URYHi LAy WeércoBRaLeR,
and a file trans prot ocol conponent for ensurlng each file_is cogled
in a re|a§b|§em%ﬁn@¢ssage to the rece1v1ng computer cotitaining a list o

files whieh are available for transfer; and (iv) the
receiving computer selects files from the list received from
the transmitting computer and attempts to copy each selected
file.

20 ‘ According to a third aspect of this invention there is
a provided a computer having a mechanism for transferring a
series of data files between said computer and another
computer, said file transfer mechanism being arranged to
transfer a series of files hetween said computer and another

25 computer in-accordance with a protocol for transferring a
series of files from a first computer (the transmitting
computer) to a second computer (the receiving computer) which
includes the following sequence of operations: (i) the
receiving computer sends a poll message to the transmitting

30 computer asking for a list of files which are available for
transfer; (ii) the transmitting computer sends a poll message
to the receiving computer stating that there will bg a delay
in providing a list of files available for transfer; (iii)
after a delay the transmitting computer sends a further .

35 message to the receiving computer stating that it has files
available for transfer; (iv) the receiving computer sends a

poll message to the transmitting computer aSking for a list



"said’file transfer nmechani smbeing at a higher level than, and relying on,
the file transfer protocol conponent, said file transfer nechanism
bei ng arranged to transfer a series of files between said conputer and
anot her conputer in 20 accordance with a protocol for transferring a
series of files froma first conputer ~ fthe transmitting conputer) to a
second conputer (the receiving conputer) which I ncl udes the follow ng

sequence of operations: (j) _the receiving canputgr_se ) || e
toqt he transﬁi%tt%%np%%‘él:nasl?irﬁg faovrf'”glaﬁqs? o‘%?i |§§ ﬂ%lf%ﬁ' anv) neéég_g
avai |l abl e fokzansndftrindg iddmbpimest rsersds t4 i reploommssags dmishe pEdeimsismgge
to the 25 receiving conputer. stati hat t Lk Wb i £
provi ding a FPEPWﬁé#iqo alnl%%ajlg%?% gﬁr‘ ?é%s?%%%h(?f?)qgj?é?%}%ka%@
the transmit tiragsdenputamd slerids Thef uradmving campider seldets dddied rigrom
conput er SlaEthlEQ@tr%éeg@%grFESE e8! { ARL SR Ofi A4 WHRiter and 20tdbts

recei vi ng ‘conput ér-sen nessage to the transmtting conputer
asking for atbi sopof eleidresedretedr&ibsail able for transfer; (v) the
transmtting 30 COgPULER;sENYS & NSl AESSEEe: L OFf { BRiE CEAVENBE 0RO HNE RS
containing a list of files which are ayailable for transfer; and. (Vi)
the receivi ngScBxpTLSedkd RQdh9d |RE-FFRRFISIIIRG fi SBXt8EePiedatro

‘transnmittingfeampat £1 r&8dcahbetpls( the COPINERCting cwhpectex) fid @ second
3 oxarpli@, compilek, (RHEIFaR Ybb RRNRREGRIEALERg A0 FRL S e Lz, Ly
Figure 1 is ahbl ogkcdiagngm cfonputemnpeEndingeanwepolihi slessager i ¢o ofthe
[ pere™Ss oGRS ST WAt cha Ehe  BI000AES ¢ NE HOVEP'LATey, Sre
‘the conput eravail&byer efor transfer; (Riidur&he shsadsmALting veemeputSH ts
?ngP?OLLL? é%ﬂ?fagranﬁggigiﬁgbsage %Qngﬁ@eEEc@iviﬁﬁ e8hpueee a8BHthR%ing
p betweéen theSe processes and the - .
15 a list of files which are available for transfer; and (iii)
the receiving computer selecting files from-the list received
from the transmitting computer and attempting to copy each
selected file. .
According to a fifth aspect of this invention there is
20 proéided a method of transferring a series of data files from
a first computer (the transmitting computer) to a second
computer (the receiving computer) ihcluding the steps of: (i)
the transmitting computer sending a message to the receiving
computer stating that it has files available for transfer; -
25 (ii) the receiving computer sending a poll message to the
transmitting computer asking for a list of files which are
available for transfer; (iii) the transmitting computer
sending a reply message to the receiving computer containing
a list of files which are available for transfer; and (iv)
30 the receiving computer selecting files from the list received
from the transmitting computer and attempting to copy each
selected file. ' .
According to a sixth aspect of this invention, there
is provided a method of transferring a series of data files
from a first computer (the transmitting computer) to a second

computer (the receiving computer) including the steps of:

tas
w
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appl i'cation prograns conponent of the software; 10 Figure 4 is a

graph illustrating a basic service provided by a protocol used in the
file transfer mechani sm Figure 5 is a graph showing an alarm
service provided by the protocol used |n the file transfer mechani sm
Figure 6 is a graph illustrating a delayed sérvice provided by the protocol
15 wused in the file transfer nechani sm Figure 7 is a graph
showi ng a nessage_service used in_the _protoc i.ded by the file
Cranstor mecran sie Tecei i Boigists < Elling, o EAllc P age o  Che

rel ationship Jxanmarttimgsbaheatet askingf ifoidt & sticd®e oficiibesusdd gin are

conput er recei\i:R a files. SOCI at.e ts.. .

Figure 9 is %Vt\éa | US ‘lr:at |%}gﬁ€§e relggt | ons\ﬁﬁeg Ecetav%\’%emr%a{%en%taﬁ%%p%$e5
finite stat esmdmga aseply anesARdR ekot riesriaaeing vnt gofbugerarmtating
associ ateds cha8Vephare ll.. ge a R?éf£¥' ng Jiafnguge st hs%evﬁ Fes

shown two conputers, nane conput € conputer B between

data files nﬂyabéatb%sﬁﬁlft‘é@ﬂﬁ%ﬁla (lllc)orﬁﬁhﬁrc@t ideday ithie rFramsmitiing

conputers A éBﬁpﬁt@d s%r&ﬁr{cf ANFU A HEA dnefs 'sa"g’% to the r%'@:durv‘i% ‘&n%}@er
files from otheéer nmput ers, " not shown. The present |nvent|on

i s particul a?ltﬁ‘télﬁ’igc a’HI‘%tfbr prsndidesi fyad lahlisesfoF tranﬂgga, fi(E&d fERfn a
conmput er whi ebca&@durges:cmpﬂtéﬁ besxdmgvaryoiarrg&s"ugd)afcs £h30 t rnialas 0
Such a syl CHPMPRE Sdactf IS choR A DA Thctr b L1 | M bR cREF Papigable for |
Referring nom:ansﬁlegure(’z}) thleeetm*amssdid:hirtghecmpntemrman@ingofathxeply
Son here U Dmadletad ud 2L SCRUELED Bhekasll o 11T
a file trans¥bhich are avaz.lable for transfer, an&; (vi) the receiving
computer selecting files from the list received from .the
15 transmitting computer and attempting to copy each selected
file. - _
This invention will now be described in more detail,
by way of example, with reference to the drawings in which:
Figure 1 is a block diagram of two computers between
20 which a series of files may be transferred and each of which
embodies this invention;
Figure 2 is a block diagram showing the software
components of one of the computers of Figure 1;
Figure 3 shows the individual parts of the file
25 transfer mechanism component of the software and the
relationship between these processes and the application
programs component of the software; '
Figure < is a graph illustrating a basic service
provided by a protocol used in the file transfe_r mechanism;
30 Figure 5 is a graph showing an alarm service provided
by the protocol used in the file transfer mechanism; |
Figure 6 is a graph illustrating a delayed service
provided by the protocol used in the file transfer mechanism;
Figure 7 is a graph éhowing a message service used in

