1 METHOD AND APPARATUS FOR CONTRCOLLI NG AND COVMUNI CATI NG ELECTRCNIC DEVICES

The present invention relates to a method and apparatus for connunlcatlng
and controlling various types 5 of electronic equi pnent or® devices;"
transparently and uniformy.. The equipment could be, for exanple, copiers,
facsimles and/or printers. The creation of business office devices such_as
a copier, facsimle or printer requires ac91V|t|es assigned 10 to various
groups which nust be i In addi tion, once
t he device goes to cus 25 servi ce

group. Therefore, differeQﬁﬂﬂhﬂiﬂéﬁﬁtuﬁﬁﬁﬁéﬁFﬁﬁﬁgﬁéﬁgﬁi§§$nt° devel op and
mai ntai n the product .

M croprocessors 11 bifpNEsesdat! st oAy i PR hLtiod! ahde

devi ces. For exanple sSpeed copiers u ave nore t an one

M Cr Opr oCes ppRALAtASNERE ¢amindnd catiny dﬂ@'d&iﬂﬁbﬁﬁ.?%@fi@ﬁspﬁﬁbs
consi sting of nmany buttons-and displays, 20 controll by a
m.cropr o s sof . ePéctponiiec eghiibmendp ot Geadices fansEremt By oahage of

sof tware engi neers becone critical. Fathi and Arnstrong (1985) showed the
cost ratio oiniiforhdpwrenTheeegudpmentdwod dbe s famcexanpld, tcopiérsThe
current practice of 25 devel opi ng devices, particularly stand-al one devices
such as copitaesinihes avd/grops #ility of software across

The creation of business office devices such as a

copier, facsimile or printer requires activities assigned
10 to various groups which must be integrated into at a
certain time. In addition, once the device goes to

-customers, it must Se'maintained by a field service group.
Thérefore, different groups of people'work together to
develop and maintain the product. .

15 . The current trend of using microprocessors in
business devices increaséd the capability of the devices.

- For example, high speed copiefs usualiy have more than one
microprocessor performing various tasks, including an
operation panel cgnsisting of many buttons and displays,

20 controlled by a micropfoceésor.

'As the use of miéroprocessors-increases, a shortage
of software enéineers become critiéal. Fathi and Armstrong
(1985) showed the cost ratio of development between
hardware and software as 1 to 5.3. The current practice of

25 developing devices, particularly stand-alone devices such

as copiers, tends to ignore reusability of software across




2 different nodels. For exanple, an operation panel of a-copier is
programed 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: ot her copier nodels. |If this tzend does snot change, the
develoﬁnent of various nodul es by different groups cannot be easily

i nt egrat ed. Mdddiferenthanadels agFof exdnple o amgppm'emn panelyofoalinit
t he nunber of product devel opments and nodification.

According to tifORies pmmﬁﬁ hhar ?@MWM&?@E@%&B@ the

control ling and communicati {han el ectroni c device_such a

facsinile, copiSAEfaLs 9k e"rl'%]e a‘iﬂf&?‘éﬁw’éonﬁrﬁ%ﬁﬁfﬁwﬂ’éﬁl i% g}@sﬂ@y an
. ggieéaébgr”af ?Qﬁ' Lt €5 . 1%k !mﬁﬂtfo#ﬁn' e 4 prona L8 Snnet By Sled By "¢
comnuni caiy NG Wilh 53l 18V RS0 "o DAl RS GO0 EnAECLHERIY ene,

correspon evice C mrunl catl on processor neans comruni

sai d operat | on o S{er te
data representing c fr act erscl’ S?I; cl:]{'%é %@%%%?2% englﬁiée%'aétaﬁégn%?néﬁgnge
over the life g dieVimeagrdtad St Aldrestart & €ivé SsNbi€dge’ 6 ChareRakee
‘over the |ife of the device |nfrequently and dynan1c state data which are

changeabl e acc@rjiredrs tir IHidbwnital 1 bhit ctloé Hiebed of preovdaéet

nonitoring processor neans for nonitoring the state of said device

engi ne, and sysievelopnerts and modification. '

