DATA TRANSFER METHOD -BACKGROUND OF THE | NVENTI ON The present | | nvention
relates to a data transfer nmethod by which digital ,iﬁfﬁr‘ﬁﬂﬂ orf stored in a
storage mediumi.s transferred to a renote place via a digital network.
According to an exanple of the conventional data transfer nethod by. which

digital information is traneﬂ&y& R iHop 1 ne to a remote pl ace, each
of the transmt-side and r nodul at or - denodul at or
(1. \’NCDEN} Her ei n, MODEM at the transmt-side converts the digital

|nfornation into an analog signal, which is then transmtted toward to the
recei ve-si de. Then, IVLDEI\BM:KGRWNIDCI‘E" VEHES i INVElMIOoNes t he anal og signal to
the digital information. Meanwhile, in the above-nentioned data transfer

met hod mherelWhehnrdsgntainventianuneiates1m0amsﬂ@ﬁﬂe&ransfernmethode anal og
signal, it takes a very ime to transfer nuch information stored in a
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provi de a data transfer nethod by I nformati on can be
transfer padat publienifeptoce rémotSNadd ) eacih @t the transmit-side

and receive-side provides a modulator- demodulator (i.e.,
s MODEM). Herein, MODEM at the transmit-side converts the
digital.ihformation into an analog signal, which 15 then
transmitted toward to the receive-side. Then, MODEM at the
receive-side: decodes the analog signal to the digital -
information. ' | | ' |

Meahwhile, in the:above-mentipned'data transfer method
wherein the'digital 1nformation'is transferred in form of the
analog signal it takes a very 1ong time to transfer much
information stored in a storage medium such as a floppy disk.
For this reason, there 1is provided another data transfer
method in which the digital information is transferred in
form .of the digital signal. _However, there is no data
transfef hethed which is optimum to the'ﬁublic network
system, 1.e., so-called "ISDN" (Integrated Service Digital

Network).

SUMMARY OF THE INVENTION

Accordingly, it is a primaryﬂobjeet of the present

invention to provide a data transfer method by which much



period of tinme. It is another object of the present invention to-provide a
data transfer 5 met hod whi ch configuration can be designed with
relatively low pricce but with high reliability. According to a first aspect
‘of the present invention, thereis provided a data transfer nethod wherein
a data |i mkfocmanesmambegramfaredlaornalremte‘tplace eiat ESDNswith beshoeen fi f.st
and second stations which are connected together by a digital network;

corr espon®F 1Qf ey SpN (Integrated Service Digital Network) systemSO _
that a transm ssion control i.s nade on a data transfer operation perforned
between the first and second stations in accordance W|th a predeterm ned

LAP-B proreg&' notlﬂfrr@b gt of" B! ﬁf‘e‘éentat ohr Vide %eﬁo”p“ sing

t he steps transmt |nga-f rst rane( orrratlon

r epr ésent infeghed detiiah idonfighedtionE Gaie bk, defsirgnedt»bﬁhfﬂela&tvety ddwapriodhbah
functions as a -transmt-side station to the sécond station V\/mch functions
as a recemwith- htgiers_ltablllwn 20 transmitting a second |-Frame, representing a
response to the data transfer request, to the first station fromthe second
station which is nowready to performa data transfer in response to the
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second | - 5SS h e je |n t he
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the conpressed data, to the second stat:i.on; extracting the

conpr essebydadigital metwork ooresponding to aErISEN r(httegmetl Scmbe Dlgttahd _ Q

station, expanding. the conpressed data, and witin -
Network) system so that a. transmission control is made on a data transfer

operation performed between the first and second statlons in accordance
with a predetermmed LAP—B protocol there is. prov1ded a data transfer
15 method compnsmg the steps of:

| .transmitti'ng a-:ﬁrst I-Frame (In.formation'Frame); representing a data
transfer request from the first station which. functlons as a transnnt-srde
station to the second station which funcuons asa recexve-sxde statmn
20 | o
transmlttmg a second I-Frame, representmg a response to the data U
transfer request to the first station from the second statlon Whlch is now

ready to perform a data transfer in response to the data transfer request"

25 - -se'quential.ly reading out data from a first. storage medium provided
at the first station in response to the second I-Frame, compressing the read-
out data, and then transferring the compressed data within a normal data I-
Frame having information representmg a data length and a transmxssmn data '
number with- respect to the compressed data to the second statxon a

30



t he expanded data into a second storage medi um provi ded at the second
station; 5 transferring a third I-Frane for end request of data transfer to
the second stati.on fromthe first station which conpletes the data
transfer; transferring a fourth I-Frame for end response of data transfer

to the’1l0 first, stati fromthe second.statjion which ) ds to the
endBrgi'q’;ue'st of dﬁ’ftﬁa‘ft’r%ggﬁr?omﬂfﬁs,sef aran'Pf'hglthhBOHH?la Jaf%agﬁm%spondi ng
to annel, ..: . BRI B?‘I? Dlgﬁg\(m urt her
obj ect's _and}eggé_érqt%tehse SSF"?‘%%‘*‘SPEsé_EEa. nvggitkéagél% e%gﬁaabpar ent ézom t he
fol] ow ng dﬂx%cé*ﬁliﬁd@ﬂ,dz{tﬁfiﬁfoeﬂcs%cbﬁd %fbﬂagé hédiube pr6vided i the Bedbnd

drawi ngs wherein a preferred enbodi nent of the présent invention is clearly
shown. "I n ts$tatidnawi ngs: 25 Fig. 1 is a sequence di agram show ng a

data transfer protocol. for explaining a data transfer nethod according to
an embddi nent of the present invention; Fig. 2 is a block diagram show ng a

e et cont Ltk 8hi5f ofR Erome BN e e e e,
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invention; Fig. 5 shows a detailed data configuration of data format used
i n an enbodi nent of the present invention; 10 Figs. 6 and 7 are
data transfer setransfessing arfoarthlIaFranmgfor elad response of data transfer to the

10 first station from the second station which responds to the end request of

At data transfer;
thus, terminating the data link corresponding to B channel.

15 - BRIEF DESCRIPTION OF THE DRAWINGS

Further objects and advantages of the present invention will be apparent
from the following description, reference being had to the accompanying
20 drawings wherein a preferred embodiment of the present invention is

e clearly shown.
In the drawings:
25 Fig". 1 is a sequence diagram showing a data transfer protocol for
explaining a data transfer method according to an embodiment of the present

invention;

Fig.2isa block diagram showing a hardware configuration of a FD
30 transfer unit; '



transfer procedure according to an enbodi nent of the present.:invention. 4
DESCRI PTI ON OF A PREFERRED EMBODI MENT Next, description will be given with
respect to a preferred enbodi mrent of the present invention by referring to
-the drawi ngs, wherein |like reference characters designate |like or
correspondi ng s gAr hgi s Vi : s ong i gon Fifst,
description w F?é%e %&vggwgﬁ %@S‘Be?t{%%h{she&gghﬁihgﬁg‘%i gnaggﬂgg :J
embodi mentonfigtfationr sfsanessenanparof the FD krimsfer weiskowa idiRigt @n (i .87, FD
transfer protocol, where "FD' designates a floppy disk) used for explaining
a data transfer nmethod according to an enbodi nent of the present invention. -
Fig. 2 is a blqogck djagrgm showi ng a FD,transfer unit having. a FD transfer
function to be iy A X AH srearaniags cach shaving e data conliguraliondisein i n Fig.
1. InFig . ' .SSk:Qn. control portion which controls

t he Esonnem %Br##@k%ﬁggﬁlﬁpgsgﬁfﬁt‘ﬁiﬁﬂa | i nk establishment/term nation
of D-channel, B-channel and signal transm ssiaon. Herein, "D-channel" is
defined as a signal channel having a transfer ‘rate of 16 or 64 Kbit/sec,
whi | e "B-chann@ig. Sehowed detalled danednfigifation of datd foraphazed $erani ce,
having a transfer rate of 64 Kbit/sec. In addition, 2 designates a

t el ephoneembodiment pbthel presentuinvention;t h a t el ephone recei ver 2a. \WWen one

subscriber nakes an oral communication with the other subscriber, this
t el ephone function portion 2. perforns:a transm ssion control of an audio

i gnﬁ\i and .aI S%i&e.,r O&nr?ﬁ 7 afé Qié&‘{ -?t{'fn%fe(:r?gé&lf)eln@bgtt‘é\??enxplai_ning a data |