35 the protocol provided by the file transfer mechanism;

-
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'rrechanl sm conponent 22, a file transfer prot ocolmgggggg@g
canmuni cati on corrponent 26. The application

conprises one or nore application progranms and th ]ﬂmmmm&%'ﬁse progr ans
wil | depend upon the operations performed by For

exanpl e, where the 5 conputer forms part éf--a billing system the

application prograns will performthe functions required of that

conmputer within the bhilli ng system The details of such application
progranms do not for ALgHTEe of tife PBr s AdeNECSALITGe Fhee Aelaiiership

mechani sm 23eicideaspens bt eatos tdre hransisfe ofrateerhashofef idsisa betnegn
t he conput er and anot her co uter. and rovldgs overal | contd'ol of

each transf eFPTRULSE FLETHEL B9 R et 9% a‘f’#l% $PEh3FER FVERGSSI an
conponent 24 is resphasida e9fdrs a tapisuridyusachtinge tise capiletionship

| i abl Th le t f 22 1l b
oL he, TrBRhveis, EbET 4EA0EY SbeTE R, pealETIAE” o DR, o
transfer protoaputeonpuremgmi2dtinesdate files Taa@sisaso@;atedoévéhtp)
avai |l abl e on agp Q?E?t&?ﬁr at,i,ng §¥st§{rrrgu§¥ VRY Oérl:é?{l%a rans va?n th‘eo

file transfer protoco nponent 24 use the and
Access Nanagéﬁﬁﬁvt@ll'FAMnW%’ébcoFomDUteF @oeﬁldsqumt%rbeﬁwem othich

(GSl). The coEEHNiF3aldsOMmdP BONEFnLRi £ Eed naeépeaﬁhbhecaeioﬁentmqm 119
the transm ssion of individual bytes_of data between onput er_ and

“anot her d&nmpEgeR Sﬁd°°¥“H“Fﬁé'sp|Ae§Eﬁt 2RI, B{%%ﬁm%ﬁyﬁem Each

conponent 26o8sednigittdy® NebhdkBowaprlH60teakisnin Bataerndd eebi, vedmme

20 TCP/ 1P and_these .t wo tocol s are gvai.l abl e .on UNI X operating systems
Ref erring nobPEgt ingHPe:aSpfr eé tcr?é“pd’atr‘?zés'ofn"t"ﬁese??‘l"é transfer

nmechani sm 22 and t hehe elpatesmrsthi pnvénthese iEarpsrvichlabdyapplitsivl on for

pr ogr ans C e r VE. e r , fi.le
store 34 andtégns}-ggr?%ﬁé ggﬂ%%eo?ecd:aﬁder %Joéél)sf?gg O%Daé%ﬁu?%% W%“'Ch
recei vi ngSdaproduces &nom dméehennzser&oirpuger numbers. trgnsfnplssr odeiswath

files to a dag@pbas @rgormé%ebgy %&DHHD%G %Hténhefor 1AARl LAt t@@e?h%g{eans
20. Data files ‘generated one or nore [1cation
are transferf@elso t A& fﬁ‘%"eh s? of ¥s Bam; ntBFeﬁaFét lféllfeﬁormam aFP\%fE?CP@ﬁén@for

nore ot her qq;@y&faﬁaﬂ\@gugphg%ecgqpqger transmts files to only one ot her
conputer, the data files are stored |n a Si 23Ie gueue. Wiere it transmts

files to 30 nore tARAPORENEORPHL &P, FligdTfat fFheEe spEes Sk | Fhepmain

i ndi vi duabd qremsohonteadE theofsdﬂwaztéleuﬁoanuheﬁm Tifl@s,threheoﬁueaem@

- each queue of data files_f series of fil h are avail abl e

for transfer %¥5%-%hbt R%r &5 g?e?'he computers Arr?é’dg pat%heesr oopRonents

responsi bl e dompitisesnant i appiitasidénonptbgrams e compenent 3205 0 anefile

more other GYEUUALS nElhati'sh {SSRSEEEnETSEaN SR PEIUESS A NSrotocol
component 24 and a communication component 26. The -

25 application programs component 20 comprises one or more

application programs and the nature of these programs will

depend upon the operations performed by the computer. For

example, where the computer forms part of a billing systen,

the application programs will perform the functions required

30 of that computer within the billing system. The details of

such application programs do not form part of the present

invention. The £ile transfer mechanism 22 is responsible for

the transfer of a series of files between the computer and

another computer and thus provides overall control of each

35 transfer ofa series of files. The file transfer protocol

component 24 is responsible for ensuring each file is copied

in a reliable manner. The file transfer mechanism component
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5 Tf opportunity for data files to be transmtted to other conputers in

accordance with " a pre-defined schedule. Wiere data files are
transmitted in accordance with the schedul e, the cal endar 36 provides
t he necessary tinme keeping function. 5 The transfer nmechani sm 22
i s responsible for controlling each transfer of a 5 series of files
between the conputer in which it is located and another conputer. Each

transfer is wtﬁ, qlyl %;e d’ﬁ}é”‘&&%&? c‘!\’f'ztfhaa OLPGRl e Ch 4.3 éﬂ+ U%E%é‘é{?

in Fi gures 1S pro provi s a basic Service
in Figure 4, ﬁmﬁmnle.anﬁmﬁ;yan¢%§¢$f%§tP§P§Qcpﬁ MRt a2delugpsd the

servi ce i | | usgnat 9ﬁlréﬂsfé9“ﬁ-’§o§o%@§! A ftp) APSSHELLL SEHX aemiﬂxl%ﬁé’é@@ 1§
Figure 7. In each of Figures 4t the conput er lp IS receiving
Gata 11 s | §TRERHT o @Y HoHSORnaRi 7} £F BRBFLVBNGEBE COIAIhARTH o RESLOCOL

transm tting comphdric ref &!H‘,echdéD tife F "1reesmanﬁefrer and Access Maraajéﬁéxwg
now to Fi gur i@” n the basj c vice, in or g g

transfer of &FSAMlePrATIGLs °?ﬂ|§¥§'ﬁ8?‘ss H&grQOBBFFtﬁé?é’s §5I40 t T R%e
responder. commndﬂuaﬁﬁﬁﬁaddM§bnddt326nL§|aémponsﬁble ﬁotid&ﬁtrd{Fthﬂﬁ?e
nmessage 40 incluy a .15 e i £ | an et S
of thg dat a f'lci: ggmwﬁl 5497 tlg;m %ﬁé g b ?ecelggeagﬁ%egs%& %tgﬁ puter
expr essed asapdra&ab&hs;whpohpd&bmneande type Yiefigmssent \dxamphg,ymgﬁﬁ£
to recei vg IBGmUR; "dtiﬁ'lldnfdcﬁ{e Q%‘%}Qﬁé‘%d@%ﬁf Jén%b é‘f grdt@édl or

and a seri al nunber 'S tran tinmer glres Oore areply
message i s réé@W@e@Yfﬁ&ﬁtQRi#QQﬁkﬁme¢am%h§C?h¥?léP@rt esPaliye PFotecdd |

nessage 20 4PetavhRe AP YHUNIH bid¥aeMeNtsfdedmd.ne initiator transmts
the poll nessage a _ preset nunber of tines w.thout recejving a reply

nessage fromthe ré%%gﬂﬂﬁ%nﬁtn°w toeFdGun YerhekR | 2FRsSRQUR 5RE P@%ﬁ@%

an alarm |fofhe¢hneespongetrhnsEle ntébhamg\enezahada duestr@iaéibﬁghz\@l 3
senas

are avail.abl e, for tra sfer ter. receivin ol es ge 4 it
N Fenly HaostleSh, panks repth dod caephboliol Rrogrent 28%° “fhe' baitl
comprise & receiver 30, a despatcher 32, a file store 34 and
- a calendar 36. The receiver 30 is responsible for receiving

data files from another computer and it transfers received
files to a database for use by one or more of the application

20 proérams 20. Data files generated by one or more of the
'application programs 20 are transferred to the file store 34
in preparation for transfer to one or more other computers.
Where the computer transmits files to only one other
computer, the data files are stored in a single queue. Where

25 it transmits files to more than one computer, the déta files
are stored in an individual gqueue for each of the other
~:omputers. Thus, the queue or each queue of data files forms
a series of files which are available for transfer to another
computer.

