METHOD AND APPARATUS FOR CONTROLLI NG AND COVMUNI CATI NG ELECTRONI C DEVI CES

The present invention relates to a nethod and apparatus for_comuni cating -
and controlling various types 5 of electronic equi prent or “dévices :-: " -
transparently and uniformy. The equi pnment could be, for exanple, copiers,
facsimles and/or printers. The creation of pusiness office devices such as

a copier, facsimle or printer requires acti¥ities assigned 10 to various

groups whi ch nust be i I n e ' §: E gdgition, once
t he device goes to cus 63 b AP fys L rvice
group. Therefore, differenkxﬂ@ﬂhﬁ&ﬂ$b4¥#$%%FgQQ§%#¥§E$§¢%%O devel op and

mai ntai n the product. 15 S .
m Croprocessors in buph&eppes8nitC InvidHt 1515 oo i H€e s 2880R! MotH¥a tdifa
devi ces. For exanple, high speed copiers usually have nore than one
ni cr opr ocess appavdinisi figr Vosnhuh icatihg iditd UsbRErel18pg’ Vardbu&pes
consisting of many buttons and di splays, 20 controlled by a m croprocessor.
As the usé obfrielegiroricoequipmentsex; dewimes agransparentdiye )i neers
beconme critical. Fathi and Arnstrong-(1985) showed the cost ratio of

devel oprent MadfeamMar dvEhe ey ipoentacoukd bep $08. exampde,r capiers)ice
of 25 devel opi ng devi ces, particularly stand-al one devices such as copiers,

tends to i gnéPESIMIRT |120Y/0F PEADLSTS -acr oss 2

The creation of business office devices such as a

copier, facsimile or prihter requires activities assigned (f
"10 to various gfoups which must be integrated into at a -
certain time.- In addition, once the device goes to
customers, it must be maintained by a field service group.
Therefore, different groups of people work together to
deﬁelop and maintain the product. |
15 The current trend of using microprocessors in
“business devices increased the'capability of.the devices.
For example, high speed copiers usually have more than one
microprocessor performing various tasks, including an
operation panel consisting of many buttons and displays, (f
20 controlled by a microprocessor. | |
As the use of microprocessors increases, a shortage
of software engineers become critical. Fathi and Armstrong
(1985) showed the cost ratio of development between
hardware and software as i to 5.3. The current practice of
25 developing devices, particularly stand-alone devices such

as copiers, tends to ignore reusability of software across

——

_



different nodels. For exanpl e, an operation panel of a copler |s progranned
by an engi neer who devel ops the software of the main controller. The
software is closely tied to a particular nodel and usually cannot be used
by 5 . other copier nodels. If this trend @oes snot change, the
devel'opment of various nodules by different groups cannot be easily
integrated. Mstififarent modadbst agFouf exampler, e amgperatiarns panel yof oa
limt t™We nunber of product devel opnents and nodification. 10

Accordi ng to tRopkercis Progreanped bi¥ecpd enginesrdsdronsievelaps fthe
controlling and conmuni cating with an el ectronic device such as, a

Ccral) on pzﬁsfﬁf”i’?:;?’if‘.‘fg‘a‘gﬁ’;‘aﬁﬁ&""‘fﬁie“mf“’i*%’?W oo e
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over the life qfes@l Viﬁée%?S&dStathe%%&e e stirtagy %fwé

over the life of the deV|ce | hf requent |y, and dynan1c state data are
changeabl e accainivedfstie IERERY €ol 1imdkte thle by of FPdditct
nonitoring processor means for monitoring the state of said device
engi ne, and syievelophents and modification.

w 10 According to the prgsent invention, there is
| provido&"apparatus for controlling and communicating with
an electfonio device such as a facsiﬁile, copier or
printef, said apparatus comprising a device engine, an
operation pahel for controlling the operation of éaid
15 device engine, said operation panel inoluding communication
processor means for communicating with said device_enginé,
said device engine including corresponding device |
communication processor means for communicating with_said
operation panel, means for storing at least one of static
state data representing characteristics of said device
engine which do not change over the life of said device,
semi-static state data_whioh are ohangeable over the life
of the device infrequently, and dynamic state data which
-are chanQeable according to the mechanical state of the
25 ~device, monitoring processor means for monitoring the

state of said device engine, and system control
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processor neans for controlling the overall systemactivities of said .
device engine. The device engine may be a facsimle, capier or printer, for
exanpl e, for producing, respectively, 5 facsimle docunments, photocopies*
of docunments and printed docunents. The static state data nmay include the