. transfer procedure according to an embodiment of the present invention. w




the anal og si'gnal and digital signal. A FD controller 3 (hereinafter
sinply referred to as FDC) perforns a read/ wite control on a floppy
disk (FD). - An operation control portion 4 detects an operation of several
ki nds of operation button sw tches (not shown) provided on an operation
portionw4a, thereby generating and then transferring corresponding
operat{gn information to several portions in the circuitry. In addition,

t he operation contr oDEBGRIPBEON @ o RRED BMBODIMENTONn 4b to display a
nmessage supplied from several ortions. A processor 5 is designed to
control oper aNeShs deSCREPELOR Y *e@eLEﬁYeQnﬁiihMﬁﬂSQeCtFGPtﬁer,.SB

desi gnat es syst.em bus-b i ch _data.transfer is _.nade_anp t he

Cranom s BTSTeERR, GHBRILRVBE Pf RS SFRAEN SRYSH Goiy, Setarrie. g0

oper ati oGO rt| n r - sLespectively
show har B:R/%r QE%‘%%P%M gﬁ?’d%%&o?négt?%ﬁ%?n qegicc}gd rgl;%:sttegr% d%%&%g@ragcei ve-si de
systeme \ | S84 ¥ Al rdHeP hnvile@s.3A each of
#0, #1 dg@?&%g?egag&gggg?agﬁggﬁ§ﬁ€€er, ﬁ#?%ﬁﬂ?gﬁﬁggﬁﬁfga#éng?griIy store.
t he- dat FAneednPagirbiteolD and al so used to tenporarily store the other
data to be witten into the FD under control of the FDC 3. Herein, 12

desi gnat es a HirstGodeseriptibopowilbrbeigiven ovitle 3ospeicte tdatther ead from
the read/wite buffers #0, #1 in accordance with the predeterm ned

al gor i t heonfiguragignaoésan. eehpdiment of fEre pregsente fpyeRtiloR.stores the
data to he transmtted therefrom In addition, a swtch S\W is provided at

an_inputFgﬁdelo#stﬁesFSHﬁBFﬁr915§¥¥%T(ﬁ€?°-\ﬂRﬂF%QQﬁﬁﬂFéPFPﬁQCPﬂe dat a
o where "FD" designates a floppy disk) used for explaining a

data transfer methéd according to an embodiment of the
present invention. Fig. 2 is a block diagram showing a FD
-fransfer‘unit having a FD transfer function to be performed
in accordance: with the-procedure as shown in Fig. 1.

In Fig. 2, 1 designates a transmission‘control‘portion
which controls the-connection/disconnection of line, data
link establishment/termination of D-channel, B-channel and
signal transmission. Heréin. "D-channel” is defined as a
signal -channel having a transfer rate of 18 or 84 Kbit/sec,
while "B-channel” defined as a channel, used for a telephone
service, having a transfer rgte of 64 Kbit/sec. In addition,
2 designates a telephone function portion coupled with a
telephone receiver 2a. When one subscriber makes an oral
communication with the other subscriber, this telephone
function pértion 2 performs a transmission control of an
audio signal aﬁd-also performs a conversion control between :
the analog signal and digital signal. - A FD controller 3

(hereinafter, simply referred to as FDC) performs a



read fromthe FD in an conpressed manner, the switch SWA.is switched such
that the tenporary buffer 13 is connected to the data conpression portion
12 via the switch SWA. On the - other hand, when directly transferring the
data in an un- conpressed manner, the smntch SVa is switched such that the
t enpor aepdywirice banmsomooneateﬁoppyt@EskeeEDNw|tAnlnuenatiqu #1 V|a Lhe
swtch SWa. I n addition, 14 designates a transm ssion buffer, and 15 ﬁ*‘
de5|gn@D@§r91LRPrBIQBnﬂrdbtectﬂh&%honexmﬁiQE QfmSQMQIﬂ§|hiﬂQ§uﬂf (i. -
balanced I|nk access protocol) based on the reco Tendatlon X. 25 of CCITT
(i.e., oBG¥afion Wé?tegrrﬁ?'ti%@e?n RPT ShOWR) BEIEAe P AR Tel ephone). The »
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Li nk A¢Re3 onis0qndi¢he @Q'réﬁi%gyprOiﬂC&dditiénseEhéso&ﬁﬁod' nk access
protocol s by which the data transfer .is perforned between "DCE" (i.e., Data

Gi r cui teonrolnportdonddi Rontkplsnd afSpiayipertidint4d Ty rdmﬂlaﬁqta pment): to
be |inked together by the data communi cation network. In other words, this
- pr ot oc slessageeisuppd 1ed firompseveral. bqrmm 1 hfe proacessar dorkts ol
informati on are transferred via OSlI (i. ened System | nterconnection).

I'n shodesigmed m%pee&mlnepeg@ééonﬁeo%atmc trapstamandi hafcdiure
corres n " ABM' nchr onous. Bal anc thin the "HDLC
proc edplﬂ?’ég‘l Ui rthﬁrgh%beasﬂ&;&eﬁl ﬁksgf)ﬁ?‘?‘ o‘P“ﬁﬁb"E %@%Vﬁ |

transfer is- made ‘among- ‘the: transmission control portion: 1, \d_

telephone function portion 2, FDC_a..operation-controln
portion 4 and processor 5. | |

Figs..sA, 3B respectively show: hardware configurations
of a transmit-side~system:and;a;receive:side-system employed
in the transmission control'porttonnl."ln Fig. 3A, each of
#0, #1 designates a read/write buffer. which is used to
temporarily store. the data read from: the FD and also used to
temporarily store:the otherrdata;to.be-writtenfinto the"FD--
under control ofrthe-FDC?s.':Herein; 12-designatesza data.
compression portion whicnvcompressesrtheadata.read from the
read/write buffers-#Ois#lfin;accordancefwithithe;_ |
predeterminedfaigorithm;;-13.designates-a.temporary buffer
which temporarily-stores.theﬁdatagto-be:transmitted_
therefrom. In addition._a-switch-SW&%1s¢ptovided:at.an input
side of the:temporarbeuffer-l3;r When;transferringetherdataj
read from the FD in an compressed manner, the;switch;SWa.is _
switched suchuthat.the'temporary“buffer 13 is connected-to.
the data compression portion 12 via' the switch SWa. On the-



whi ch are enpl oyed by "I SO (i.e., International Organization for

St andardi zation). This LAP-B controller 15 perforns an

establ i shnent/term nation of the data link, formed between 7 t wo
subscri bers, on B channel and it also perfornms a transm ssion control. The

data Stgihdrl Rablc pABRCATF Yo B fardedrie hif th RaltaF1aTan(ime.

| nformation Frane) having t format based on the LAP-B protocol. Herein,
det &i I'¥Qoipressll MAnnkl], BReJsWEtChiSWh rispaditched sach that the
above-nmentioned."l-Frame”. It may be well known that "frane" is defined as
a pi ece tefnporaoynbuifersasdiscennagtéd s . thi awad/wy 1 teobuk€ersr egoi ng
recomendation X. 25 of CCTT, "lI-Frane" is defined as the frame to be used

for trar.eshli Ndat fheupwditchi Wat evel infornmation. This |-Frane conprises
t he address portiagon "A"

]Ehe di st i nct i@naéﬂiﬁﬁenﬁﬁiﬁgh}ﬁgg@gg% & lﬁé#‘leﬁl?‘d’fﬁp r°ta‘i g’gﬂfﬁg&n(gflﬁ} gg) a];gr

rane chgck seque " " (16 _bi | '
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channel pdébmidndada®anikales 8gceesTrS(118. | Consilitadiveh Commiages | ayers 1.
2. Thereafter, outputted HDLC-Frame is transferred to a digital network via

DSU (i . egntddgitiianale Melegrapht pnd\Pelephiese)i ption will be given with
respect to the. . _ _
The above-mentioned CCITT, which is the consultative