30 _ The despatcher 32 is responsible for transmitting
files from the file store 34 to one or more other computers.
“he file transfer mechanism 22 provides the opportunity for
data files to be transmitted to other computers in accordance
with a pre-defined schedule. Where data files are

3% <c<ransmitted*in accordance with the schedule, the calendar 36

vprovides the necessary time keeping function.
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25 unlque | dentifier for—this—transfer as specified in the poll nessage 40
and also the  Tnlsishdet 8 Bldn/RESaccd O €ach file, the list gives the nane of

t_he file, the SIZ the file and the date of creation of the
file. m mﬂl the reply nessage 42, the initiator selects
those files from ich it wishes to receive. It then requests
]'Ehe rezponder to copy each file 30 to it in turn. In Fi gure 4, the requests
or individual fileg,are shown_ by dg _nes an

operation for each ?P Pe i% %‘hsoﬂ%yb “‘%EE%PSQ‘ ar?f%w %éadege%$8n§%¥é Qﬁ‘re

files are copbetrediligd head | e*amaﬁgrepfpraots@cny%(f%) thiegi bé&WGﬁnt Hehe
UNI X opegg%me%ygtrpru%%u eds ab&ygﬁeatahé amaehtaénfco u'?:@ze t hatel he

responder doe |Te to the_ initiator wthout being
spec|f|ca||ytrgq§é§ge§stgog§rg led in accordance with a protocol whlch is

6 @Onsfﬁlu%tﬂa)eed hererigupasdanges of thenisi tdﬁ&&cdleCFrMVEaeQ fale
which it is not prepared to receive. If_the initiator fai

t
file, it probegds pyeaviemptildfstrated dBpyF1ERrRed: f PPe %ﬁ"é‘ﬁ ,S[%Iﬁ?g@/e :

sel ected from 108 thiatled |inC9B§uBHe$ l natb.b$a9‘36.n@srerv1ce umlhstta’aaa m

attenpted to (;o all of the fil th
copy those ff'?'gg‘ &hio cl"f‘c‘)'}dt %g%eslr?c??gser &%‘F‘O’e‘&e t Y\f#lﬁ 1§[ thﬁ%t%lnﬁ toI&)py

fealch _ fléechpotfomgp.ﬁ:esem rRonBer the t:bmpataurdwhu.fchl ti sf arelceitvd ngoga tany
ile, |t ra| " £0 n ed
files, ?‘bl’s'rﬁf i 4§ &8 (fd"’rseorg P &5 3 plrrélsgégér %}éﬁbgr aé#“ p%‘?%er:wht%
initiat or senslstaamm&g:an% fiid eishd sr exgftankad thhias nesseggranderbnt ai.ns

for each selected fﬂzéfewfnga%woft& *ﬁ«%ﬁi@ andi g fdrg ﬁﬁﬂ@ss%aiweet hgn
out cone of the attenpt py it recel ving the message t he
responder orderadds epBmEncs FACk LFRRRFLRRYEOLhnSSLELES Iﬁ’yj-%%pt@&

fromits f"fn§£95€o§4seﬁas a pdd1Mldd | 00, £é hené esaopeaaekl anaternhet he
files which have been co successfully to a ft,gther file staore,, \not

shown, fidm $RPEntingy & ﬁ% EoERi 3EpF starts a‘timer. oll message 40

includes a unique identifier for this transfer and details of
the data files which it wishes to receive. These details are
expressed as parameters which define the type of files which
it wishes to receive. ™The unique identifier may contain the
20 namé of the initiator and a serial number for this transfer.
If the timer expires before a reply message is received from
the responder, the initiator retransmits the poll message 40
to the responder. In the event that the initiator transmits
the poll message a preset'number of times without receiving -
25 ‘a reply message from the responder it ceases to send poll
messages and issues an alarm. If the responder is able to
generate a list of files which are available for transfer
after receiving a poll message 40, it sends a reply message
42. The reply message 42 contains the unique identifier for
30 this transfer as specified in the poll message 40 and also
the list of files. For each file, the list gives the name of
the file, the size in bytes of the file ana the date of

creation -of the file. _
On receiving the reply message 42, the initiator

'35 selects those files from the list which it wishes to receive.
It then requests the responder to copy each file to it in
turn. In Figure 4, the requests for individual files are



L)

15 erased. Referring now to Figure 5, at the ncenment of

t he al arm service, the responder sends an alarnlnessage Rqﬂﬂxd
initiator to informit that it wishes to transfer a ser "

it. The responder may issue the nessage 60gbecause a

reached in the agreed schedule at which files are to be transmtted 20 or
because an application programhas reached a point in its execution at

vv}[li fchI it jzldoahesw QiétﬁgﬁfB%néH es a?at kaei rciﬁt;iyatngr ayeﬂmﬁmeféheeaunue
o iles int . onaer_ for_ Lr. er e.l Rl as g.eacped a
§ 5 ?ﬁg t?ﬁf % L8 ikﬁ n? P

preset thresH&I VB g er sen S the
nessage 60 t(arteheomletd atsamg lthesf‘alesTaansn‘er Protodhd &Fftpin mn@edGﬁn

contains a umh%u%bildfrgaééfféi;x?;%%ggeﬁrﬁQﬁI:?.B EHQ%B% W tﬂ: %.% Zﬁn ortant

indication that files € aval or trans he
before thé to rmtpmnubatrétmvessaonegrydfqe@mme pnsthu aarur fil.e to the

retransmts met&'aacrdp MG$8888t60being 28 eefi%e.tc%ﬂﬂe I:é&aéstba g rapsndds
t he al arm nessage 60 upon each expiry of th timer "up to a preset
number of ti ﬁ:@§5&ﬁdllecnﬁé-r¥'r a*ﬂseeeawamer%nger of the lneftlﬁff@n a9k G ng s

able to recegveilel @hichnike$BOREL @eﬁﬂﬁe@|ﬁént@@§§ﬁge 60 «He iidiSiedesra
pol |l nmessage _62.to the respogghi goll ngssgge gz is identical to

the poll nes&33dssdusamy R ¢h TRrRFRAREIE 0P GUFEMRPLdAGe O (ARRY jthe
contai ns 10 neke #hilguerhiddntiit has selie@itred finont thealldsm. TedItago il rargk an
acknow! SOOCTER! this, MEhReE AH{I°ORE VRYs! ek HpUE "ESS Wy ALFT oE"%ne

responder haS'recéive
7 messéfjte82, fie tatiazr ma#&sna:efwxmhenue‘stmmt htomappyr theser iflides

L rETer NGl g nale A SES L fohbiptsarRRitheling Seclattl

the poll nessa e tran
files betmeeﬁaﬁhefihﬁtnﬁtﬁp anaresetreepbﬁaepf|ﬁlmﬁé émépnﬂée#¢|@éuh§ to

i dent i caly st ocbPgt ahy ERE HATHC rBBWSC B rE et hat

) After copying all the selected files, or attempting to

do so uﬁ to the preset number of times, the initiator sends

a message 48 to the respender. This message contains for

each selected file the name of the file and a flag

20 repfesenting the outcome of the attempt to copy it. After
receiving the message 48, the initiator erases the data files

which have been successfully copied from its file store 34.