- model nunber, serial nunber, nmodel characteristics and the |ike while the

sem -static state data may |nclude the ROM versi on, (g&;on configurati,on
and tkma?#?ﬁ?sﬁﬁf means f°ThG°P5F9&&PH§|§QﬂﬂQ¥ﬁF Y¥Mved and prdduct

devel opment Les cgn gd ened OV|d|ng a nmeans and correspondi ng
met hod t3F%eh ?%a? SF 9 nDduIes of ‘a device across nodels

and products. s I el ul es using
15 existi ng de\%]i é%ﬁ?ﬁe S%ﬁﬁ&ﬁ ;aorﬁ‘?%éﬁ{g&g f#g%r@gbe

devel op Opd | |'d £ é&%@ port di agnostic
and mai enance gg?%v él@ I nt gkﬁn éysten] fgfher than having
di ff & enfasySheEre aaemaﬁteuspab%@wpies%f documentsé aﬁdt;hﬁﬁéeae an aim

of the present invention to provide an inproved neans and met hod of

al | owi ngaseuksEhtEDal THeVEtatit étutecdatn asnestnéhwisithe wédéle t ar get
device(s), to communicate with the target device(s) and to control the

target dewmbers)sefhal number,Thmdprlesﬂxaractemtsmsm and behéuliker
expl ai ned hereinafter with reference to the foll ow ng description of
exenpl aryhiheotheeaeniantatic stasepdataimay ripclude hihe HROM

version, option configuration and the 1like.

10 The foregoing probiemsgban be solved and product
development cycles can be shortened by;providing a means
and corresponding’method to communicote and control various
modules of a device acroSs'models and produots. .This
allows several groups to start developing modules using

15 existing- devices rather ‘than waitlng for a target dev1ce to
be developed. In'aodition, field service organization can
support diagnostic and maintenance activities with one
intelligent systen{'ratner'than having different systems
for various products. |

20 It is therefore an aim of the present invention to
provide.an improved means and method of'allowing an
external device or QeviCes to access the state of the
target device(s), to eommunicate with'the-target device(s)
and to control the target device(s). .

25 The present invention will be further explained

hereinafter with reference to the following description of
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Fi'g. 1 depicts a functional system overview under which the present

i ivention can be applied. 'Fig. 2 depicts the hardware aspects of an 5

i npl ementation of the present invention. Fig. 3 depicts an encodi ng schene
whi ch can be used for comunication with the present invention. Fig. 4
depi cts an exanpl e of a handshake between a fopi er engi ne and operation
panel after power -

Gragnose ¢ o Ay By mmmaiarvn e ocB8! e EuPArF SR gt tnsen.
I nvent 1 on. . b- [ .
mvention. 150 0 PRy o ARRERRE 2 ChORGLERRAT PRRLERL vl g Wiler
preferred enbwir&nttgga\g]{%ssé%ﬁ%%igﬂ ggﬂnggeag},ﬂ\rt/ghqh Is illustrated

i n the acconpanyi ng e I nventlon be described in

conj unction with the Rsgfers afbeibes #RE! nakaviick! aBpedtdeicy gl that it is

not 20 intended to |imt”the invention to that enbodiment. On the contrary,
it is 'nteBdeg.mEﬂéi@tﬁfa@iér?r@ﬁttﬂéspré’QthiEﬁ{réﬁﬂioﬁnd equi val ents as nay

be included within the scope of the I nvention as defined by the appended

claims. Fig. 1 illustrrieges 3 gepietscancehodiingt schemeec wiigh ezamtbe used

i nvention including a copier engine 10, operation panel 20, and renote

di agnosti c st Foreatmunication wvith the present inventiem. s not - linited

to copi er devices -and can

: Fig. 4 depicts an example of a handshake between a
copier engine and operation panel after power-up.

K/ 10 'Fig. 5 depicts an example of how a diagnostic
station can be connected in accordance with the present
invention.

Figs. 6-8 show examples of other embodiments of the
present invention.

15 : Reference'will now be made in detail to the -
preferred embodiment of the invention, an example of which
is illustrated in the accompanying drawings. While the
invention will be described in conjunction with the -
preferred embodiment, it will be understood that it is not

20 intended to limit the invention to that embodiment. On the
contrarj, it is intended to cover alternétives,
modifications and equivalents as may be included within the
scope of the invention as defined by the appended clains.

Fig. 1 illustrates. a preferred embodiment of the

25 present invention including a copier engine 10, operation

panel 20, and remotg diagnostic station 30. However, the



be applied to other business equi pnent devices, such as a printer or
facsimle, which has neans which are described below. & In the
following illustration, the target device in Fig. 1 is a copier engine 10.
The target device 10 includes neans to store Static State Data 107, which