\« committee for: the International Telecommunication Union
(ITU) to work for the international standardization for the
telecommunication system, recommends to use the technical
terminology to be standardized. Herein, "LAP-B protocol
(i.e., Link Access Procedure Balanced protocol)” is set as
one of link access protocols by which the data transfer is
performed between "DCE" (i.e., Data Circuit terminating
Equipment) and "DTE" (i.e., Data Terminal Equipment) to be
linked together by the data communication network. In other
.words, this: protocol is defined as the protocol by which the-
data and control information are transferred via 0SI (i.e.,
Opened System Interconnectioq). In short, this protocol
indicates the balanced link access procedure corresponding to
"ABM" (i.e., Asynchronous Balanced Mode) within the "HDLC
procedures” (i.e., High Level Data Link Control procedures)
which are employed by "ISO" (i.e., International Organization
for Standardization). |

This LAP-B controller 15 performs an

establishment/termination of the data link, formed between -



recei ve-side systemby referring to Fig. 3B. Herein, HDLC- Frane,- which is
received by the digital network and passed through the LSI 19, is divided
by the LAP-B controller 15 in the receive-side system thereby .
obtaining.l-Frame to be. witten into a receive buffer 16. In addition, 17
desi gnates sublstnilmeamsnomnB prharinel \amidc H tespandperfiorssta wittéen in 8
the receive buffer 16. Further, 18 designates a tenporary buffer. Hefein,
a swit chrangmission goptrek. afheplatasistored dni $heekpBPAFYrHuf fer. 18> °

e dat SUEVSRNLD of DBFE o0 A1 sy fdcRea (LOTORBAELRRO BRYobu for 18 via.

the ow DERIERERE oiBaf el A o TAP B Bebs880 T o 16 T comnect ed to
the t empor arge 4 eradéatid 'deaigibn Wi L1 ThE §4van! 418R Fbepedsin the

tenmporary bu _ IS once witten 1nto e read/wite buffers #0, #1, and
then fipal the bévérménmt foridie FRiIRY" .COTHY flayObel We1EDEndwnT6RatD
transfer unit according to the-present enbodi nent further provides a FD

t ransf effpameédchs, dediwdd rag 1l gikeed lof [Infortationosandwidhed byored in FD,
as an upper protocol of the LAP-B protocol. Herein, the processor 5

execut eflagsii r cAceondingsto rthe onegeiagirecommendptionnXs 86 pfot ocol
stored in_a read-only menory RE%L not shown), thereby caontrolling the FDC
3 and tCGRTF sstohramet (b9 4%##4 ag. the fingme toaker Bsepr §0Edure. Next,

descrip%%&ﬂs¥££éigg.gggeﬁbﬂ%éiifgﬁj¥¥¥effiﬂ%qg%h%ion, This I-Frame

comprises the address portion-"A“j(s bits), control field QJ
portidn-"C"ﬂ(s.biﬁs).for the distinctioﬁ,ofﬁthe.ffame.tjpe,
information field portion "Info" and framéﬁcheckzsequgnge

- "FCs"” (18 bits),.which arewséndwichgduby_flagszeach; ”
consisting of 8-bit: data "01111110". |

Such data is written in the transmission buffer 14,

built in HDLC-Frame (i.e., High Level Data Link Control
Frame) in the LAP-B controller 15, and then outputted.ontO'B
channel via a-fundaméntal.accesszLSI.1a-forrISDNawh1chtu
manages layers 1, 2. Theregfter.:outputted HDLC—Frame;is
transferred to a digitaiinetwork.via DSU (i.e., Digital -
Service Unit). B _

Next, description will be_givén with respect to the-
receive-Side-sysfem by refefring to Fig. 3B.. Herein, HDLC-
Frame, which is réceived:by the digital network and passed
through the LSI 19, is divided by the LAP-B controller 15 in
the receive-side system, thereby obtaining.IrFrame.fo be
written into a receive buffer 16.. In addition, 17 designates

a data expansion portion which expands the data:written. in .



transfer procedure for the FD stored data in the present enbodi nent
descri bed above. Incidentally, Figs. 6, 7 respectively illustrate data
transfer sequences to be perforned in the data transfer period at the
transm ssion control portions 1 in the transmt-side system and receive-

Side SYHBMHALee BRFLANRCr Miitnedd 14 dbatghtelr ANeBkboRhl, SUbSCT ber

oper atjes the edet erm ned operation button swtches ten-key 9

swi t cle$urresyi dadrein| Ns SREESH | SWb PN igr@vidied Bicmabynputesidg ef

t el ephone.- nunber of the receive-side subscriber. Such tel ephone nunber

i nf pr natthd's itempezdrigybufiferpks at | Wirer ardcediving tthen compaegsetien

transmtted on the systembus SB to the transm ssion control portion 1. As

a resul datehe thisaswiitchi SWbcbst 8wl tehed jsich thati $hes dathi ne connecti on

process to be executed between two subscribers via the diﬂhtgl nigmork.
£lern

After cATPanSieg PRETLPR-1Z 15 ceonnected, ko e, tepporary ral

I catl it h 4b i b by .t he, t h LV 2a.. Ne
Che subsa dhe" 5YarEResvBne "R cBhe STheR. dlalfl, TR S erSifk hers, ooy
start b "Hotnq-.r.éo%: trie%%@ﬁ%?grtpereﬂt\f - LWPtén t%ﬂ{/ ::ia% t Foned"sith thFERRHe This

command 1S in he “processor e operation control portion

4 and sysiivelbuFPer 18N 1s! BEnRECEEESES thd 'tHifpdriary’ buffercad waguest to
the FDC 3. As a result, the FDC 3 reads the data stored in first track of

the FD (i eswiaiche'SWbsi NnWhg datar tedbé sstorddtin rthek teémpararyThi s data i s
witten into the read/wite buffer (e.g., #0, which is at wite
buffer 18 is once written into the read/write buffers #0, #1,
\«* and then finally written.into the FD under control of the FDC
3.

The FD transfer unit according to the present embodiment. .
further provides a FD transfer protocol,. which regulates-the .
procedure for the data stored in FD, as an upper protocol of: -
:the LAP-B protocol. Herein, the processor 5 executes control
programs. in accordance. with the FD transferlprotocol stored
in a read-only memory (ROM, not shown), thereby controlling
the FDC 3 and transmission control portion 1.

[B] Data Transfer Procedure -

Next, description willube'gIVen with respect to a data
transfer procedure for the FD stored data in the present
embodiment described above. Incidentallﬁ. Figs. 6, T
respectively illustrate data transfer sequences:to be
performed in the data transfer period at the transmission
control portions 1 in the transmit-side system and receive-
side system of the FD transfer unit. |

At first, the transmit-side subscriber operates the

predetermined operation button switches (e.g., ten-key



enabl e state) (see "READ [err]" in Fig. 6(a)). Wen conpression -node is
desi gnated, the above-nentioned 1st-track-data witten in the read/wite
buffer #0 is conpressed by the data conpression portion 12, so that, the
conpressed data is passed through the switch SWA and then witten into the
t enpor awy tbhés¢r poviaee o AR XAt iRANS R dneda],” therleby. 6(¢)). On
the ot her hand, in non-conpression node, the 1st-track-data witten ip the
read/wehterbnzfert#Dethomasmumbetuqﬁuﬁh&Inaeaﬁwaﬂsﬂ@naSahﬁcrﬁbsrdinect%%ﬂ
witten into the tenporary buffer 13. 10 In parallel wth "COVWRESSI ON
TRANSFBRcpetelephong- pumber  ingormagiomds-pead by,dhen@Peraddono of the .