In a modification, the responder transfers the files which

have been copied successfully to a further file store, not

25 shown, from which they are eventually erased.

Referring now to Figure 5, at the commencement of the
alarm service, the responder sends an alarm message 66 to the
initiator to inform it that it wishes to transfer a series of
files to it. The responder may issue the message 60 because

30 a point has been reached in the agreed schedule at which
files are to be transmitted, or because an application
orogram has reached a point in its execution at which it
wishes to transfer files to the initiator or because the
queue of files in the responder for transfer to the initiator

35 has reachedq a preset threshold. At the time that the
responder sends the alarm message 60 to the initiator, it

starts a timer. The alarm message 60 contains a unique



5 the' alarm service includes the al arm message 60 and the poll message 62

uses the uni que identifier contained in the al arm nessage 60 and
acknow edges receipt of t he al arm nessage. The responder
uses the delayed service when it requires gone tine to make files

requested by the initiator available for transfer. For exanple, if the 10
responder contains an application program which is capable of retrieving

t he reque f4.l m angl 4 f t4 e a
store of the %‘%e’;'q:eals‘ésloeg"'s {éezg T}?‘%n@#aﬁ!f’@r hani s h‘géeﬁvn\% r}gﬁcé%%g tﬂé‘{;
maki ng t hese “filless avai Ia\ba:e.anl'efmortraneneze* If the trheedelayzwres

service comrgg%ﬁ:é Héﬂere%as@pd@y Ascd Nfedasi Loty foc?m%w 11m5t td¥or, it

initiator sen messgrge 70 to the responder. E nmessage /0
is i dent F@&I*atf@“tlﬁé poRe Ab3smgaesgage %k %.Ee%%wu Eeaﬁameurf It

necessary,s i SetransMift1Sehbt @ 44 t RebH8qE! St uPsADRECH dipd®Sy of the
After receivi n% the poll nessage 70, the responder sends an

acknowl edgenShfieFestBgd o722 PRESELK TUMFReHeREntt *f%%%a@é‘“?f}}er’fblﬁﬁﬁeﬁhealm
uni que ident eiiaet.of the poll nessage 70 and a statenent that there will be

del bef il . ilLable f f . . Aft
delay.  when oither 11 Eooat B EVAFPEorE $8fe S Eiy Sitevcdpprparons
has found thab the salraltma:béesagepﬁcvi dé sends lespofl thessyge G2questtette i n
the poll g 883%%:70 rhel I éséQ al gom d{E;t ??gﬁtZéFEO ttg]et%xﬁ #Jec?nor

The al arm rressa e 74 cont |n e un que | I er t he ssage
70 and i ndi caegsagpt ¥€ desgribed fwité% m%ea%qw a§9eF¥-5ur9rans#sep¢r that

files cannotjpe Joflea v kakl eurfzﬂ&uér@a%fn%&flb‘} contEané@SE%nd@ﬁed%@.%f}Pt
recelvearepl%/ﬁtothe al arm nessage 7 it retransmts al arm

nmessage 74 ifetHrggale fdthan a%,c’ﬂ&“é]r?%%%f“?%? "E%ta?-ﬁrh?ﬁeé'ﬁ:‘a‘gévﬁé &his

‘the al arm sejvaeft. m¥dsage. AfltRr aHWNEEsHOnddL Akar BIRSESAGE ¥He tpiw.l
|n|t|ator transmts a% rt? p%# messaeqe 76.,_.The-pol.| age
“incl udes 'ChePTTT QB8 | Bénti FRRr Ht3TRe FHTEC £0 *&hd z‘lesomﬁﬁ’é‘er
details of tdtmclaiheal Imisththelfeziemesh&s tithe ebasv.e service aftdm the
oD b AERBhhs AR S A L e AR S %Y 1 e
basi c Thus, the transfer of messages and data files between
the initiator and respofider in the alarm service is ldentlcal
20 to that in the basic service except that the alarm service
includes the alarm message 60 and the poll message 62 uses
the unique identifier contained in the alarm message 60 and
acknowledges receipt of the alarm message.

~The responder wuses the delayed service when it -

25 requires some time to make files requested by the initiator
available for <transfer. For example, if the responder
contains an application program which is capable of
retrieving the requested files from an archive and
transferring these to the data store of the associated

230 transfer mechanism, there will be a delay in making these
files available for transfer. -

The delayed service commences in the same way as the
basic service with the initiator sending a poll message 70 to
the responder. The poll message 70 is identical to the poll

35 message 40" of the basic service and, if necessary, 1is
retransmitted up to the preset number of times.
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8 -, serw ce ﬁ,ggeeanepuchen transferred and acknow edged in the
sane nmanner th reference to the basic service.

Thus, "t he deI ayed MMWM ical to the basic service but
additionally ol | nmessag® A, the acknow edgenent 72 and
the alarm rressage "5 74. Also, the pol |l nessage 76 re-uses the unique
identifier fromthe poll nessage 70 and acknow edges the al arm nessage

74. _ | nAfhelr ofeddievibasi theemalde, mesieage ar’i, sethe c zeapd nder

del ayed serviggastfg o Fm&tﬁtﬂe b didgslidenal s ool abkpdullaifiont

initiator re sp eci |ca n ea Initrator “recelves
a list of fmessager éapgngéu%Saﬂpelmnmggarg%ela‘ﬁidrt%§f_t¢hq Poid messgge

danger that yheahi i A Oitdhéhe M €68V En_ S $419f Hd I@Sdéméj{lbé&oké 2ady t 0
process the list. In_each service, after receiving the lis the files are

sel ected &ndare avaihpdde f@y SHARSIRH-rol of the initiator and so there is

no danger that the Aptéiatzdrdelay, \Mvhbnr iy apylés| arehiHfhisawpsd eRady
to receive. The al.arm service provi t her, advanta e that t he

responder cantPRIFEEt OF HAte FT$ERO éﬁﬁnyb‘Pdt% gt 1% not able to

Al t hough t hepbesi@esanyi (f&,leal &fﬂntﬂﬁ’ i e anelquies ty@di s eté CpohRVResalye
been descri b.((::g ag fgrm’ n art of_.the protocol J,erd bé( t he f | e trans%‘%gh
nmechani sm is Fo 5&"% 50|a§tea atrﬁ'htmeesasc?"?%f he%e lé%r{ﬂuc a’Fgral S

i ndi vi dudp alarxprmessalgemﬁl%hoamalldxsbd:hﬂsemmue tisdenii Hiexoof dche poll
modified to ﬁé?g 3 Hrénﬁrln ica §539?Perzghat f%les ;gg Q@?ff%g%%g%%’ce

is used to trans a conparatively snma anoun
responder tccxaRs f-eurwat’@tpat Mikere mmeoﬁvahéahéssége trangfevice,

the initialofe sends BobRAsk TESSRIRID L8cblve! aPoagel Ayl hd NE1s

time it starts a tinmer. The request nessage 80 contai ns a uni que |dent| i er
and al soeSfRGRt Ak sl§f refeaggma tee filte é\}afrr“brﬁﬁsﬁé‘?%s%rﬂdérthﬁ’fsﬁné

tinmer expsreafadeddr8s2BedGaied NoR 8R! \al Gt atss 4PN bbe oredgl arinhe
initiator retransmts the request- nmessage 80 and restarts the tinmer.