10 According to the present invention, there is
provided apparatus for controlling and communicating with
an electronic device such as a facsimile, copier or
printer, said apparatus comprising a device engine, an
operation panel for controlling the operation of said

15 dcvice engine, said operation_panel including communication
processor means for communicating with said device engine,
sald device engine including corresponding dev1ce
communication processor means for communicatlng with said
operatlon panel, means for storing at least one of static

20 state data representing characteristics of said device_

U ' engine which do not change over the life of said device,

semi;static state data which are changeable over the life
of the device infrequently, and dynamic state data which
are changeable cccording to the mechanical state of the

25 device, monitoring processor méans for monitoring the

state of said device engine, and system control



3 processor neans for controlling the overall systemactivities of said
devi ce engi ne. The device engine may be a facsimle, copier or printer, for
exanpl e, for producing, respectively, 5 facsimle documents, photocopies
of docunments and printed docunents. The static state data may incIudEéﬁre
nodel nunber, serial number, nodel charact®ristics and the like while e

sem-static state data nmay include th version, option configuration '
and the |ik®rofgssor meaﬁgﬂéb#cﬁ?ﬂﬁﬁé&i%ﬁ%b&%ﬁs°¥%ﬁagi §8F§€B and product
devel opment - ' tened. by i ding a nmeans and correspondi ng-
met hod to c@%ﬁ%’iﬁ}&%ﬁg}éfi sscgc:if)\‘{ r%&g%é)i%ﬁéf%ﬂul es of a device across nodels
and products. This - SEY 6L 2 t: ; op} dyl.es using
15 existing deviCegﬂ#gtEer-t g%ﬁagﬁéin -féﬁ'§_?§%§§f¥§§gi229§§9b§k

devel oped. phriiraddi ! ifdy gl #bs Pro@deing] | pespastvepglt diagnostic
and mai ntenance activities with one intelligeni: system rather than having

di fferens syfacaimile dohinstsy; shstscoples of docuhénts aharpreheean aim
of the present inventjon to provide an inproved neans and net hod. of "
al  owi.ng andecuments.deltoe statixyistste cdats asayt inciadeecthé mbdelar get
device(s), to conmunicate with the target device(s%sand-to control the
target devi tapdber,2perial numbie, mredehtchavactevistics andf thehdike
expl ai ned hereinafter with reference to the folromﬁn%'description of

while the semi-static state data may include the ROM

version, option configurétion and the like.

10 ~ The fbfegoing'probléms can be éqlﬁed and product
developmeﬁﬁ’cyéies;ean be shortened by providing a means 'L)
and corresponding method to communicate and control various
modules of a device across models and products. This
allows several groups to start deVeloping modules using

15 existing devices-rathér'than waiting for a target device to
be deveioped.-‘In addition, field serﬁicé orgénization'can
‘support diagnostic and maintenance activities with one
intelligent systeim, rather than having different systenms
for various products. |

- 20 It is therefore an aim of the present invention to o
| provide ‘an improved means and method of.ailowing an
external device or devices to access the state of the
target device(s), to communicate with the target device(s)
and to control the target device(s). = '
25 The present invention will be further expiained

hereinafter with reference to the'following deécription of



4 exenpl ary embodi ments and the acconpany drawings, in which: Fig. 1
depicts a functional system overvi ew under which the present invention can
Je applied. Fig. 2 depicts the hardware aspects of an 5 inplementation of
the préesent invention. Fig. .3:depicts an encoding schene which can be used
for cofimunication with the present invenfiof. Fig. 4 depicts an exanple of

handshake b . ' d | _af
Fig. 5 depi ot e LabPRoGRIRRTE aRdoRB8; pECoRREREnGeafi o, Clforbdinen
accordance with the p en o X I
d hothe Ppegens WBKEBELOR- efih8RioRal BJQPeR*BIRISIeR" wRAE!