Fio. oCOnProlapPEri ety ciitotheiniends i%%heéé%b 2 e&e*élf&%%%;-; 83558 on. the
- . ' 13, |-Fran
819nﬁgfﬁaalquggrl&ég‘gi?gg{)ﬁsﬁéﬁ%aé enilév}\llr itlt't-Getrll“ I nO{) r%‘elq{j"r é:?‘;?m ssi on Lﬁ??er

14. Th e 3 M @dis UWideas 1 _ e for
transt oF ?fl%g&ts E28§S§6?§%£%g?gf%?tggeﬁoeﬁgn%%f%?ﬁ%%ﬁ R OWPRESS! ON

TRANSFBRoesB] toabd ek6Wtéd bétwedn two Subdcidbersoia ahe the
2nd-track-data stored in‘the read/wite buffer- #1 (see "COVWRESSI ON
TRANSFHRgfi¢al] hetworkg. Afteéry.complhetinig ctheniliinea comnertionf, dher ati ons
descri bed above, the processor 5 supplies a request command for data |ink
est abl issbsenibers can makeparoeral| commursicafion witdy anotheduests the data

link establishment in ABM node (i.e., Asynchronous Bal anced Mbde). In
addi t i S4bscgdberpby the telephone receiver 2a... - = . - S

Next, the suhscriber'operatés the'pfedetermined . '_ RN
operation buttonﬂswifchés.(é.g;. start button switch) to |
thereby input thefFD,data.transfer command. This command is
inputted into the.processor 5.v1a,Cheﬁopetation:contr01;-
portion 4 dnd.systemubusfSB;- Then;uthe;processorrs-transmits7
first read request to the FDC 3. As a:result, the FDC 3

' reads-the:data~stored in first track of- the FD'(hereinafter,
simply_referred to_as.lst-tfack—data), JThisedatéﬂis written
into the read/write bufferz(e,g.,:#o;¢whiéh is at write -
enable state) (see "READ @" in Fig. 6(&0)..-When,cqmpnession
mode is designated,_thé;ébove-mentioned,lstetrackrdata.
written 1n.the:read/write-bufferg#o 1s_c6mpressed.by=th¢=data_
compression portioﬁ 12, so-that~the_compressed.data is passed
through the switch SWa. and then written into the temporary
buffer 13 (see=“COMPRESSIONQTRANSEER(Dﬁ in Fig. 6(¢)). Omn
the other hand, 1n:non~compressiop“mode,'the"lst—track-data
written in the read/write buffer #0 is passednthrdugh the.
switch SWa and then directly written into thé_temporafy '

- buffer 13. | o '
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controller 15 generates a SABM P command (i.e., SABM conmand of which pol
(P) bit, for use in response request in ABM is set at "1") for requesting
-a response at the receive-side, which is transferred to the receive-side FD
transfer unit. In the case where the receive-side FD transfer unit can

rESpond t0 t hfyy GFRIN &A1 "'%OWQE§§%ND@RANSFER r@"sf end-arklékE command

(i Unnunber ed Acknow edgnent command of which final (F) bit, for use in

respor’f§edwe¢ 685 SEIRS FD Sl et undler. cohtpolaofiathe | FD® 3simi €hamannel s
establ i shed between the transmt-side and receive-side FD transfer units,

whi.ch ermibi tten hinto Frhee daddwntites bufffeFi gl ltsee hOREAR @SnidbnFdgta f or mat
for I-Frame in the FD transfer protocol hown in 4A, each

| - Frane @6R}) st Akter mqmpleetin&jeﬁpWRES§10NuW%ﬁE%c@e -Fgaﬁﬁ'@ 88t a

portion.  Herein, all_of the I-Franes conce nlng §he FD st ored data
A

érans:‘erﬂé?ec‘b%‘i'iﬁﬁﬁ%dl%"ﬂ‘?é’ksgﬁé‘al gecumylated \n ﬂA?t F %Wetl ng the

t DLC- F

of i crORFERE LS Fiftand e Wdrmd1 Qlchl Lbrbstan i shad dig Benl oL TOTE,
then ”a»vfigréﬁdiﬁeoté}?esﬁr@ % bleleRN 4 Bhus; tHS ﬁpey@hi;n Fig.

4B, this anme consi st unctlon code FC;(OISH whi ch defines that

the presept tramsper ﬁmtis)r’é‘etﬁaxﬁasmhhdbgqueatefﬂbrtbﬁaméi-mmd dat a
transfer, transmt/receive node flag which designates one of the transmt

request the 1stetvack-edptstof Fhsswifheén eomphetddgpbethwoofl. In this case
where the transmt-side FD transfer unit wl|l transn1t the |-Frame for
start reOOMPRESSION dTRANSFER ®" and "READ @", it is started to

“  compress the 2nd-track-data stored in the read/write buffer-
#1 (see "COMPRESSION TRANSFER @" in Fig. 6(c)).

In parallel with a.series of operations-described above,

the processor 5 supplies a request command for data link

" establishment: to the LAP-B controller: 15, which thereby
requests the data link establishment in ABM mode (i.e.,
Asynchronous Balanced Mode). In addition, the LAP-B
controller 15 generates a SABM;P command (i.e., SABM command
of which poll (P) bit, for use. in response request in ABM, is
set at "1") for requesting a response at the receive-side,.
which is transferred to the receive-side FD transfer unit.

In the case where the rqcéive-side FD transfer unit can
respond. to the communication in the ABM mode, it transfers a
UA.F command (1.e;. Unnumbered Acknowledgment command of
which final (F) bit, for use in response permission, is set -
at "1"). Thus, a data link using B channel is established |
between the transmit-side and receive-side FD transfer units,
which enables the I-Frame transmission.

Fig. 4A shows a common data format for I-Frame in the FD

11



transmit/receive node flag is set at the value corresponding to the
transmt request. The above-nentioned HDLC-Frane is received by the

recei ve-side FD transfer unit, in which the LAP-B controller 15 extracts
the I-Frame for start request command. \Wen certain password is preset, it

I s j udgefandRéhairatodull. t Ag whowaNtinr #4gl.Vaasi dechDI+tFaaméer unit
corresponds to such password for communi cation permission. Then, it igs j .
j udged ctmsists of Nk (ihe FDA denitd filer )r,e fanctiondeod® FEaandedatait  ¢an be
used. Thereafter, the LAP-B controller 15 transnits the HDLC-Frame to the
foregouwtimsmﬁetseidb A3 ofhdher IoHrameghepaearningafbecFDt he HDLC Frane
Is set as the start response. As, shown in Fig.. 4C, thliQI-Frane for start

12 r 2EoRed datm stranstar @R desi engsed-by §beFame [BspBnge: code,

wherein %&. functlon code defines that the I-Frane functions as a response
to the g *request for the FD data transfer. The above-nentioned I-Frane

for the stardefesnafandord e Shea 1dni8skaB1 Baifghto! LRb ARpLY the

transmt - si ansfter unit, erern e response code I's extract ed.

Based OgohtFol E&POIE addtifblds the HDIEFrame! 6¢" wAlchol-Fhameegsi ve-si de FD
transfer unit is in a receive enable state. Wen it is judged that the

r ecei vesetdes Ffhé rstef ©rrequdst commands andeithe HDLOK-PFramet ¢s thenproceésor

5 supplies a transm ssion conmmand to the LAP-B controller 15,.by which the

| - Fr anetransgexrsed oo dthegrens i weatsd des Fbadrapgfercunfite heAeoabowas ed

tst- tragﬁ gfé? zé?réﬁaérkfg¥;$ééﬂgggf§%sogfb%5fe}unction code-.
FC=(01)H which defines that the present I-Frame functions as f \3 
a start requeét for'the'FD stored datd_ttansfer,
transmit/receive mode flag which designates one of the.
transmit'request and.receive'request, password lengthzénd;
password, - In this: case where: the transmit-side FD transfer -
unit will transmit the I-Frame for start request command, the
transmit/receive mode flag is set at the  value corresponding
to .the transmit fequest-

The-above-mentioned HDLC-Frame is received by the-

receive-side FD transfer unit, in which the LAP-B controller
15 extracts theaI-Frame.fof”start_request command. When
certain ﬁasswordgis-preset, it is judged whether or not. the
present receive-side FD transfer unit corresponds to-suéh'-
password for communication permission. Then, it 1s judged
whether or not the-FDC 3 in the recéive-side FD transfer unit
can be used. Thereafter, the LAP-B controller 15 transmits
the HDLCeFrame_to the foregoing transmit-side FD transfer

unit, wherein I-Frame of the HDLC-Frame is set as the start

response. As shown 1in Fig. 4C, this I-Frame for start

12



14. As a result, ‘the LAP-B controller 15 reads the data stored in the
transm ssion buffer 14, thereby assenbling the HDLC Frame, which is
transferred to the receive-side FD transfer unit (see "TRANSM SSION [err]"
in Fig... 6(d)). Acconpanying with the start of "TRANSM SSION [err]", the.