If no reply S& Vet®i:ved, it retransmits the request message 80 and
restarts the timer Iwp té@spopsesao ntdenlakmt imssage 74, the idftideor

poporder | Sl e T SIS LS b g35R0T " SFAY BT HReb g, 15

80 and the includes the unique identifier of the poll message 70 and

20 also the details of the data files which it wishes to
receive.

In response to the poll message 76, the résponder
transmits a reply message 42 which identical in format to the
reply message 42 used in the basic service. The files are

25 then transferred and acknowledged in the same manner as
described with reference to the basic service.

Thus, the delayed service is identical to the basic
service but additionally includes the poll message 70, the
acknowledgement 72 and the alarm message 74. Also, the poll

30 message 76 re-uses the unique identifier from the poll
message 70 and acknowledges the alarm message 74.

In each of the basic service, the alarm service and
the delayed service, the transfer of data files is contrqlled
by the initiator. More specifically, in each service, the

35 initiator receives a list of files in response to a poll
message and- thus there is no danger that the initiator will

receive a list of files until it is ready to process the



30 requested data. For each individual transfer using one of
t he four services described above, both the initiator and responder
create a finite state machine. Each finite state machi ne changes state
after a given event has occurred. Each eveny is associated wth an

action process conprising a set of steps.
9 The events are set out in Table 1. In this table, the

suffix "req"1dgrot eI n cadhes S8PEag QEtarnBaéegelaadthlaeligftflX; d 'les
denotes the receipt. of a_nessa finite stat chi ne can assune

six states aRdSt FEIELESE s?’é"t‘egoal‘é“sé‘t“"&:t $he congrgl 05 the dmdiRiptrer
noted that thadneantheref isafb Gangerdthsershdealnireiatde wﬂl mfedezawra:@nd

t he responder. n h EF
POLLr eq ABPEEc At MHRR pridyr BRTorT SRR | Hi% i RBEPLY8&nds APSolT ?"é'&uéﬁrv["ocio
t he Resporideprovided. the PGunther aBSvarResponddraty edthevenresponddr r etprest

. message. P o) m on t he Responder
sends a po Illgalcﬁggpg%égggg#?% aﬁﬁ1{%§H# f%%rérgﬁggég PCOLLRESPi nd
The Initiator receidkthaugbl theebpohisespryigge. alasm servicpOendCHedqyed

lication e o] SRS I e t k
:[Agpt he Initi gtégrgie@ %‘w e%%?%_ﬁg%le ndThe lﬁarﬁ?l gtsorf? ecgmges‘ag!Q o) ? tl}?é:

acknomAedgengﬁptﬁﬁgéadﬁed by the file transfer mechanism, it 1s to be
10 appreciated that each of these services is also an individual
protocol which could be used on its own or could be modified
to include further messages.
The message service 1is used .to transfer a
comparatively small amount of data from the responder to the
15 initiator. At the commencement of the meSsage service, the
initiator sends a request message 80 to the-responder and at
the same time it starts a timer. The request message 80
contains a unique identifier and also the details of the data
required from the responder. If the timer expires befére
20 recéiving a reply message from the responder, the initiator
retransmits the request message 80land restarts the timer.
If no reply is received, it retransmits the request message
80 and restarts the timer up to a preset number of times.
If the responder is able to provide the data, it sends .
25 a Leply.message'82 to the initiator which contains the unique
identifier of the request message 80 and the requested data.
For each individual transfer using one of the four
services described above, both the initiator and responder
create a finite state machine. Each finite state machine
30 changes state after a given event has occurred. Each event
is associated with an action process comprising a set of
steps. )
The events are set out in Table 1. In this table, the
suffix "req" denotes the sending of a message and the suffix
35 "ind" denotes the receipt of a message. Each finite state
machine can- assume six states and these six states are set

Tthhwﬂﬁw
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. sends

7. ACKreq Appl i cation program on the Inltlator
acknomﬁedgenent to the Responder. 20 8. ACKi n ced
recei ves an acknow edgenent nessage. 9. ALARM eq App "m”'”"’

program on the Responder sends an alarmto éhe Inltlator
ALARM nd Initiator receives an alarn1ness VESSAGEr e
Application programon the In|t|ator sends a nessage 25 to the Responder
12 MESSAGGING y papRPSP srhol Azt the Jmez?zauumi2 @\%@ﬁ
Application program on espon er sen a response sage back
to the Initiatece differs oe¢u§§¥)§m§nun1tlat¢ﬁu@ﬂétﬁheréeep@eéea response
nmessage. 30 15. TI MEQUTi nda tiner has expired. Note that’
some of the events are handled by the Initiator and the others by the
Responder . 10 IABLE 1 TABLE 2
0. IDB 1. POLLEkBGt i ator: aAppd i2eididr yProgram on th&eIRARAYt o0
activity. 5 1. POLL In|t|a&2r % ssa% has been
sent to the Responder - awaiting aSends; &R requés to T sponder.
2. POLLind The Responder receivers a poll request
. message.
3. POLLRESPregq Application program on the Responder
10 ’ sends a poll response back to the
Initiator
4, - POLLRESPind The Initiator receives a poll response
_ message.
5. POLLACKreq Application program on the Responder
15 ~ sends a poll acknowledgement back to
.- the Initiator.
6. POLLACKind The Initiator receives a poll
acknowledgement message.
7. ACKreqg Application program on the Inltlator
20 sends an acknowledgement to the
Responder.
8. ACKind _ The Responder receives an
acknowledgement message.
9. ALARMreq Application program on the Responder
25 . ' .sends an alarm to the Initiator.
10. ALARMind Initiator receives an alarm message.
11. MESSAGEreq Application program on the Initiator
sends a message to the Responder.
12. MESSAGEind - Responder receives a message.
30 13. RESPONSEreq Application program on the Responder
' sends a response message back to the
Initiator.
14, RESPONSEind Initiator receives a response message.
15. TIMEOUTind a timer has expired.

35
Note ' that some of the events are handled by the

Initiator and the others by the Responder.