* does not change over the life of the degvice, such as the nodel nunber,
serial nunber, nodel characteristics and the |like. 10 Target device 1

i ncl udepraset t invéent Loficlis- hbgt Limdtteke toalcopiky dévidesvyndheage “Over
the life of the device infrequently, such as the ROMversion, option

confi guikst iapplded tbeother. busiaddst ieguiprentt alejpdcesyisewchaasn@ans to
store 15 nam c State -Data 105, which changes .according to the nechani cal
stat e ofpuintervoxrecfacainile,t wbighpheassmeans iwhich areydescribedner,
nunber of prints, sensitivity of the photoreceptor, paper path and

| ocati o®eXRM- the |ike. In order to store the dynanic state of the device,

the target 20 device 1Q (ncl ydes nitoring Procgess 104 to_nopitog the
stat @ of device {B.t@egghi"? ?Heﬂ'ﬁb‘tsit\ﬁaﬁ’g?'ar %oﬁﬁ?ﬂ%t%ﬁvg esyBtem

Cont r ol 102. At - t i,ne, t I 102 not I

br innzz;g éf)'ﬁg f’%ﬁg@t °8B§fg%\é\gr?gfip‘§ublagl S Zesga%ﬁ?és%;@e\ﬁg&%ﬁgaiommningat iogny
ith att ' by af i iz NS L i dth
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Copi er g{ik "éhdflgeSolrdrethal hli fe B'Z‘fer}:h%o‘aé\fi!é&, such as the model

number, serial number, model characteristics and the like.

10 Target device 10 includes means to store Semi-Static State
Data 106, which may change over the life of the device
infrequently, such as the ROM version, option
configuration, and the like.

In addition, the target device nas ﬁeans to store

15 Dynamic State Data 105, which changes according to the
mechanical state of the device, such as the paper status-ih
the tray, oil, toner, number of prints, sensitivity of the
photoreceptor, paper path and location, and the like. 1In
order to store the dynamic state of the deVice, the target ';J

20 device 10 includes Monitéring Process 104 to monitor the )
state of device 10. Overall system activities are

. coordinated by System Control Process 102.
At power-on time, System Control Process 102 not
only brings up the target device 10, but also establishes

25 the communication with attached devices by first checking

the physical connection and then establishing the



some function through Operation Panel 20. During the idle tine, however,
System Control Process 102 continuously 5 nonitors its state through
Monitoring Process 104. If abnormal states are detected, System Control
Process 102 sends data to Communication Process 101, which codes data and
send 't he coded data to the operation panel 26 through communication nmedi a

[ 12. Co i_catli P s 201 10 . sepnds,acknow.edgenent, decodes data

alngeser*d‘s i{"ﬂT{é?ﬂgpgca lljg‘?nﬁtd{)‘?of(f:ﬁg? ReARESWhaIGh will: b et 62,%15%"20 ~2-0f2 t hen
tifi th tate of ' i D hr oygh Di ay Process 4. |

an%uhﬁiatignslﬁng L3é%#%é%mé%gﬁfggﬁgsifc;gge gpig?o% r§ﬁﬁﬂﬁﬂﬁﬁ¥§§eﬁwStem
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Process 202, which then 20 ~ echoes back the 1nput through ess

204, so thst wonitwals Gds w&aﬁee@hbﬁsﬁgﬁfMbhiébeingfnp%ce’é'&e &fbai.a, ffom t he
user is then coded in Communi cati on Process 201. he coded data is then

sent to Copi embbogmead tstateh drecddlecteodusystenoCofiteeas Pritedsiarpsends
an 25 acknow edgenent to 201, decodes the received data and sends the
decoded dat a s€nggsdataCha redmunicatidn2Précessglols whichaciodds @yta ng,

Sequenci ng Process 103 sequences events according to timng requirenents.
Renot e Ejagnogppcsend the coded data to the Operation panel 20 through

communication media line 12. Communication Process 201 )
'k; 10 sends acknowledgement, decodes data and sends it to System
Control Process 202. System Control ?rocess 202 then -
notifies the state of Copier Engine 10 through Dispiay
Process 204.
If communication line 13 to Remote Diagnostic
15 station is connected, System Control Process 102 can send a
message to get the attention of Remote Diagnostic Station
30 to notify station 30 of an abnormal state.
. Input Process 203 receives input from a user -and
sends fhe data to System Control Process 202, which then
20 echoes back the input through Display Process 204, so that
the user can get feedback of his/her input. The data from
the user is then coded in Communication Process 201.  The
coded data is then sent to Copier Engine through line 12.
Communication Process 101 then sends an
25 acknowledgement to 201, decodes the received data and sends

the decoded data to System Control Process 102. During the
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Station 30 is connected with Copier Engine through I'ine 13, which can be.a
t el ephone line, RS232 line, or any other 5 suitable connunication neans.
Communi cation process 301 acts simlarly as process 101 and process 201 of-*
engi ne 10 and panel 20, respectively. D agnostic Process 302 is an -
“intelligent process which can communicate interactively with Copier engine
10 10 based upon the response it receives and data accunul ated in the, Data
Base 303acEugl Zopyling,r SesmereihvgrRrécassr 203 usehiuendeso eventenent Yhe
present invention. All devices 10, 20, 30 have buses 1001, 2001, and 3001,
whi ch confeerding te timimg gewiirepentss 1Remope,DiagRostiq espectivel y.
Dependinggupon the nodel, a bus_could have nore ynits. Sensor, unit 113