read 1 eGUgsbnbs LEARPELS [ f&é{iﬁ,éfgg,a%- FEC (0208 hECrebbople FOC 3 is now

operatn 0 ata from read- out operation

3rd-t r;% déat Rhéfe bh AEhE I seSl oi¥ad Aeftlinels tha®. théal)Fpame time when
conpl eting such operation of the FDC 3 (i.e., at an end timng of "READ
[err]" FonEtionS(ss)a Nesponsi=tto |tk dtmarti reiqueswi fbrbthegi FBndatah respect
to the configuration of the I-Frane of nornal data. Herein, "normal data"
S defiﬁ@énagerhe normal |y used, general data stored in the storage medi um

other than the control data of _|-Frane. As shown in Fig. 4F, the |-Frane of
nornal data TBe abeygzpentioped -EKrame fox @BGesﬁEEFOS%FP9B§?e§§nting t hat

Hiite LML IR L C e R e
dest Onal sl LRS! MmRle 081 0L ABLRAAO LG 1 UL DR col1e AR42a00r 1 o1

cont ai NynC YHBr PeSEPEnda! €odé, O'¢ 14 fildged Who'itherVoB hbtethe NOS!
significant bit) of the transfer node Information is used as a flag by

whi ch i treceidessgdet FI thshéfer aniviid Ha aoreceiveoenableastatd. out on t he
transfer data. |In response to the conpression/non-conpression, this flag
i s set #hehlit"ds. judgeddthat othe iSReeliversidec®#dt tyaygsifercunitbis) of the
tra‘§ e&n the receive enable state, the processor 5 supplies a
tranémission command to the LAP?B controller 15,. by which the
I-Frame transmission of normal data is made by use of the
compressed- 1st-track-data stbred.in the transmission buffer
-14. _As-a'resuit. thewLAP-B contro11ér 15 reads the data
stored in the transmission buffer 14, thereby assembling the
- HDLC-Frame, which is transferred toithe receive-side FD
transfer unit (see "TRANSMISSION @" in Fig. 6(d)).
Accompanying with the start of "TRANSMISSION @®", the read i
fequest“is transmitted to the FDC 3. At this time, if the
FDC 3 is now operating.td read the daté froﬁ the FD, read-out
operation for 3rd-track-data is started (see "READ @" in
Fig. 6(a)) at a time when completing such operation of the.
FDC 3 (1.e., at an end timing of "READ @" in Fig. 6(b)).
Next, detailed description will be given with respect to
the configuration of the I-Frame of normal data. Herein,
"normal data" 1s defined as the normally used. general data

stored in the storage medium, other than the control data of

I-Frame. As shown in Fig. 4F, the I-Frame of normal data

13



node information is used as a flag by which it is designated whether or not
the verify operation is carried out. In response to whether or not the
verify operation is carried out on the receive-side FD transfer unit, this
flag is set at "1"/"O'. Herein, the .verify operation designates an

oper at ;8isi 8t §0bt i, it &h}Md&et_%='(%.5t)her'égr\éfsbht&hg._ tRaei ¥ad data when
the received data is to be witten into the FD. In addition, the trgek.
nunber pfesehbeftameséerrefionds eta aransferecramecofuther nofmaihown ¢ °
Fig. 5(a), the data portion of the I-Franme of normal data consists of

f or nat datiai atvansfer modexinfomations sequenge oumbeteddataalengthze, . .
track data size, fornmat data area, extended area #1, extended area

-#2. (al peedvfieendestsraping the tiangth wfadatapsnd. datanBRRTLANK 9. 4F) and
u BRE Py ehe Ui AL AR o1 O B BeadRe! boRE1BRSERA Fr 14
As showq isp. Ei (0) oy _ ' ks,

wher of b0 ABkS Forion; e i Y i gl o0 RoedInp KBRBERSUET ., o .
for degh@RabenenéherséKe (ﬁel?&ﬁﬁkiﬁqbl?'&%i%gé 194chnk! Bgle) MSB of

the block IDis set at "1" If ano ol ocK i to the current bl ock.
| f not ofr EReCELAAENEr tiidde tITEPSYHiA 1IN NP s alsha Ifaalg Byowkichhis MSB is
set at "0". One block data includes several pieces of information as shown
i n Fi git5¢s) desitgnabed "wiretthesiar note dilgn atompriessionz d sotaFbiedn response

to the FD size, i.e., 3.5/5/8 inches,
out on the: transfer data. In response: to the:

'compress1on/n6n—compfession,nthis:flag;ié,set'at-“l”/"O". In ;J
addition, LSB (i.e., least. s1gnificant-bit)_ of the transfer
mode informationziS'used-as.a flag:-by which it is designated .
whethér:Orznot;thewyﬁrify{operationwis;cafriednout. In.
responsé-to.whethenror*not}théaverifiroperation:is.carried..
out-oﬁ.théffeceive-sideﬁFthransferjunit;;this-flag.is:set at
"1*/"0". Herein, fhe-verify*openationﬁdesignates an
operation to collate.the;data wr1$ten.in*the«FD_with_the :
received data when the received data is to be wriften-intoc
the FD. -In“additton;.the.frack.numbet=for-the‘transferndata_
is set: as the sequence:nﬁmber; _ |

As shown in Fig. 5(a), the data portion of the I-Frame
of normal data consists of formgt-datafarea;size.-extended

“area #1 size, extended area #2 size, track data size, format
d#ta;area;,extended.area.#l,_extended,areaz#z.(all.of which
correspohd to the.FD,headet“portion.Shown"in'Fig_ 4E).and'
track data area (which corresponds to the FD data portion
shown in Fig. 4F). Herein, the track data-area contains the

data of one-trackwof FD. ..
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this media sizeis set at 0/1/2. Next, in response to the storage density
of FD, i.e., D/ DD (double density track)/ HD (high density track)/ 2M
(high density track corresponding to FD having an un-format storage
capacity of 2 Mega-byte), the nedia type is set at 0/1/2/3. In response to

the storage sigg, shoﬁn }Rnle{él el fouli| £ -iriad graQraagg.eat BenthPhgoe area

i nf ordtd on is set at. h response to the storage format, i.e., IBMISO

f or at¥w seeckalMBlotkss Whebein dadd bldok lconpirte of bheckt Dpagert ype,
i.e-,, FMMM the density information is set at 0/1, wherein FM denotes the

si ngl e st defdaidgntheyblock Vlaek otize tioar dawﬂmna$ﬂngaghedsmzet9f The:
sector Ien th infornmation represents the nunber of bytes included in one
sector. | ®lpekpoand bboﬁhednﬁﬂberlnﬁe&gh(hioqk-eM5319§7ZQG/QlQPEOZQ b§tes,

this sector | ength_ is _set at 0/1/2/3. The th |nforna Lon represents
the physi S8F PEngAR LF ERECHRT JELSFla i addbll toyde pamsa bBLAEEn T wo

Gap. E;Sm“f?hn?ﬁéhﬁsﬁﬁggsﬁﬁﬁﬁ oAt e e %itﬁg?‘h‘i HekRB%n, the head
skip Va'“%lgﬁkiekhiE ﬁgﬁ)#% %@ do..extended area is formed next to the
ea i p val ue

area of h l'ete data address map is used to

desi gnate whet bae BLoBR! d&ﬁshwél&uéstsé&ﬁlxtpnefc@srb& Ia¢bPmatEsn Ag used.
The phy5|cal front/back definition information represents which physical

side, i.eshownodh Fige 5(chackHereltn pf"ndida81iZefe desipgaatesr the size
physically positioned. The cylinder number represents the number of tracks
to be exi ofedD. In response to the FD size, 1.e., 3.5/5/8 inches,

. this media size is set at 0/1/2. Next, in response to the

h storage density of FD, i.e., D / DD (double density track)/
HD (high density track)/ 2M (high density track corresponding
to FD having an un-format storage capacity of 2 Mega-byte),
the media type-is set at 0/1/2/3. In response to the storage
side, i.e., one-sided/double-sided storage, the storage area
information is éet*at 0/1. .In response to the storage
format, i.e., IBM/ISO formats, the format type is set at 0/1.
In response to the storage type, i.e., FM/MFM, the density
information is set at 0/1, wherein FM denotes the single
storage density and MFM denotes the double storage. density.
The sector length information represents the number of bytes
included in one sector. In response to the number of bytes,
i.e., 128/256/512/1024 bytes, this sector length is set at
0/1/2/3. The gap length information represents the physical
length of the un-used area, 1.e.;'gap; formed between two
sectors, while the head skip value 1Is used to designate the
length of the gap by whiqh the head 1s skipped. If such gap'.
length is un-known, the head skip value is set at (FF)H. The