R'Qspohbler: recei ved and passed on a poll request to application program -
awaiting a reply fromapplicati-on program 10 2. ACK
Initiator: a poll response nmessage recei ved awai-ting

acknow edgenent from application program .., ResR . ol

L - i3 - laced
response nessage sent - awaiting acknow edgenent. . 3.
Initiator: a poll acknow edgenent received - awaiting anuum I ,"l
Responder: poll acknow edgenent sent - awapki§g alarmreq |

application program 4, ALARM Initiator: an alarm
recei ved - aflai ti ngI@LBol | request from application 20 program

Responder: al arm megaage a2 - awagid iatdidiRgl.! request. 5. MESSAGE
Initiator: a message request sent to Responder -.awaiting response.
Responder: nessage RE§ROELSTécei ved‘oaﬁ&tﬁﬁgﬁé’d to application program- 25
awai ti ng rsesponse fponrapplicati on program ' - The state tables

for the initiator d, esgonder are shown, res ect'ihvely i n Fi gures 8

and 9. In each of ?ﬂﬁéglﬁ Jafes, the X t@eﬁfggggt 35t PRAD e tes tg°h

colum and the six states are set ®espandess -t awatitingf a heeglahl e. The 30

nureral s in the boxgsshadhea!e {NeAgW; SEA! SrkOll QN &y Parbbey! YU
I'n a

and the letters and nuneral s contalined brackets provitde a reterence
to the action process associ at §&¢ wpplibcakiken cPragrarent. dwakting tahe
initiatonpgstate table shown i N EhgYr € r8m E8LE PWhRY oA p@e@ﬁanﬁau eq,

t he state changes fromstateO(IDLEF ?_o sfgte 1 (POLL). e event
POLLreq i s adsoci at®eKwith an action process AO. The

Initiator: a poll response message received -
awaiting acknowledgement from
applieation program. )

15 Responder: poll response messéée sent - awaiting
acknowledgement. -
3. DELAY '
- Initiator: a poll acknowledgement received -

awaiting an alarm.
20 Responder: poll acknowledgement sent - awaiting
alarm request from application program.

4, ALARM
Initiator: an alarm received - awaiting a poll
) : request from application program.
25 Responder: alarm message sent - awaiting a poll
request.
5. MESSAGE
Initiator: . a message request sent to Responder -

awaiting response.
30 Responder: message request received and passed to
application pregram - awaiting response

from application program.

The state tables for the initiator and responder are
35 shown, respectively, in Figures 8 and 9. In each of these
figures, the events are set out in the left hand column and

the six states are set out across the top of the table. The
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various action processes will now be described. For each action process,

t he series of steps differs between the initiator and the responder.
Action Process AO 5 In this action process, the initiator
generates a new finite state nmachine and a unique identifier for the
transfer, formats the poll nessage and séentdd Tt to t he responder,
starts a tiner and then enters State 1. The responder generates a new

finite state e ssgs t |l; message a U i r Qor LN
t he respon erégsndg'tq%eﬁﬁeenﬁgrx%g&'a@ci OI:Re %e%t%%%@ r?cbelg'soq%' a
In this acti @rysicewssr eNentniamidattie fettess aapd| humesodge conkaoned in -
to the n{sponde ’1?135@{&5 Qﬁéﬁer@édtkheﬂf%@ién%%geés Jg@oc%ated
responder passes a poll message to an application program and then
enters State¥ithm partigulan oieffessTBES, 1n the initiategjstatesohable

process, the dhyud ai Ar miefesd Sat hedatdrifid esn Waivelt! tpot.5HEE, t @he - state
receive fromthe list _of data files suppl |§d b% t he re&)onder, det er m nes
t he total chafigrs ofrome S§ats 19 | E5PUkhY ERefkatendt {¥OLLE: fr dbesparent

?y?i | abl e andiifieE AR %%s%ﬁ:iaaﬁw vfii'dlﬁahga_&ﬂian ptotésEanbs .t thé opyrfous

ile, it attenpts to _copy the next. one and i .fepeats_its attenpt fo

copy each fi & "t&ﬁ"ﬁ%éé&? r’{f})r?t}ErnBV %erm‘ie.s‘?’fuﬁfg'n erf.’[“é’Fsea':’S'l g%{‘f’@%

and preparesproceas] arhackemikesd@pfmatepeshiaftfiers Foetwben atiel dnhitiator

process, f&]eaagsg:?&@ggegeé)érg@ég a poll response nessage, sends it to the
an en en

Initiator ers State 2. 25 Action Process Cl
In this action process, the initiator changes the state of its finite state

machi ne for hhesibhatifledd syjate 3. In this action process, the responder

Format s In this action process, the initiator generates a new

finite state machine and a unigue identifier for the

15 tragsfer, formats the poll message and sends it to the
responder,- starts a timer and then enters State 1. The
responder generates a new finite state machine, passes the
poll message to an application program in the responder and
then enters State 1. ' '

20 °
Action Process A4

In this action process, the initiator formats a poll
message and sends it to the responder, starts a timer and
then enters State 1. The responder passes a poll message to

25 an application program and then enters State 1.

Acti roce B1 .
In this action process, the initiator selects the data
files which it wishes to receive from the list of data files
30 supplied by the responder, determines the total size of the
data files and checks that it has free space available and
then copies each file in turn. If it fails to copy a file,
it attempts to copy the next one and it repeats its attempt
to copy each file up to a preset number of times. It then
35 enters State 2 and prepares to send an acknowledgement
message. For this action process, the responder formats a

This Sheet Has Been Replaced
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a poII acknomﬁedgnent nmessage, sends it to the initiator and enters State

3. 30 12 Action
Process D2 In this action process, the initiator fornmats an
acknow edgenent nessage, sends it to ifie. responder, causes its finite
state machine to enter State 0 and then deletes the finite state

machi ne. The responder passes the acknow edgenent 5 nessage to the

applicati on pRiQdr afes FSHEES nidss ddd)i tfemd At et Meehidife t OneBi8toSt A thenO
and then deletes the finite state nmachipe. Action Process EQ -
In this acti SR PFScet R The inifiator creates a new finite state machine,
10 stores the unique identifier received in the alarm nessage fromthe

r esponder, Ac iEQ§§$g EQE 3%arn1nessage to the application program and

t hen causes ate machine to enter State 4. The responder
gener at es | new fi nfne this e actiommphpaesand thainigisiadoen i ¢hangésr thes
transfer, TOLERks dfr Aldf MIREEEILR0E machiAENPSr! bnkO crlihislfl:l I U AW

then causes Its finite state nachine to enter Actl on
Process E3 3- In thig naehigng@basessrocels, rFﬁB°F‘ﬁieF aﬁ%ﬁmi\)%%sés RMel

al arm nessaggckaoklRdgme PSR dON SURH 38 ay thied iiaUTRSH ! hd idHtlErs
state machi ne for his transfer to enter State 4. The responder formats

an alarn1nes§§6 - sends it to the initiator 20 and causes its finite
state maalmi ne for this transfer to enter State 4.

Action Process D2 .
In this action pfocess, the initiator formats an

acknowledgement message, sends it to the responder, causes
its finite state machine to enter State 0 and then deletes
15 the finite state machine. The respdonder passes the
-acknowledgement message to the application- program, causes
its finite state machine to enter State 0 and then deletes

the finite state machine.

20 Action Process EQ |
In this action process, the initiator creates a new

finite state maéhine, stores the unique identifier received
in the alarm message from the responder, passes the alarm
message to the application program and then causes its finite .
25 st;te machine to enter State 4. The responder generates a
new finite state machine and an unique identifier for this
transfer, formats an alarm message and sends it to the

initiator and then causes its finite state machine to enter

State 4.
30

Action Process E3 -

In this action process, the initiator passes the alarm
message to the application program and then causes the finite
state machine for this transfer to enter State 4. The

35 responder formats an alarm message, sends it to the initiator
and causes -its finite state machine for this transfer to

enter State 4.
This Sheet Has Been Replaced
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Action Process FO In this action process, the initiator creates’
a‘new finite state nachi ne and a unique identifier fo
formats a nessage request and sends it to the 25 responde tq
finite state machine to enter State 5. Thei,responder aced
finite state machi ne, passes the request nessage to an gmmmmnm
program and causes the finite state nmachine to enter State

Process G 3Qct+ion Pr hi§ action process, the initiator passes the
response nessage to_an appl i cation program causes the finite state
machi ne to enter St afe thighdaee} @R eprocesshe theninl i3k QX nAEARKRS Phanew

responder forgited LeSRASAaBRSHBTCaRNd a&?ndmghe idéAtiReekrNi #At Ahis
causes the finite state _machine to enter State and then del et es t he
finite stateHRO§iffF, formats a message ngeguest andnz:$epdspdidcete Hphe

This acti on peepRadelai®cauyes tthd M diNld istiate mHthind tdAldttd M@t S
a counter, for ounting tae nunber of retries. Lf the counter has not _
yet reached the  3AS: cE8? PRERPAESARTACSS 2 (I SFHE Spof FoHRs AR s
it the respopdeseandthe reestemstt sméheagemam af appliesdi cxoupiegrins and
reached the prgsgl TRy PR MU W atd lmachine to enter state 5.