senses tAtadORaR0ds qonnactad (with FopieHeFrgdngntarongt Hdedted as
Verory 19815l RSt o Ualanicd ot ihe. Es258 RRR B AR Pt o5 RO
dovs. Hot SRAFREAE sianietiliicn Welien CptifinRaf BB BN eRAE B o Cor. e
105 in ouehi, SRR s BTt Rt R e R AEes ow
power angng@paifel 205 ?ggggé@fbgyy_a battery. Display and Input Unit 213

controls input keys an
Diagnostic Process 302 is an intelligent process

which can communicate interactively with Copier engine 10 _
10 based upon the response it receives and data'ﬁccumulated in —

the Data Base 303.

Fig. 2 illustrates hardware features utilized to

implement the present invention. All devices 10, 20, 30

have buses 1001, 2001, and 3001, which connect Central
15 Processing Units:114, 214, and 314 respectively. Depending

upon the model, a bus could have more units. Sensor unit

113 senses the mechanical states of'tﬁe'target device which

must be stored as Dynamic Data, such as paper tray, voltage

and paper path. - ;J
20 Memory 112 holds Static State Date 107 as a

permanent memory (such as ROM). Mémory 115 stores Semi~

Static State Data 106 in changeable memory which does not

require power, such as EEPROM, or which uses low power and

can be supported by a battery (CMOS RAM). Memory 116
25 stores Dynamic State Data.los in a changeable memory, which

does not require power or which uses low power and can be



di.spl ays, such as lights and LCD. Disk unit 313 holds the data base. |f
the communication line 13 is not connected 5 regularly or gets connected
only when diagnostics are needed, the Interface Unit 114 has a neans to
notify .Central Processing Unit 111 that line gl3 is connected, such as an

i nterrupt caused by nechanical neans of physical connection. 10

Fig. 3./llustrausSoprt88ChHe REHa i ment of encoding according to the
presenﬁ*inventigﬁ§'FbWBv%?,EO§ﬁ§?EgﬁLodrng such as ASN. 1 (1987) can be used
i nstead. The encodi ng pgspray Bndl ; st fo SNk t nd
Val ue (TLV) encoding. Bi t?7 gf Typenlpgtggjtiﬁt% %ljiSCV\hi I ei]%i %’Xeﬁgf kﬁg%g?ﬂal S
set to 1. Val utksphaysaksuehyabi lightis @did QTD.ThEsEQshie 353 0hosa¥ the
save the length of the data conmunication. Conbined with the information
field, up to 1dutaybase(4 Ifif thencommunizatigredimeandeisahdotedonfdeted
met hod to extend the type is to set all low5 20 bits to 1. The term nator
of this extenskegularilyoosygetsoronoected onlg when tdiagnosticsafarent i on
field, more than gne information can be sent as follows: OLOXXXXX L1 T2 L2
V2 T3 L3 v3 wheeded,  Sheningerface,initofd 1t hasmmgans. te motifye 9

byte I ength of V2 d.L3 is the byte |l ength of V3. Conposite is not
rited to twEeHERD REBEPERIBHRELEddd R trisien KB b RONTRREEd ¢ oBRgh

are Sho“ﬁ as*ﬁk'é&”fﬁéé%kSBt %ggsggtg§lmechanical means of physical

connection.

Y 10 Fig. 3 illustrates a preferred embodiment of
encoding according to the present invention. However, -
other encoding such as ASN.1 (1987) can be used instead.
The encoding scheme in Fié. 3 consists of sending Type,
Length and Value (TLV) encoding. Bit 7 6f Type is set to 0

15 while bit 7 of Length is set to 1. . Values can take any bit
combination.  The encoding is binary to save the length of
the data communication. Combined with the information
field, up to 120 types (4 information x 30 types) can be

.defined. One method to extend the type is to set all low §

20 bits to 1. The terminator of this extension is two bytes

of O0OH. Using Composite in the information field, more

than one information can be sent as follows:
010XXXXX Ll T2 L2 V2 T3 L3 V3

where L1 is the byte length of T2 through V3. L2 is the
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5 npl ementati on may vary dependi ng upon the application. TABLE | Type and

Val ue Information Type Content 00 1 ,’Acknow edgenent 00
2 ldentify 10 00 3 #of Copi es 00 4 =
Start 00 5 Done 00 6 I nqui ry 00 -7
" Report 15 00 8 Aﬂdress Content Report 00 '
9 Paraneter Report 01 Command_Not Under st ood 10;
1 qg;m%dﬁaeme%? ia the byte lepgth of;Th-50 ~

BdSSELLtyc?%{a‘f?%ﬁmey ek LEn4ged €5 Evpgenyity 2 Nodel 3Fig 4
oper ati on panel S0 o Argtov (shfe8 HBRER" 683 RTEE" SRS AR e 10 and
oper at i 0gpRRNe loqufb htd éﬁ%%’&’%m%ﬁﬁé%&ai%ﬂe”%ﬁd AettladP 1

5 implementation may’ vary depending upon the application.