enbodi nents of the pres I NV I on. erence

made in detaidy iEhtgﬁepﬁf Eéﬁediﬁggﬂehgﬁngaﬂf EhgpbgﬁgPtlon an exanpl e of

which is illustrate e acconpanyl hg draw ngs e the invention wll
be described in conj upggi op &ébthEetﬁéeﬁSEaﬁQrEWHQBéEEBtof'EﬂW Il be
understood that it is not 20 intended to limt the Invention to that

enbodi mrents Qumplementatfon. oft the presadedihveftion.al ternatives,

nodi fications and equi val ents as nay be .included within the scope of the

i nvention -as defined Bygt ha dppéoﬁsdanlehcedlﬁggscheméluhnchteanabprabedred
enbodi nent of the 25 present invention including a copier engine 10,
operatlon panger 2commnnication withntbei presantoingentionever, the

Fig. 4 depicts an example of a handshake between a

copier engine and operation panel after power-up.

10 Fig. 5 depicts an example of how a diagnostic
U | 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 detéil 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

| contrary, it is intended to cover alternatives, |
modifications and equivalents as may be included within the
scope of the inQention as defined by the appended claims.

Fig. 1 illustrates a preferred embodiment of the
25 present invention including a copier engine 10, operation

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



5 present invention is not limted to copier devices and can be applied to
ot her busi ness equi pnent devices, such as a printer or facsimle, which has
means whi ch are described bel ow. 5 In the following illuStration
the target device in Fig. 1 is a copier engine 10. The target “device-10
includes nmeans to store Static State Data 307, which does not change ol
the life of the device, such as the nodel nunmber, serial nunmber, nodel

characteristhpeséfitl iheehtien i€ hetdaimiewdceol@opidt drsyitadarnd ddr e
Sem -Static State Data 106, which may change over the life of the device

i nfrequent | ypesapbpliedt to BEhercbasinesspieigwipment devdices) samh tde di ke.
In addition, the target device has neans to store 15 Dynamic State Data
105, whi ch cphunipberaorofdcsdmidey, hwhichhhaisc sleansawhich tare @esaxribedich as
the paper status in the tray, oil, toner, nunber of prints, sensitivity of
t he phot orece®l@W. paper path and location, and the like. In order to

. store the_dynanic state of the_devyice, the target 20  device 10, includes

Moni tori ng Process 182 FBenSRiigWinge iddystrat i the farggkdgvyics dnm
tiviti : - dinat ed Y St { - Prqgces 102. At - tinme,
Syst em Cont rELTp Beigaa16oPREF BREINS: g dBe fetoatydevisn B8 T0. but

0205120 ehetudd! BEsRRTE BEERCR MILE BUEAR SO OF ML s
not change over the life of the device, such as the model
number, serial number, model characteristics'and the like.

10 Target device 10 inéludes means-tb.storeisémi-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 has'ﬁeans to stofe
15 Dynamic State Data 105, which chaﬁges according to the
mechanical Stéte_of'the device, such és_the paper status in
the tray, oil, toner, number of prints,'séhsitiVity of tﬁe
'phbtoreceptor, paper path and location, and the like. 1In
order to store the dynamié state of the déQibe, the target
20 device 10 includes Mbnitoring'Prédésé'104.to monitor the \)
state of device 10. 'Ovetali system activities are
coordinated by Systém Control Process 102.
At power-on time,'system Control Process 102 not
only brings up the térget device 10;.but also establishes |
25 the communication with attached devices by first cheékiné

the physical connection and then establishing the



6 comunication by nmeans which will be described bel ow. Copier engine 10 is
idle until a user specifies sone function through Operation Panel 20.
During the idle time, however, System Control Process 102 continuously 5
monitoprs its state through anltorlng Process 104. If abnormal states are
detected System Control Process 102 sends flata to Conmmuni cation Process
101, mhlch codes da %a and send the coded daia to the eration_panel 20
through commGREERRLFahLaNPY; Reans WE%HHUW 13t Pendescribedobelow.sends