10 .Ac;ign Process GS

In this action process, the initiator passes the
response message to an application program, causes the finite
state machine to enter State 0 and deletes the finite state

_ machine. The responder formats a response message'and sends
15 it to the initiator, causes the finite state machine to enter
Sta_te 0 .and then. deletes the finite state ‘machine.

Action Process Hi

This action process relates only to the initiatér.

20 The initiator increments a counter for counting the number of
retries. If the counter has not yet reached the preset
maximum value, it formats the poll message, sends it the
responder and restarts the timer. If the reset counter has
reached the preset maximum number, it provides an indication

25 that there is an error, changes the state of the finite state
machine to State 0 and then deletes the finite state machine.

Acti Process H4
This action process relates only to the responder. 1In

30 this action process, the responder increments a counter which
counts the number of retries. If the counter has not yet
reached a preset maximum.value, it formats an alarm message
and sends it to the initiator and then restarts the timer.
If the counter has reached the preset maximum value, it

35 provides an-indication that an error has occurred, causes its
finite state machine to enter State 0 and then deletes the

finite state machine.
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provi‘des an indication that there is an error, changes the state of the

finite state machine to State O and then deletes the finite state
machi-.ne. 10 Action Process H4 This action process rel ates
only to the responder. In this action process, t he responder increnents
a counter which counts the number of refritds~ If the counter has not
yet reached a preset maximumvalue, it formats an al arm nessage and
sends it to the_ initiator and then restarts the timer. If the counter has
reached 1 5 = value, it provides an indication that an -

error has occurred,This &6USER Biccdsinel sted eonige tind e imittdatsint e IR
and t hen del es th flnlte state n P

This action gi‘bée& Pa &P SIS y t"(;‘et hlrem::% rt‘ojfncfeé%ﬁ{:g &c ?{éﬁ%%rrg%gs%g,
t he i ni tcahnt:.ngcrtetmnhsmaecowﬁ eretmeeount Lfg the gonbserofhast mods.
IT the coynt eéachedh%SpP%)ée'Eeﬁé:ﬁeﬂh R JHRSE! @@dpﬂae@'aueeqhesft%tgﬁga?@m

request nESsage, e responder and then restarts
| f the counteenf@asitedchethe heegperder andnaRPRURSFHARES itherbinees akf

[ ndi cati on tBAL EG.RLERMNAAS, SAOM] the PHUKIRS e nii VeI 2t bbBvEindst e

state machine to State 0 and then deletés the finite_state
Conput ers. A aRdiBALEgELRar thigth adt B FoAR Q?W‘?orﬁ?%ﬁ??s Fhﬁ state

system underofhEhevemUteCe&Tartel mafchd neeRid Jtaxwmutend theh &ebpuesr the
t he ¥)s gl send a Iogl of each transfer to the central conputer. If
a queue. d n{EeSFRFESMBADA™Pr | e transfer mechanism of one of the
conmput ers reaches acbmputemeas'and |lEeviedge ter conpht @thean cawpluters may

appr opr i at e EEFTOPYAE d8B TS 1 AAEE oy Sy ey Ty 6veRAlL NESntASE of a
central computer. Each computer in the system may send a log
of each transfer to the central computer. If a queue of data

15 files in a file transfer mechanism of one of the computers
reached an excessive, the computer can send an indication of
this to the central computer which can then take appropriate

action to deal with this problem.
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14 ¢ CLAI M5 1. A
conput er havi ng a rrecnanr sm TOI’ provi di ng overaII control of each 5
transfer of es between said conmputer and anot her
conput er, and nsfer protoc&l8 conmponent for ensuring each
file is copi ed manner, said file transfer nmechanism
‘being at a hi her eve and relyi the file transfer

pr ot ocol conponent sai d f| I e transfer i sm bei ng arranged to
transfer a series of files between sai d conputer and another conputer in
10 accordange withya 0 ngfe er r
first corrputgr tcﬁéxgé‘?%enlj'ém g?a M %éﬁ?n?oﬁa fs‘g%oﬁg az:%grr%u J'r?‘?]th
recei vi ng cospyies) wﬁl cdata Llrlml ubleswelaa fo2idwisempeterenandf another

operati ong’ computer, saﬁd) sihle ¢ ¥éE %éyqﬁﬂfQEISSEQﬁga %%% JE&SIY

to the transmtting rrputer aski n st of are
avai |l abl e foErapgfisrep; series of filesgj getwnentsahénppmpnge@om anofdeds a

reply. messagé!oﬁgui;aﬁ rgCeh¥édBdance GQ'EBUtaerpESGéébD' %y_a éi‘éﬁs?&rﬂh@s
whi ch are available for transfer; and (iii) the receiving
conput er sel 88fsef| ¥ FidRst h%r‘P’Psta rétE?*v'ecF‘f‘?%?ﬁe (the  EZRBAMLELAGRY

conput er andcahpeaai:s to &wcﬁm:ho&@luwzedthel eecelmnchompute&)cmuher
havi ng a gecha# ar gé Xidl ng overal | con'(t}; of .each transfer of a
series of %datA°t1RRE BRPWERALSUE HICBRINLASSANd SRSHRN: Wtiput er, and a
file transfer protogol cotpeneeteivingnsompugezaserds e |pol:bphesisageato
reliable ﬁ@negénsﬁﬁlt(h%rhl %Toﬁnﬁagx R3fEra S%Y?H% F‘ genng Aty @ 5 ghﬁ Fi'

t han, and re‘fyln. on tran ocol “conponen
transfer rrec&mn%ﬂﬁlbbahéeafﬁangéanigerto transfer a series of between said

conput er and anot he(rnCP”'PdHeertfaJ}xsﬁ‘ﬁ%ﬂ—?@C@om uté&ti‘eﬁdé’ré’tféﬂi¥fﬂéssa e

transferring a series of files fromafifsi computer ansnmt ting
conput er 1o &P s’é’é%nHQESH‘ﬂ&P@r compatiede SR FRE RIRPuR e L Shhidhh files nehighs
the fol | owi ngr&eA@ITELDE BHLT BLaREEer; and (i) the transmtting

conputer sends a nessaqF tﬁét98c253§£¥'%%mpd¥%r selects files from the

list received from the tramsmitting computer and attempts to
copy each selected file.