TABLE I Type and Value
Information Type Content

00 Co 1 Acknowledgement
oo 2 Identify _
10 00 '3 # of Copies - g -/ .
00 4 Start
00 5 Done
00 -6 Inquiry
200 7 - Report
15 00 8 Address Content Report-
00 -9 Parameter Report
- 01 1 Command Not Understood
10 1 Composite Acknowledgement
11 1 Jam ;j
20 | | Identify Values
1 Copier Engine
2 Operation Panel
3 Diagnostic



operation panel 20 finishes the reset and sends its assigned value to

engi ne 10. However, engine 10 is still busy with reset and cannot receive
t he data through the 10 interface unrt 101 At step 2, engine 10 is ready
and sends the assigned value to panel p 3 shows the acknow edgenent
from panel 20 to engine 10.,1n a preferred odi ment, the receiving side

must return the 15 acknomﬁedgenegt mnth P Q@prved Type. In Fig. 4, step
4 illustrates that a First | dentify has & ut and anot her attenpt
shoul d be nade. Step 5 illustratgs thatypggjconnection has been .
establ i shed. 20 Step 6 fllustrates an exanple of the nunber of

copi es specified and the acknow edgenent in step 7 reflects the nunber of
copies (here, 3 copies). Step 8 illustrates the start of the copying
sequence, and step 9 Figi cat ¥lthberatesethendstablisimeryV afigenent . -

Step 10 illustrates the communication of a paper jam and step 11

i1l ustrates tdommmiespboni bgtweenoehgdpemaot and peirgicjan pamel F20. oF .
illustrates the process of establishing the 5 connection between Diagnostic
Station 36 ar&iqaaprbrogngr attep powergon.l Boflp engine @ amddopevation
engi ne power is on. Fig Il lustrates the use of Conposite information
field on Ii né&a"@]ar%o 69°I'Fh¥BHﬁBsPP¥!er°ﬁoFe§§§d sequence. At step 1,

operation_panel 20 finishes the reset and sends its
assigned value to engine 10. However, engine 10 is still
o busy with reset and cannot receive the data through the
10 interface unit 101.°

At step 2, engine 10 is ready and sends the
assigned value to panel 20. Step 3 shows the
acknowledgement from panel 20 to engine 10. In a preferred
embodiment, the receiving side must return the

15 acknowledgement with the received Type. _

In Fig. 4, step 4 illustrates that a First Identify
has timed out and another attempt should be made.

Step 5 illustrates that the connection has been
established. _

20 Step 6 illustrates an example of the number of
copies specified and the acknowledgement in step 7 reflects
the number of copies (here, 3 copies).

Step 8 illustrates the start of the copying
sequence, and step 9 indicates the corresponding

25 acknowledgement.
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communi cation such as lines 10 through 12 is needed. 10 Step 1 i.n

Fig. S5illustrates the identifying di'agnostic, and step 2 illustrates the

acknow edgenent of the identification. Step 3 illustrates the *

hdentification inquiry, and step 4 illustrates a conposite acknow edgenent .
- 15 Step 5 inquires as to the ddel identification, and step 6'is

t he correspondi ng acknow edgenent. Step 7 asks for a report of paraneters
and, as an illus$tepi 30, iiluptrates the aammutecatiommefia papeynder 3t ood.
20 . Step 9 illustrates a reporting of address, and steps 10, 11 and
12 ref| ekamg rﬁngcﬂaew 2Ygd kinstrates tthe, FarnerRandinGent , respectivel y.

I g. h | f h nbodi f th ' ' '
which afOHRPRl $ACRENE 02 EBRYI et AAM i f f or ent types of engine model s
id ified Engi 1 | . Model 3 1 Q. 7
'enﬁc”{d! ront of t HEMPnvEntIOHEER AR S SR o%ferai?%ﬁlg%ﬁm e ae”
P15 o do BB oMTS SO o BB b e 1o

111 oo A PegRECE g 3054 o Rl B engiafpiyels 70
Intercon®cédnd4n Fig. 5 illustrates the use of Composite information
field on lines 4 and 6. If Composite is not used,
communication such as lines 10 through 12 is needed. _
10 Step 1 in Fig. 5 illustrates the identifying N
diagnostic, and step 2 illustrates the acknpwledgement-of
the identification. |
Step 3 illustrates the identification inquiry, and
‘'step 4 illustrates a composite acknowledgement.
15 Step 5 inquires as to the model identification, and
step 6 is the corresponding'acknowledgémént.
Step 7 asks for a repbrt of_parameters'and, as an
fllustration, step. 8 illustrates'the'éommand”is not
understood. - - | kJ
20 Step 9 illustrates a reporting of address, and
steps 10, 11 and 12 reflect the acknowledgement, report and
acknowledgement, respectively. | |
Fig. 6 shows an example of another embodimerit of
the present ipVEntion in which an operatioﬁ panel 1 can
25 confrol different types of engine models identified as