acknow edgenent , decoggs dat a agd sepds i Sé fﬁthntroI PrqQcess 202.
System Control Process°B0%rt fiR¥l ﬂﬁti&'ég 4 esP_?é oft EﬁﬁFerEﬁé%ﬁgslo
15 Station | e L%%t”'é%ig@“tt%%téﬁ'??gtSE?é@Eséh%Sééatnt?% AR

get the attenting Ofioldeyel eaaﬂsgbﬁt%ftbeacéest 9?50&%%1&&6&159 30 of

an abnor nal state Input Pro Ss 203 recelves Input froma user and sends

the data tg WSHPEOEL N £8! sPALECERTSlgh MGhEEo&EﬁQ BPocesBOgB4back et he
i nput through Display Process 204, so that the usér .can get feedback of

hi s/ her inputabndhfallagBatesmiréecdgtected,t sgpstendeantpolopiubesst 102
Process 201. The coded data is then sent to Copier Engine through line 12.
Cqomuni cat i onsénds edatd Ottot Cemmupidation2Bracesswioligewhitcht cod@s, ddeaodes
the received data and sends the decoded data to System Contr.ol Process 102.
During the and send the coded data to the Operation panel 20 through
- communication media line 12. Communication Process 201 ]
10 sends acknowledgement, decodes data and sends it to System
U Control Process 202. System Control ?rocess 202 then
notifies the state of Copier Engine 10 through Display
Process 204.
If communication line 13 to Remote Diagnostic
15 Statipn is connected, System Contrél Process 102 can send a
“message to get the attention of Remote Diaénostic Station
30 to notify station 30 of an abnormal state.
| Input Process 203 receives input from a user and
sends the 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.
Communicatibn Process 101 then sends an

.25 acknowvledgement to 201, decodes the received data and sends

the decoded data to System Control Process 102. During the



7 actual

timng requirenents.

other 5

conmuni cat e agkea

har dwar e f e REFRED
10, 20, 30
Processi ng
a bus could

copyingf Sequenci ng Process 103 sequences events according to

Dat b 107 o SoEEPREErEhmAGhIoaclon peansy  Polpint Foelful brdlddel S ©

Static Stat hago y
St S adheceiafangasopabiesicTon oAl pleliss 2 SHAPNY

(CMOS RAM) . akd0pandl628p ragpée&iﬁﬁmyu1c State Data 105 in a changeabl e

menory,

ow power and can be support

whi ch does not require power or which uses |ow power and can be

10

15

20

25

Diagnost;c Process 302 is an intelligent process
which can comhunicate interactively with Copier engine 10
based upon the responsé-it receives and ‘data accumulated in
the Data Base 303. |

Fig. 2 illustrates hardware features utilized to
‘implement the present inventién. All devices 10, 20, 30
have buses 1001, 2001, and 3001, which connect Central
Processing Units 114; 214, and 314 réspectively. Depending

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

113 senses the mechanical states of the target deﬁice which

must be stored as Dynamic Data, such as paper tray, voltage
and paper path.

.Memory 112 holds Static State Date 107 as a
permaneﬁt memory (such as ROM). Memory 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-suppdrted by a battery (CMOS RAM).- Memory 116
stores Dynamic State Data 105 in a changeable memory, which

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

Renote Di agnostic Station 30 is connected with Copier
Engi ne through Iine 13, which can be a tel ephone |line, RS232 |ine, or any
sui tabl e communi cati on neans. Conmuni cation process ‘301 acts ™~
simlarly as process 101 and process 201 of7f engi ne 10 and panel 20, e
respectively. Dia gnostlc Process 302 is an intelligent process which can
c¢¢pnapgwnanesppéngeﬁgpncssolpo sesenagsoevents esponse

it receives and da%g accunglated in the Data Base 303. Fig. 2 illustrates
g1 £9e8 Péngnﬁﬁﬁﬁéﬁﬁmﬁﬁﬁspre?@ﬂpﬁﬁmﬂéﬂgnﬂ$tiqI deV|ces