20
2. A computer having a mechanism for transferring a

series of data files between said computer and another
computer, said file transfer mechanism being arranged to
transfer a series of between said computer and another

25 computerxr iﬁ accordance with a protocol for transferring a.
series of files from a first computer (the transmitting
computer to a second computer (the receiving computer) which
includes the following sequence of operations:

(i) the transmitting computer sends a message to the

30 receiving computer stating that it has files available for
transfer;

(ii) the receiving computer sends a poll message to
the transmitting computer asking for a list of files which
are available transfer; |

35 ' (iii) the transmitting computer sends a reply message
' to the receiving computer containing a list of files which
are availabie for transfer; and
- —

R
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30 stating that it has files available for transfer: - (ii) the

recei ving conputer sends a poll nessage to the transn1tt|
asking for a list of files which are avail able transfer; “"I ' |)
the transmtting conputer sends a reply #et8age to the re Jﬂ
conputer containing a list of files which are avail able for trans e

15 (iv) the receiving conputer selects files fronlthe list

received fromthe (iv)anthet riesgivdmgutcympuiemtsehpetst fidepy fxzwn the
selected fil g4 qﬁﬁﬂﬁgé r ng. _
o recé%yed ff%ﬁg?p é%a§?¥%$§2§b0 ataé€1?£& g%%%%gésgod

overall control of eac
conmput er and %AR¥ RACRoFPLeeEedafidlle. a file transfer protocol conponent

for ensuring each file is copied in a reliable manner, said file
transfer chani sm bei n a hi her | evel than, and relyln t he

file trans?er: proto@blcgﬁﬁHSﬁént a¥Lig 3 | FeCHRRIFR ABZhd %ﬂ?gﬁFﬁbng a

arranged stechtersan@fferdataerffse@f ::fd'dvfé‘erbets\éﬁan ?amﬂueeﬂ‘p?aﬁa H¥bther
or . transferrin

anot her conputer in 10 _accorgdance wt

Serios of 1| IeERtRA PALG EoMputernsfes Retituindl HASHY cBRpanERR (E0a
second conputteranstfex reecss ni ey abfilies )berdvern said reimpidsst nd diotheag
sequence of ( the r %1 NG sends a
pol | nessage%?bEﬁheq$r%ﬁsﬁff?rdance &ch F Pr%%%éﬁlfc”PnQ#BS%fSF:&ﬂg a
whi ch ar el i gielrdigise ©6r fxmfémmwa flrst c?mp)lte?he(th%lnmansmug:ting

conput er. sendy Ry BS3398chAat &k Viee & '
there will be a (‘*]‘Q%I ) I n prowc ?ng&gmﬁs?gt .0 reesc a\% <:u'&'}fl'ggréI'np "hﬁa&h
1ncludes the following sequence of operations:

(1) the receiving computer sends a poll message to
the transmitting computer asking for a list of files which

15 are available for transfer; -

(ii) the transmitting‘computer sends a poll message
to the receiving computer stating that there will be a delay
in providing a list of files available for transfer;

(iii) after a delay the transmitting computer sends a

20 further message to the receiving computer stating that it has
files available for transfer; _

- (iv) the receiving computer sends a poll message to
the transmitting computer asking for a list of files which
are available for transfer;

25 ) (v) the transmitting computer sends a reply message
to the receiving computer containing a list of files which
are available for transfer; and ’

(vi) the receiving computer selects files from the
list receivea from the transmitting computer and attempts to

30 copy each selected file.

4. A computer as claimed in any ohe of claims 1 to 3, in
which the protocol includes an additional operation in which
the receiving computer sends a message to the transmitting
35 computer acknowledging the files which have been copies

successfully.
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tfansfér; (i) after a delay the transmtting conputer‘sends a
further nessage to the recei vi ng conputer statﬂmgsh&ﬁﬂgl ANCS

avai l abl e for transfer; 20 (iv) the recelv nds a
poll nessage to the transmtting conpui&r asKki n uﬂmm files
whi ch are available for transfer; (v)

conmput er sends a reply nessage to the receiving conputer containing a

list of fileg whichpar ble f sf.er: d
receiving cosr?put er selc’e @@#é?es{f&f r(girrﬁlﬁgal |ls rﬁigel \r}ed ?f oF:nhtehe‘g%é&“zeecwﬁ‘J
transmtti ng "é@rmlermawmm shpt §ile toppséachmeehanisd ¢omprises a file

A conput er gf@'?%&'éké?Wh n§19£50£a|g§ %rhﬂsﬁmtt@dwhbpQﬂéﬁ%ﬂgﬁgpcﬁ$r

i ncl udes an ad tional operatfon in which the receiving conputer sends a
nmessage Péaﬂ‘fé‘lttr%ﬁg‘nftlt-t?ﬁg Wté?caékﬁﬁmﬁeagrﬂaewénﬁ fédefhi ch have
been copiefd 30 successfully. : A conputer as clainmed in claim

4, in which the transmttin conguter ) dgletes t he fILFS whi ch have, been
copi ed succeésfuIIyA computer as claimed in any one the preceding

16 6. claifsconiut ewhashel aford eachnysemeende t hef progmech tligosd ai fidxr
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has a finite state machine which changes state at the

10 completion of each operation.

7. - A method of transferring a series of data files from
a first computer (the transmitting computer) to a second
computer (the receiving computer) including the steps of:

15 (i) the receiving computer sending a poll message to
the—t;aqsmitting computer asking for a list of files which
are available for transfer;

(ii) the transmitting computer sending a reply
message to the receiving computer containing a list of files

20 which are available for transfer; and

(iii) the receiving computer selecting files from the
list received from the transmitting computer and attempting

to copy each selected file.

25 8. A method of transferring a series of data files from
a first computer (the transmitting computer) to a second
computer (the receiving computer) including the steps of:

(1) the transmitting computer sending a message to
the receiving computer stating that it has files available

350 for transfer; '

" (ii) the receiving computer sending a poll message to
the transmitting computer asking for a list of files which
are available for transfer; _

(iii) the transmitting computer sending a reply

35 message to the receiving computer containing a list of files

which are available for transfer; and

A



prepafation for transm ssion, a dispatcher for transmtting fiTes and a
receiver for receiving files. 5 7. A CrHigBht& HasBeeReéplab®d i N

claim6, in which the file transfer mechanismis nsf er
tiles to at | east two other conputers, said file stor anged
to store files in an I ndi vi dual queue for ©ach of sai ot her
conputers. 10 A conputer as claimed in any one of the preceding
clainms, in which, sequence of operatli r. tr. nsf ri ng.,a
series of files, thgl}’ e ﬁFaﬁstwng FEORANCE T 898%‘%%9 tlies & nam, e
machi ne mhichishamgssuﬂaﬁefznmfthecbnphemenlng cofputiel epdraMUampchq
to copy each selected file.

5 9. A method of transferring a series of data files from
a first computer (the transmitting computer) to a second
computer (the receiving computer) indluding the steps of:

(1) the receiving computer sending a poll message to
the transmitting computer asking for a list of files which

10 are available for transfer;

{ii) the transmitting computer sending a reply
message to the receiving computer stating that there will be
a delay in providing a list of files available for transfer;

(iii) after a délay the transmitting computer sending

15 a further message to the receiving computér stating that it
has files available for transfer; -

(iv) the receiving computer sending a poll message to
the transmitting computer asking for a list of files which
are available for transfer; -

20 ' (v) the transmitting computer sending a reply
message to the receiving computer containing a list of files
which are available for transfer; and

(vi) the receiving computer selecting files from the
list received from the transmitting computer and attempting

25 to copy each selected file.

10. A method as claimed in any one of claims 7 to 9,
including the step of the receiving computer sending a
message to the transmitting computer acknowledging the files

30 which have been copied successfully.
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