Engine Model 1, Model 2 and Model 3.



and suitable multiplexing capability. 10 I n conclusion, the
present invention provides a neans and correspondi ng et hod for
controlling, nonitoring and comruni cating with office equi pment devices by
using the follow ng: Means to control varioys, activities of the system 15
(System Control Process) Means to store staﬁé data ' (Static State Data)

Means to store sem -stat] c .daha sSe '-Q{Qg&qﬁe al® PREAANRARS O i5f O €
g'ate a fgk 0 §T e’s

dynam ¢—=data (Dynam c: ans:- to noni tor ate of

the device (MiRSER’ G 200 Undfifol b1 8ushake nday 45 b ap e

nonitoring neans and store t'estatelntot e storage o ynam Cc dat a

(Moni toring Peaneeonit®dl the SHR BN Dhe RhO4EDS) identirPeAaEsC ebigiine Dat a)
Means to conmuni cate ot her devices such as RS232 or nodem t el ephone

(Communi cat i ofgoBeacass) 13 Means to identify itself to other devices
(Communi cati on Process) Means to exchange conmands and data such as reply
(Communi casi on Proces®irally, Fig. \easisows anteperationnpandd ASystem -
Control Process) Means to take actions based upon the comrands
controlling different engine models, identified as engine
- models 1, 2 and 3. In Fig. 8, operation panel 1 could
control models 1, 2 or 3 by a suitable bus interconnection
and suitable multiplexing capability.

W 10 In conclusion, the present invention provides a
means and corresponding method for coﬁtrolling, monitoring
and communicating with office equipment devices by using
the following: |

Means to control various activities of the system

15 (System Control Process) .

Means to store state data (Static State Data) -

Means to store semi-static data (Semi-Dynamic State
Data)

'Means to store dynamic data (Dynamic State Data)
20 , Means to monitor the state of the device
(Monitoring Process)

Means to get the state of device from fhe
monitoring means and store the state into the storage of
dynamic data (Monitoring Process -+ System Control Process)

25 - Dynamic State Data) '

Means to communicate other devices such as RS$232 or

modem/telephone (Communication Process)



. t
(System Control Process) Means to send results of actions (System Control,
10 Process [err] Communication Process) Means to notify the new

comuni cation line is established (Comruni cati on Process [err] System .
Control Process: Interface Unit - Interrupt - CPU). The foregoing -
description of the preferred 15 -enbodi #nt of the present invention has
been presented for purposes of illustration and description. It is not

i ntended to be eMranst tee identdify ritsehe to_EReydeVicRE precise form

di scl osed, and nanx nodi ficatiqons and variations are possible in |[ight of

t he abovéc?EﬁEﬂﬁﬁﬁ.i?@_?ﬁ?ﬁﬁ%ﬁkﬁred embodi nent was chosen and described in

q b Ui h i ol ¢ : : . i cal

obpli catione. t o HrBRa, oo SRS drautiandy Ad rabke shER, 5= ARply | T

t he inveg&éﬁﬂ?ﬁgga%igkp cﬁﬂgﬁﬁinents and with various nodifications as are
us

suited t € particular contenplated. It is intended that the scope

of thg pr esent iﬁggg%ig% q%ﬁggéfg¥iégﬁﬁhﬁagthgygféﬁnépﬂgggﬁded her et o.

14 CLAIMS 1. Apparatus for controlling and conmruni cating with an

el ectronpgodadis§e such as a facsimle, copier or printer, said apparatus
conprising: 5 a device engi ne, an operation panel for

control ling the mpans it tifke actions based upon the commands

(System Control Process)

Means to send results of actions (System Control

10 Process - Communication Process)

Means to notify the new communication line is
established (Communication Process - System Control
Process: Interface Unit - Intérrupt - CPU).

The foregoing description of the preferred

15 embodiment of the present invention has been presented foﬁ
purposes of illustration and description. It is not
intended to be exhaustive or to limit the invention to the
precise form disclosed, and many modifications and
variations are possible in light of the above teaching.