1001, 2001 01, _whi h t Central
F¥Fei8 30508 connestad wikh, Copdes ns %%&hkw el

S S, e o S



8 supported by a battery. Display and Input Unit 213 controls input keys
and di splays,” such as lights and LCD. Disk unit 313 holds the data base. |f
tthe comunicdtion line 13 is not connected 5 regularly or gets connected
only wihen .di agnostics are needed, the Interface Unit 114 has a neans to
noti fy=Central Processing Unit 111 that line13 is connected, such as an

I'nterrupt caus I cal_Jgreans of physical connection. 10

Fig. 3 illust rsgﬁ’égé/%{%%reb r? %%%’5%1 ment of encodi ng according to the
present invention. Howey, Dt [aTo P - ( be, ysed
I nstead. The encodingwgk éﬁ%fin éqfﬁﬁggé%%§?§?£33?°§€%5|ngiaééé,ﬁﬁgﬁggﬂaand
value (TLV) enerspiiys B duch s Wi¥nts 2F4 LEp0 IB1dRIufi€! 317 Ro148MEhE | S

set to 1. Values can take any bit Conbination. The encoding Is binary to

save the | engidatd Bdke Jdatpf ceneLEomminidat {oWbl Niedl 18t Isthot | B6RAEBLEQAN
field, up to 120 types (4 information x 30 types) can be defined. One

met hod to et arejileErlyor iget® coinedted oonby AWhéntdidgndstiée aeem nat or
of this extension is two bytes of OCOH Using Conposite in the information
field, nore theedad, tHerIntexfacaUnit skid hasfalheans HAMOSEKEYL1 T2 L2
V2 T3 L3 V3 where L1 is the byte length of T2 through V3. L2 is the 9
byte | ength ofceptrahProcessing Uit 1bhgehakflime 13 is connected, such

as an interrupt caused by mechanical means of physical

connection.
10 Fig. 3 illustrates a preferred embodiment of
Y encoding according to the present invention. However,

other encoding such as ASN.1 (1987) can be used instead.
The encoding scheme in Fig. 3 consists of sending Type,
Length and Value (TLV) encoding. Bit 7 of 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 5

20 bits to 1. The terminator of this extension is two bytes
of 00H. Using Composite in the information field, more

than one information can be sent as follows:
O1l0XXXXX L1 T2 L2 V2 T3 L3 V3

‘where L1 is the byte length of T2 through V3. 12 is the



Conposite is not linmted to two. Table 1 bel ow shows codes for Type and

Val ue. These codes are shown as an illustration, and actual 5 _
i npl ement ati on may vary dependi ng upon the appllcatlon TABLE | Type and -
Val ue Information  Type Content 00 1 Acknomﬁedgenequoo

2 I dentify 10 00 3 9 # of Copies 00 >

Start 00 5 Done 00 . 6 Inquiry 00

7 Repoikiytes length gof V2, and L3gis the bytieclengtht efit VReport 00

9 Par anet er Report 01 1 Command Not Under st ood 10

1 Corrp&ﬂ“t&?%ofvﬁ mnmmd to two. Jam 20 |

| dentify Values 1 ratlon Pan

Di agnostic | nquiry EARER ebig‘“?oéﬁ?‘l'?ycﬁde °F/b'H¥PeF?§S XaF'PPust rates
the establ | 'E%E é%des are’ shown as an illustration, and actual '

5 implementation may vary depending upon the application.

| | TABLE I Type and Value

Information Tvpe - Content

oo 1 Acknowledgement
00 2 Identify
i0 00 3 # of Copies
00 4 ‘Start o W,
00 5 ‘Done
00 6 Inquiry
- 00 7 Report |
15 00 8 Address Content Report
00 9 ~ Parameter Report | _ @
- 01 1 Command Not Understood f
10 1  Composite Acknowledgement |
11 1l Jam
. . o/
20 ' e V. e :
| 1 Copier Engine
2 Operatioh Panel
3 Diagnostic;