15



fromthe outernost track of the FD. The | ogical front/back definition

i nformation represents which logical side the current track is logically
positioned.. More specifically, according to the needs, the user defines
the front/back sides of the FD arbitrarily. Therefore, the above-nentioned
| ogi cal exterdedparennts fomdd arextbaok thedareahiofhhand skfipnedlhg.t he -
user. Such definition information is transferred to the receive-side FD .

transf efngm; ¢ th %dﬂ9¥ﬁﬁet¢ﬁ$4eﬁﬂﬂ“ﬂ§$sﬂ@@ dsnusedeto desiemat® by use q#éthe
sane | o front/b ion whichis set at. the transmt-side. :
Next , E@éf?# €. Q£]é4§ﬁf O P XN ERYrthe SERTOEE QRRADEF one

bl ock aﬁg he extended area are fornmed. In the receive-side FD transfer
unit, t “Franme of normal data corresponding to first. track of- the

transmt- ei dglg[%,l erfg&y%&i@%@% yéeﬁhqg?bﬁeﬁﬁyghﬁat&gnun_der control of

the LAP-B contr 15 (see 7(a)). - -\Wen

accumul péprgsémts Iwilcpifis IR déqt 3. e, ifroh¢dgsdePaseHacR. EES M5B -of
transfer node i nformati on whether ‘or not the transfer data is in tﬁe .

conpr eseBdtiierfds . the lcurrnént track lishehysSkcallyr posielonede i Thermation is
set corresponding to the conpressed format, so that the output of 16
receivec¥4£ pder mHIRber papnesents the nambeexpfntrankpot0|be eRhsteddon the.

LSB of transfer node infornation, it I%PL ed whether or not the verify
oper at i BFPP sthe RRYemos . VHQQKSQ udbed %Dﬁe19519¢& tpenti{baeki s

e 5. st A ST AR TGN meprg senting 1¥ne9psicé°2;si$afs£3{ he o
current track:is logically positioned._.Mbre specifieally.' . Q_J
according to the needs, the. user defines the front/back sides
of the FD arbitrarily. Thefefore._the.gboye-mentioned
logicaluside'represents_theffront/back.sides-which are:
defined bj'fhe;user.:.Such definition:information'1s
transferred. to the.reee1Ve-side3FDZtransfer unit.:so_that the
recelive-side canhaccessﬂto.the FD by'useéofuthe:same:logical
front/back definition which is-set;at.the-transmit—side.

Next, EOD (i.e., end-of-data) flag representing the end of -

data of one.block and. the extended area are formed.. _
In the:peceive-sidefFD transfer unit."the~I-Erame of . e

normal data corresponding to~f1fstftrack of-the,transmit-side

FD is_accumulated.in the receive buffer 16 under: control of

the LAP-B 'controlzler 15 (see ."RECEIVE. @®" shown in Fig. .

T(a)). Whenaaccumuiating.the.I-Frame:of'normalzdata, it is

Judged;basedjon the MSB of transfer.modexinformation whether

or not theﬂtrahsfer data is in the compressed format. In.

this case, the-MSB.of transfer mode information is set

corresponding;to-the comptessed format, so that the output of e
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data to be written into the FD with the data which has been witten into
the FD by every track. Meanwhile, the data length in the I-Frane of nornal
data is set in a.data counter (not shown). Therefore, count value of the
data counter is decremented every tine one data is inputted into the

recei Ve,jf;h?%ﬁéﬁ}fe Yursdhen sl H%fsgﬁsgmeaataetaéqw@é &piils fon aoreciod. i

j udged t the recelive bu r 16 receives all of the data in the |-Frane

of ror faaglad ot WHL IBB GNgraastee mbdet ihfermatiden tthe sbjudgetknt i oned
data receiving operation is carried out well, RR command (i.e., receive
ready cowvtethbr icr tnotnsher veetify oherathonnis- seqalred ra{‘fsfieﬁ Iit. In
contrast, when the data receiving operation is not _carried out, well,

re- t r ansimdgedthat thenverd fxcoperatignsisr Feaquired nan (eFrRGHYLA ge FD

transfer unit by every HDLC- Frane, .50 that HDLC- F, | :

re- L r ans‘?ﬁ"l!;w ‘?;‘Fufshgﬁ?éﬂ&ﬁ 998H€3§°Psiﬁaﬁﬁg§g1?%t? réﬂeg?%ﬂréo%er ation of
eac - Fr ang t - 9 C tgl L&/ h

| - Frame uﬂbr%lé/vu%ﬁr&g,dﬁe%gttghg‘x%gﬁg‘\gﬁnﬁggﬁ)ﬁ §7él%ier orérlnlsﬂge Eja'?a

expansi ogapf $5% NN G At Rrel B wiEATRAESAREn 1Mt N ks e Of 1 he

!-Frane of “norma ata stored in the recelve buffer 16, so that its resul t
is wittgpitfé® o I WY Rvery” ti8ckseeMédnwhil&XPERG| ddtd RANSFER

[err]" in Fig. 7(b)). In the FD header portion of the I-Frane of nornal
data, filehgthtinithd B-FrammiofiamormalcdatacésFsgt th &sdatareounten
control register (not shown) as control information to be used when the FDC
3 (not shown). Therefore, count value of the data counter is

kJ’ decremented evéry time one data is 1nputted into the receive
buffer 16. When this count value becomes equal to zero, it
is judged that the receive buffer 16 receives all of the data
in the I-Frame of normal data corresponding to the first
track.

When the above-mentioned datajrecéiving operation is
carried out well, RR command (i.e., receive ready command) is
transferred to the transmit-side FD transfer unit. 1In
‘contrast, when the data receiving operation is not carried
out well, re-transmit. request command REJ is transferred to
the transmit-side FD traﬁsfer'unit by every HDLC-Frame, so
that each HDLC-Frame is re-transmitted. Thus, security check
is made to the transfer operation of each HDLC-Frame by the
LAP-B protocol. '

When completely feceiving the I-Frame of normal data,
the data expansion portion 17 performs a data expansion on
the FD data portion (i.e., compressed 1st-track-data) of the

I-Frame of normal data stored in the receive buffer 16, so

that its result is written into the temporary buffer 18 (see
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wites the data in the FD. When conpleting "EXPANSI ON TRANSFER [err] ™,
the data stored in the tenporary buffer 18 is witten into the read/wite
buffer #0, which can be used at the current timng, (see "WRLTE [etr]" in
Fig. 7(c)),. so that the processor 5 sends a wite request to the FDC 3.
Then, 1*EXRANSIONISRANSFER @ ein iFtg. tThd)PAD udsertheo iy dleagiert he FDC 3.
Thereafter, the FDC 3 returns a witeconpletion to the processor 5. If,the
t ransniRoBtRN [OF tthendr-Framei of ARsmalndatar fhestodatdrimithera &F
correspgndi n o the first trgck i ompletely. transmfted (se IR
RANSH R, ik e, (Heg Fa:) platd. Bro: shcBnopattsd foftater o
conpl et p ] S C C S "§E&P SSI ON
TRANSFE@%I%rﬁJ‘a{)HEq% \gMOE%(JbO)ﬁ) Hﬁ[???ghgrt %ﬁglm%?gigg‘égéés %ﬁ”’l‘p@g uces sﬁe

| - Fr amegof ¢ or & 19 tHe ¥b . FOWRhA cBRp1 bRIngOF ERPRARSEGNL O the
conpressed 2nd-track-data, so that this I-Frane of nornmal data is witten

into thPRANSFERI(®S), 06h8Udata dbored M.t tfpordigd butffere 18 liss | - Frane

of normal data is inputted. into the LAP-B controller 15, fromwhich it is
transniwtEtitas into HbleCresd/writec buTRANSKOSSWhbchecah ' benused.at(d)). As
simlar to the foregoing case of the first track, the receive-side FD
t r ansf ebhergurrenttiminge (see JVRITE @t nkn Kig.a Tdehesgondhag -t o t he
second track-(see "RECEIVE [err]" in Fig. 7(a)).. Then, the FD data portion
of the YhERIRCOFSORH Sriendis 2 Write, xraRgstsie thedilR 3 TRARBFER [err]”
19348 v e Y P A 5 B Gl B8R ok Mg o2 1 e
- FDC 3. Thereafter, the FDC 3 returns a write completion to - ()
~ the processor §. | | o
- In the transmit-side FD -transfer 'unj.t. whén.' the I-Frame
of normal data. corresponding: to. the;..-fi_rst': track is. completely
transmitted (see "TRANSMISSION @" in Fig. 6(d)) and the data
cbmpression. _proégss-.- is coinbletel—y. per_f_o_r-m_ed'.-.with respect to
the second track (see -"COMPRESSIGN _TRANSFER Q" in Fig:

_ 8(b)), the transmit-side system produces.the-I-Frame. of
normal data of which FD data portion co'rreéponds -to the-
compressed 2nd-track-data, so that th.is; I-Frame: of normal
data is written into' the--.transmission- buffer-'. 14.:-.. Then, as .
described before, this I—Ffan_le'. of normal data is. 1npu1:te.d.
into the LAP-B controller 15, from which it is t:i'-ansmitted as
the HDLC-Frame (see "TRANSMISSION ®" in Fig. 6(d)). As
similar to the foregoing: case' of the first track; the
receive-side. FD _tra:isf-er unit receives the I-Frame of normal
data corresponding to the: second track (see- "RECEIVE @" in
Fig. 7.(a)').' Then, the FD data portion of the. I-F'raine-- of
normal data is expanded (see "EXPANSION TRANSFER@" in Fig.

18



thereafter, since the FD stored data is transferred by every track. As
descri bed heretofore, the data of each track is transferred at once, it is
possible taq inprove the efficiency of perform ng the data conpression in
the transmt-side and data expansion in the receive-side. Even if the

transm f(p$j dearkd t1e r@{%‘,@rédy dath 26t wkPctbRCinBb OtRE redd/wiBie SOME data

is dropped fromthe tra data, It 1's possible to manage the storage
stat®t Sbifher dil o sde COWRITE @K im RNE. reGhi)V.e- Sidd 1@P1y\When conpleting the
operation of reading the data fromthe FD in the transmt-side FD transfer
uni t,, tbhereativeni tsingalctheDFDr akored data fsabsérsferred Ibyrewarsof nor mal
data to the receive-side FD transfer unit, wherein the |I-Franme of nornal

dat a i nEraeks tA® derrrtbadheretofare;t thepdatd opotachntragkisls t he

The recEraasterred ot (s ek de: BosRIGLE: Lo, MIPFRYS i et fetan & o
it o rShpEFLOTy e UL el combP8REROh Ty PHE PERISELESLAS ARy 0T
RO 02) TREE Sbddidn Tf Whlle R0 veSQ1ABL CBOSHRLE. Pl Bradaiit, 00 °0T0e ko

transf eg1@8i ¥pt{8Nsd L€ Fa Y IsubJeote tof tABI"ppsbEEEe 6 tHet tgausm t-side FD
transfer unit, wherein this I-Frame of end request consists of ID, function

code FCd4td)is adrboppel rergwthe trdnsfersdava,i btFlg. pdésibleisto t he endi ng
procedure for the data transfer is conpl eted. Thereafter, the
transni nanage tietstordes shate of the data of each track in the

\~/ receive-side FD.

When completing the operation of reading the data from
the FD in the transmit-side FD transfer unit, this transmit-
side FD transfer unit transfers the I-Frame of normal data.ﬁo
the receive-side FD transfer unit, wherein the I-Frame of
normal data includes the end-of-data EOD as its FD data
portion. Thus, the end-of-data EOD is written into the
receive-side FD as the last data. Then, the receive-side FD
transfer unit transfers the RR response to the transmit-side
FD transfer unit. -

Thereafter, the traﬁémit-side FD transfer unit transmits
an I-Frame of end request to the recgiVeeside FD transfer
tnit, wherein this I-Frame of end request consists of ID,
function code FC=(03)H and end status code as shown in Fig.
4D. Then, the receive-side FD transfer unit transfers an I-
Frame of end response to the transmit-side FD transfer unit,
wherein this I-Frame of end request consists of ID, function
code FC=(04)H and end response code as shown in Fig. 4E.

Thus, the ending procedure for the data transfer is
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sends a di sconnection commmand DISC.P to the receive-side FD transfer unit.

Responsive to DI SC. P, the receive-side FD transfer unit returns a response
UA.F to the transmt-side FD transfer unit, 'so that the data link will be -
term nated. Then, B channel is disconnected. [C] Modifications The

above- nesplerted errtnnéraamter$ €RACer ARSmaPost dé ED casmeter anife data
transfer is made fromthe receive-side FDto the transmt-side FD. In«lhe

case waensiscia Wé:scDMecsctenveommdndsDBscm to thensedeiwe-deldd &D on h@;aa,

| arge- scale nenory to _which a hlg eed access can be nade, it is
possi bltFanstegyuntt. heRﬁﬁEQBﬁﬂvﬂn enPi%G.Ro thermreeive-side D ansf er .

f de bed b Mo ecifical] in the recejve-side
St at | orf A &Xo Hids %sguaagagllvseﬁgéﬁséﬁ%eﬁ A AL
e e
nor CRRBRRN SIS, ARG R RS, 0Reh Lo BELE R ST Clor G ng 1o
t he ne@ﬂﬁult@?dﬁ%ﬁﬁ%ﬁsiﬁddﬂ§ﬁsnﬁ§éﬂe&r0”‘the | ar ge- scal e menory is

expanded, and written into the storage nmedi um such as the FD by each track.
Thi s od@laModifd@atiodece the data transfer period. On the other hand, in
the case where the large-scale storage mediumis bU|It in or externally
coupled to (e abovernentidnedt enhbodimént fistconcermtddrabmit sherade with

relatively short period of tine. Mre specifically, the transnit-side
st at i ofadémherse$hehdataativanstenni ganadertirem sthe amuedssessidd Eat i on
concernln t he designated transnission start tine, transnission destination
and 20 to the transmit-side:FD. In the. case where either the
receive-side station or_transmit-sideﬂstation-has a large- o _'\_j
scale memory to which a high-speed acceés can be made, it is
possible  to modify-the;present,invehfion”to.improve its data.
transfer performance as déScribedibelowyn“;.~
| More-specificaliy._iﬁ theﬁreceive~31de station, the.
compressed data to be transferred from: the transmit-side
station are directly accumulated-in the.-large-scale memory
which is built in or externally coupled,to-the'receiye-side.
station. Then,:acéording-tonthe.neéds.:the-compressed data
‘read from the large-scale memory is expahded; and written .
into the storﬁge-hedium.éuchias the FD by each track. This | \_)
operation can reduce the data transfer period.
On the other hand, in the case where the large-scale
storage medium - is- built in orweXternallygcoupled-to the.
transmit-side station, the data:trahéfervcannbe made with
relatively short period of time. More specifically, the
transmit-side station compresses the transmission data and.

also compresses information-concerning;the~designated'

transmission start time, transmission:destindtion_and-
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transm ssion data, which are stored in the |arge-scal e storage nedium so
that the data transfer is nade at the designated transm ssion start tine.
Accordi ng.to such transm ssion nmethod, it is possible to automatically
performthe data transfer during the desirable night time except the
dayti me hefishiSsibhCabfal Which A Sidied AR ditakge-seaiee
aut onatd cal 'y made during the night tine, the present invention can offer a
f r eddw giodageeiel fuhesdSeliath e 'RERE Trand fidhe idamader assthe. As

descri bed heretofore, this invention may be practiced or enbodied in stil
"~ ot Qer wayesdghhted depansmhisgidn astdite tdnie.i t Awcorsidagt ital subhbr act er
~thereof. Therefore, the preferred enbodi nent, descri bed herein is

i || ustratirapsmhgshon methedctitels tnassiddee tof automatieallynPeEfagn

moani no. 0P ABSe) SPRBSERE FHTURECES RS TARIE, APt Sben ex3gpe the " 1 1°
d { d in ad i j hagpe! i

oot anl | SRy cheE,aaRn: ERE; Flf St o\ oo R Rt rhfiarek BR8C '°
toget her ﬁe@’ aﬁt&?ﬂ%iékégﬂﬁg@{iﬁa@%{ﬁpﬁ{@!:{1%1{19 ﬁ'ﬂxe',sc'??le_( ppesgnat €d Service