20 The preferred embodiment was chosen and described in ordef
to best.explain the principles of the invention and its
practical applications to thereby enable others skilled in
the art to best utilize the invention and various
embodiments and with various modifications as are’su&ted to

25 the particular use contemplated. It is intended that the
scope of the present invention be defineg only by the

claims appended hereto.
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sald devi ce engine, said dperation panel |nclud|ng comhuni cat i.on processor
means f.or communicating with said device engine, said device engine

i ncludi ng corresponding 10 .- device comuni cation processor neans for
comuni cating with said operation panel, neardd for storing static state
data representing characterlstlcs of said device engi ne whi ch do not change
over thgfllfe of said deV|ce for storing sem-static
state data which are ch nge he devi.ce i nfrequ

means for storing dynam %&i}%tie‘its mﬁ‘?ﬁhééﬁgg%h;ﬁﬂgaﬁpg 388‘5‘9’&5%%’@%? l‘i/he
mechani cal st at @vi@& é ee‘i%‘ét%ni@'ﬁe dice)gst%ﬂcgés g?g§§8§gé$g?%ﬁé’§ﬁ %}% he

state 20 of sa& evi ce engi ne, emcontr

controlling theg&iﬂ‘t@r‘ %tde@%gf%ﬁé eémgprfé‘iﬂgdev' ce engine.

Appar atus according to clarm1 erelrn sald operalion panel further .
I ncl udes: 85 dlagﬁidgcgﬁgiﬁg means for inputting user specified
control functions to said device engi ne, display: processor neans for -

di splaying the input ' ain @peraithonpénel o£68S66ntEo03 ingNthey YpiPatit WL
processor neans for controlling the operation of said operation panel. 3.

Appar at us accor sadd devdlcs renlyire,2 saibd uoperation panele idicdgddsig C
station for renotely di agnosing the operation of said device engine, said
renote di agnost communication processor means for communicating with said
device engine, said device engine including corresponding
10 device communicationlprocessor means for communicating with
said operation'panel,. | | N
- means for storing static state data representing
characteristics of said device engine which do not change
over the life of said dev1ce,
1% ' ~ means for storing semi-static state data which are
'changeable over the life of the dev1ce infrequently,
’ means for storing dynamic state data which are
changeable according to the mechanical state of the device,
monitoring process means for monitoring the state
N/ 20 of said device engine, and |
- system control processor means for controlling the
'overall system activities of said device engine.
2. Apparatus according to claim 1 wherein saiad
operation panel further includes.
25 input processor means for inputting user specified

control functions to said device engine,

display processor means for displaying the input

|
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station including: a diagnostic conmunication procéessor for conmuni cating
M th said device engine, and 10 di agnosti c processor neans for
provi di ng di agnostics to said device engine, including data base neans for’
storing and accunul ati ng di agnostic data received fromsaid device engine.
4. Apparatus according to claim1, 2 c53 wherein 15 said operation pane

i ncl udes nmeans for encoding control data representative of the type, lLength
and val fxo® aaid dinpete PROrREsSes Meansnt ¥ ed, nonitored or diagno?%d. 5.
Appar at us accordi ng to any one of the preceding clains jinc]uding neans for
comuni cat i ng trﬁYék%Ee¢B¥t§8'dP§9¢&§§BEémﬁﬂﬁﬁ:ﬁﬂqiqﬁﬂﬁﬁ?}¥ neB®s and

means for_ stqring the obtained state_intq said dynam c data storage neans.
6. Ap'par%%ﬁaq'a’c@gr%#]r@afé 39?:3%&9& PAREyr ecedi ng clains wherein said

6. AppaFRTR AL, +8he Bt PEAS pr eceding cl ai ms wherein”
Communi cati on pritecuBPABACRE, Recosalag ARG A 4 f e ing a0t (ne

cati on provesSeR Z5 HEaRs” | BAetof the
v o5 el Ao Bae RS Bn 2o Ko T end 0 "ot sai g

remndt e Fsids of 25498 avifRPengine ,asaddiruhdte dfidhdsterein said

i
system control processor neans ‘i ncludes neans for
station including:

a diagnostic comﬁuniqatiqn processor for
communicating with said device engihe, ahd
10 | | diagnostic proceésor:means foﬁ pto#ﬁdingl
diagnostiqs to said device engine, includiﬂg.data basé
means for storihg ahd accumuiatihg diaénostic data received
from said.device éngine. |
4. Apparatus accofding to élaim 1, 2 br 3 wherein
15 said operation panel includes means for encoding control
data repfesentativé of the type, length and valﬁe of the
device engine to be controlled, monitored”pr diagnosed.
5. Appafétus éccording to ahy oné of the preceding
claims including means foi coﬁmunicating the étate of saia -L)
20 éevice from said monitoring means and means.for sﬁoring thé
obtained state into said dynamic daﬁa storage means.
6. Apparétus éccdrding'tc any one of.thé preceding
claims wherein.said dévice engine includes means_for
identifying itself through said dbmmunication piocessor
25 means. | |
7. Appargtﬁs according to.any one of the preceding

claims including means for exchanging commands and data

*x ¢ L M 5 *x



5° interpreting said commands. 9. Apparatus according te claim®8

i ncl udi ng means responsive to said interpreted conmands to take action. 10.
Appar at.us according to claim9 i ncluding means fo sending the results of
said actions fromsaid system 10 control pgocessor neans to said

comuni cation processor. 11. Apparatus according to clai m10 including

means for indi gétwgenhsaia devivei engine,| sadd opetatiilon pthdbtandnsadd d
comruni‘eat i on ‘processor and said systemcontrol processor. 15