Inquiry Values



communi cati on between engine 10 and operation panel 20 of 5 Figs. 1 or 2
after power-on. Both engine 10 and operation panel 20 go through power on
reset sequence. At step 1, operation panel 20 finishes the reset and sends
its asSigned value to engine 10. However, engine 10 is still busy with
reset “nd cannot receive the data through td 10 interface unit 101. At
step 2, engine 10 is ready and sends the assigned value to panel 20. Step 3
shows the acknow edgenent from panel 20I6¢ he 10.- In a preferred
enbodi nent, the receiving side nust return the 15 acknow edgenment with the
received Type. In Fig. 4, step 4% | ustM9E&d that a First I dentify has

ti med out and anot her attenpt should be made. Step 5 illustrates that the
connection has been established. 20 Step 6 illustrates an exanpl e

of the nunber of copi Cishi h C i step 7
reflects the nunberpo?iggggeéaeﬁgFggqkagﬁ%é?%$&§i¥¥ﬂ§%ﬁﬁLB ratgs_the
start of the gopxhRgcatdbaNbetwaed ehgdnd 100and SDeatiGH | NG G LS

acknow edgenent . Step 10 illTustraté€s the communication of" a paper |am
- and step 1§ iFigsiratey khareer ponerdond aBotnVenddeienio @ind HPeritiitn
jam Fig. 5 illustrates the process of establishing the 5 connection

bet ween Di agnpahel 20agbokhFoughdpowerconttgiset sequence. At step 1,
| | operation panel 20 finishes the reset and sends its
assigned value to engine 10. However,.engine 10 is still
busy with reset and cannot receive the data through the
o/ 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. 1In 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 étep 6 illustrates an example of the number of
copies specified and the acknowledgement in step 7 refiects
the number of copies (here, 3 copies).

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

25 acknowledgement.



10 of Figs. 1 and 2. It is assuned that the engine power is on. Fig. 5
Illustrates the use of Conposite information field on lines 4 and 6. |If
Conposite is not used, comrunication such as lines 10 through 12 is needed. +
10 Step 1 in Fig. 5illustrates the identifying diaghostic;'agg,

step 2 illustrates the acknow edgenent of j§he identification. Step 3 '
illustrates the identification inquiry, and step 4 illustrates a conposi te

acknow edgement. 15step 10 ildwitratdylule comifidd€iondst a paper
identification, and step 6 is the correspondi ng acknow edgenent. Step 7

asks for a ﬂangrandfspapauﬂidﬂiusttatﬁseﬂheldannespomﬂungtep 8
illustrates the conmand i s not understood. 20 Step 9 |IIustrates a
reporting oackuowdedgementsiofhLhat; plapeamdiam refl ect the acknow edgenent,
report and acknow edgenent, .respecti vel %i . 6 shows an exanpl e of

anot her enbodi ment &RAGh& érléékﬁ’ﬁrﬁﬁﬁﬁerﬁ earpmp%ﬁ&faes%whsh%mp‘ahm 1
can 25 control dlfferent t ypes_ ,of engine nDder |deg%h%|ed s En e Model
1, Model 52 SRANREELENS! etw?ﬂ?lﬂkfgnP ﬁqgﬂFion

e G o 8. B, S i e R
Fig. 8 shom§ a8n pe&qblog Qﬂ@%sﬁ&ates the use of Composite informat1on |
field on lines 4 and 6. If COmposlte is not used,
communication'suCh-as.lines:lo'through iz-is'needed.
10 ~ Step 1 in Fig. 5 illusfrates’the identifying o
| diagnostic, and step 2 illustrates the acknowledgement of _.\J
the identification. ' | |

Step 3_illustfates fhe idéntification inquiry, and
step 4 illustrates a composite aéknow1edgement.