Digital t wor Sys ansm ssion contr IS made on a data

transf er 19RANEE bANCAAT bPFEPUa PEF&EESM G Udgred t¥thecaees wighi ons in
accordance wth a predeterm ned LAP-B protocol, said data transfer nethod

conpri si r@spleetstopshef dat@ transfer.transmtting a first |-Frame
(Information Frane), representing a data transfer request, fromsaid first
stati on whi chAsudescoibedsheretafione -tilde invention mayab¢ pragtdcedati on
whjch functions as a receive-side station; B _ :

or embodied in still other ways without departing from the

spirit or essential character thereof. Therefore, the

preferred embodiment described hereinlis illustrative and not

restrictive, the scope of the invention béing indicated by

the appended claims ahd-all variations which come within the

meaning of the claims are intended to be embraced thére1n4
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transmtting a second |-Franme, representing a response to said-data
transfer request, to said first station fromsaid second station which is

now 15 ready to perform a dat [ onse to said. data,
transfer request; sequentially rnmmmml“l"umumpom a first stor age madl um
provi ded LLAFMSE first station in*ed$pohse"tc sai d second |- Frane;

conpr esSTT—t+re=r ead- out data, and then transferring the corrpressed datza.
within a normal data |-Frane having information representing a data: Imgth
and a 20 transm ssion data nunmber with respect to said corrpressed datag’
" to said sdeond Atdatadmansfex m@hpdgwbatﬂlncbrdatmsluﬂd comteaponding &aBi. nor mal

data, ;Eé%ﬁmeﬁﬁé%ﬁgh veSa Srs and sron éeaiiﬁ%?”%pﬁgsa' : C°”p;?§3.e3ed
of adla B 9?-"*8@2'*632’85%&3&%&&?'&419? 18 A ISP ke S

conpl et es D1 Ne%wa' %‘s‘ﬁém o' ﬂi&ifae&éhilﬂlsﬁcicno dﬂtpol' 1sF|?}§H? g%% r?%\%j response

of data transfer to said first station fromsald secon i ch
responds tmansfer eperatiesupetforthedbetweent said. rﬁmfzﬁfd sédond stdtiohs irer m nating

the data |ink corresponding to B channel. 2.° A data transfer nmethod as
defi ned i aceordance withe e&ermméh&lb&mtmasmd data tdarsfersmethaat age
medi umis divigded into plural storage blocks, said 5 first station

per f or ni nGORNPISIRE StgB&/Oki i on and a data conpression on said first

storgge nedi um fh s tya-each [ ebock SQ that said first
statﬁgn transfél\r%s gar hiﬁ%ﬁ?ﬁil {Istqréwg:l Fatpe), TeRRESERtnE 2 A3tk esent i ng
a nunber t h. 10
3. - A dg{ag’éﬂ ra&gﬁerg?r&h%gma? Wﬁé@%@@lfgp%@%éoggﬁ@@?gﬂieal d-firse
station t smedhao suid dedstid statioi tvihith TuAclons'ad HdeBSivE AR Sthtibhy Or mation

tr__ansmitt_ing-. a second I-Frame, representing a response to said _data

-

transfer mq#@t,, to.said _'ﬁ;-stﬂs_t:a,l_tibq. from: s_ai_gi_.second station which is now
15 ready to. perform a-data. transfér-. in response to said-data"transfer request; .
sequentlally readmg out data from a first storage medmm provided
at said first-station in response to said’ second I-Frame, compressing the.'
read-out data, and: then transferring the compressed data within a normal
data I-Frame having information  representing a data- length and a
20 transmission data. number with  respect to said compressed data, to said |
second station; - | - : u

extracting' said compressed data from said. normal data I_;Franie
received by said second station, expanding said compressed data, and
writing the expanded data into a second storage medium provided at said

25  second station; | o _. |

transferring a third I:Frame fo_x; end request of data.transfer to said
second station from said first station which completés the data transfer;

transferring a fourth I-Frame for end résponse of data transfer to said.
first station from said second station which responds to the end request of
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representing a.kind and a storage of said first storage r than
said information representing said conpressed dat aa““ﬂ \ mg“g‘) g

whi | e sai d secqond station controls a read-out oper er *ormad on
said 15 second stor age nmediumin accordance w th sai d control

oS et o s atfl SRR TAE LA Lo REHRE o D gBMeTDs, i a T

compid@ssi on and transfer operation in a paral I el "manner, while said second
station 20 perforns a receiving operation, a data expansi on and a
writing oper2fionA data tiisfer méthodas defindd in clafmdibivhetdinasiisle seirage as
defined in any one of clains 1 to 4 wherein before transmtting sard first
| - Frame repr emmﬂsagdfumdstdmg medivgi & divided inte glurat stowgajblroucgs,tsaéd ation
starts t erformth ad- put operatlon gdata conpressi on and generation
of said nﬁrs Sation perfarming 3 readzaul aperatipn %da%@m%slpﬂm%&d first

a 3{%991”53' HESy ploragg, el B TERL 15 368 oFrpBE MIBFE bR iR o,
external |y CoupbRGrmics said ABHHaISEARICF IR hiVing Infdiifatihl dphabAing cal ©

storage nedi um accunu at es sal conpres s transterre from

said first shajunibierast the storaged]6¢le’ écifipressed datachnd its datl Rhg, whereby
sai d second station expands said corrpressed data and then ou puts i't with

respect to predeterm ned nunber of blocks of 5 sai d second storage
medi um_ 7. A data transfer nmethod as_defjned,in a )yzone of clainms 1 to 6
wher ei 104 | adge- sdadatadransieromethad a8 defingd in claimol oB; wherein saiddigst ed t o

d f h d | I d d
1o Léiériéébhgﬁsﬁﬁp fep i, Aormal (BF 1 E@Zﬁﬁélﬁ%ﬂg”‘é’%@? gffﬁﬁn”‘e‘ 8" e

a transm ssi d first
station star f%r? 5'é k(m% %gaaé %Pféga gas eédaﬁé girégratﬁlgfcl)n at
the said information representing said compressed data and its data length, while

said second station controls a read-out operation to be performed on said

15 second storage medium in accordance with said control information.

4. A data transfer method as defined in any one of claims 1 to 3
wherein said first station performs the read-out operation, data compression
and transfer operation in a pai'allel manner, while said second station
20 performs a receiving operation; a data expansion and a writing operation in

o a parallel manner.

5. A data transfer method as defined in any one of claims 1 to 4
wherein before transmitting said first I-Frame representing said data transfer
25 request, said first station starts to perform the read-out operation, data
compression and generation of said normal data I-Frame with respect to first

data read from said first storage medium.

6. A data transfer method as defined in any one of claims 1 to 5

30 wherein a large-scale storage medium is built in or externally coupled to
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designated transm ssion start ti BII data transfer- nethod as
defined in claim2 wherein said ﬂmllﬂ ||||Jﬂ||l|4|.| a floppy disk so that
each storage bl ock corresponds to*eath 'trdck®fofmed on said floppy.disk. 9.
A data transfer hod substantjally as _herein described with 20

reference $&d éﬁ‘ép staiomso ithatisaid lasgersealaylorage megiwgaccamulates said
_compressed data transferred thereto from said ﬁrst station as it is transferred }::

from said first station, whereby satd second statxon expands sald compressed
| data and then outputs lt with respect to predetermmed number of blocks of

5 said second storage medlum

7. A data transfer method as _deﬁned_' in any one of claims 1 to 6
wherein .a'l_arge-'scal_e storage _mediurn is built in or extemally‘ conpl_e_d to

said first :station.so th_at'said: large—scate"storage ntedium accumulates said

10 compressed data and information representing a designated start time, a
| transmi_ss'ion destination and transmitting data__.in' advance, and said first .
station starts to per_form the data transfer based on said information at the

designated. transmission. start.time. - - o | N

15 8. - A data transfer method as deﬁned in clalm 2 wherem sald storage
medium is a ﬂoppy disk so that each storage block corresponds to each

track formed on saxd ﬂoppy disk. .

9, A data transfer method substantlally as herem descnbed with

20 reference to and as shown i in the accompanymg drawmgs

2%