12. Apparat us femotendiaghosgiandtatiunn|cat|ng with el ectronic devices,
sai d apparatus conprising: one or nore different device engines; one or
more operation panels f&r chppavatnagacrerdidgaticoelsind ¥harein epaid
devi ce engi nes, each operation 20 panel includi_.ng conmmuni cation
processor meansSYSke® aenkFekt Pﬁ@cﬁFFﬁrsB‘Pénﬁe\h%"el MRANS £ devi ce

englnes |ncludgﬁg corres ondlng devi ce onnunlcatlon processor neans for
communi catd ng HeXRreting, 5@ Gncﬁﬁﬂéf‘ Smeans for storing static state

data represent ng, 25 oChoABEheLt il Shcalily! P IR BLED $800
data WLCh 27 ° resilnglOUIEALEIE! Sheblbrtd Uommlindl s Sond TAs0USHL |
mechani cal states of thgg, apparatus according to claim 9 including means
fo sending the results of said actions from said system
va 10 .control processor means tq_said communication processor. .
| 11. Apparatus aécording to claim 10 including
means for indicating when a communication line is:
~ established between said communication processor and said
system control ﬁrocessor.
15 _ 12. Apparatus for controlling and communicatinq
with electronic devices, said apparatus comprising{
one or more different device engines;
one or more operation panels for controlling the
operation of said different device engines, each operation
panel including communication processor means for
communicating with said device engines, said device engines
including corresponding device communication processor
means for communicating with said oéération panel, .
means for storing static state data representing
25 characte;istics of said device engines which do not change

over the life of said devices,

means for storing semi-static state data which are

R
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devices, 5 nDnltorlng processor nean& foT nDnbtorlng the states
of said device engines, and system contr ol prOCGSSOT means ‘for controlling
the overall systemactivities of said device engines. 13. Appar at us for ‘
controlling and comuni cating 10 59 el ectroni c devices, said apparatus
conprising: one or nore deV|ce engi nes;-“one or nore operation panels for

el uai nC DBRRBRPAE! BYEZ e dse R85 e@%ﬁ%ﬁﬁ@ﬁ?ﬁﬁﬁ%@?"”ﬁ?ﬂ~ga. d
Communi cat| Bﬁspr?,?é%s%?@r?%in S AP e e G R pane

nmeans for t al t t gl cs of said
cﬁ&ﬂgév\ﬁlé g.‘ 35 fi-lf tHithd %&%’Hiéﬁ gbatast 8¢l the

devi ce engl ne I ch ange 20 over e life of sald devices,
such as theviedsl, nunber, serial nunmber, nodel characteristics and the

| i ke, means for storlng sem -static state data whi ch are changeabl e over
the $ife of the devndtdritg gpooddsor mednasfHO\vhounitoeingohieon

configuration and the like, 25 means for storing dynamc state
dat a whi chtateschfngeadd denciae dngines lendechani cal states of the
devi ces, 18 nonitoring processor neans for nonitoring the states of said
devi ce engi nes, af¥ystem control processor means for controlling the
overall system activities of said device engines.
13. Apparatus for controlling and communicating
10 with electronic devices, said apparatus comprising: o/
one or more device engines,
one or more operation panels for controlling the
operation of said device engines, each operation panel
including communication processor means for communicating
15  with said device engines, said devide'enqines including
correspondiné'device communication processor means for
communicating with said operation panel,
means for storing static state data representing
characteristics of said device engines which do not change l;;
20 over the life of said devices, such as the model number,
serial number, model characteristics and the like,
means for storing semi-static state data which are
changeable over the life of the devices infrequently, such
as ROM version, option configuration and the like,
25 means for storing'dynamié state data which are

changeable according to the mechanical states of the

devices,
I —
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syStem control processor reans for controlling the overall system
activities of said device engines. 5 14. Apparatus for

control ling and communicating with el ectronic devices constructed and
ar.ranged to operate substantially as hereinpﬁéore described with reference
to, and as illustrated in, the acconpanyi ng draw ngs. 15. The conbi nation

ot Ehee) AP ESRAAG pEoa Bl HRA or lrtleld gy 0
claims. * C dtatds of "said device engines, and
system control processor_meéns for controlling the
overall system activities of said device engines.

5 14. Apparatus for controlling and communicating
with electronic devices constructed and arranged to operate
substantially as hereinbefore described with reference to,
and as illustrated in, the accompanying drawings.

15. The combination of at least one electronic
\ 10 device, and apparatus for controlling and communicating

with electronic devices according to ény one of the

preceding claims.
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