15 Step 5 inquires as to the model identificatibn, and
step 6 is the c&rresponding acknowledgement.

‘Step 7 asks for a report @f’parémeters and, as an
illustration, step 8 illustrates the command is not
understood. | | | |

20 '_step_9 illustrates a reporting of address, and QJ
steps 10, 11 and 12 reflect the ackanIedgement, report and
acknowledgement, respectively. '_ N

Fig. 6 shows an example of anbther embodiment of

the present invention in which an operation panel 1 can
25 control different types of engine models identified as
Engine Model 1, Model 2 and Model 3.



controlling different engine nodels, identified as engine nodels 1, 2 and
3. In Fig. 8, operation panel 1 could control nodels 1, 2 or 3 by a
sui t abl e bus ‘i nt ercohnection and suitable multiplexing capability. 10

I n cofi¢] usi on, the present invention provides a nmeans and correspondi ng
met hod=% or controlling, nonitoring and connd®i cating with office equi pnent

Systom 15 (Syst am Conthi9 Pl onee MR b edlhedt S8 4R Braht o in s ol c
store dynam ¢ A E'j{o?ﬁ%%?%"%ﬁ%ﬁ%%?%é TghetbBIE g pineBLTL, 7002 ag

state of the e oddvl €k %ﬁé%ﬁfﬁe MESdE1 & O1 tiffeété‘&ee?&éﬂﬁ\’i ce

fromthe nonitoring nmeans and store e state Into the storage o ynam c
data (Monitoriggad¥ ocess + System Control Process) 25 -> Dynamic State
Dat a) Means to communi cate other devices such as RS232 or nodenitel ephone
( Communi cats on ProcesBinallyy, Netps 8 cshowesitan yopésatiohopahékridevi ces
(Communi cati on Process) Means to exchange conmands and data such as reply
( Communi cat i orcantamekking 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.
10 In conclusion, the present invention provides a
L;} , means and corresponding method for cohtrolling, monitoring
| and communicating with office equipment devices by using
the following: '
Means to control various aétivities 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 geﬁ the state of device from the
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 RS232 or

modem/telephone (Communication Process)



5 Means to I nterpret commands (System Control Process) Means to
take actions based upon the commands (System Control Process) Means to send

results of actions (System Control 10 Process - Communication Prdcess) o
Means to notify the new communication line is established (Comunicatiorn.
Process -> System Control Process: InterfdadSe Unit - Interrupt -> CPU). he

f oregoi ng description of the preferred 15 enbodi ment of the present
i nvention has been Meanstte idenpifyoitselbf to| othentdewiees description.
It is not |ntended to be exhaustlve or tolimt the invention to the

preci se for FCAMBUNGAE Lo PERESS$bAi fi cati ons and variations are possible
in light of the abo teachln 20. The efe red I ment .was chosen ‘and
descri bed in order >é%%H?P?ﬂe %?? §|%§§n$ gﬁespﬁyeﬁflﬁﬁ PA¥d its
practi cal a qgﬁ t nabl e others skilled in the art to.best
utilize the | nven Hon afn v%reﬁ; o%)és/s)gnbodl ments and with various

nndrfrcaglons as an%égﬂge¥5t£hg§%pfg€ @@ﬁﬁéﬁagatﬁgése??géﬁgghgted. It is

i nt ended that the scope of the present I nventi on y by the
cl ai ms appepdeyedun)et o. . 14 CLAI V5

1. Apparatus for controlling. and connunlcatlng mnth an electronlc devi ce
such as a facsim | e Mext8 eto take actions based upon the conmmands
(System Control Process)
Means to send results of aetiohs (System Control

10 Process - Communication Process)

Means. to notify the new‘comﬁﬁnieation line is Q_J
established (COmmunication Process -~ System Control
Process: Interface Unit - Interrupt - CPU)

‘The foregoing description of the preferred

15 embodiment of ﬁhe preseqt invention'has'been presented for |
purposes of illustration and describtion. It is not - |
intended to be exhaustive cr'to“limit'fhe.invention to'the
precise form disclosed, and many modificatiens and
variations are possible in light of the above teaching.

20 The preferred embodiment was chosen and described in order
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 modlflcations as are suited to

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

claims appended hereto.



printer, said apparatus conprising: 5 a devree—eﬂglne a—

operation panel for controlling the operation of sald aid
oper at | on panel including comruni cation processor i & &MH!@ ng
wi t h jsai d devi ce engi ne, said device englneldncludlng

deV|c “communi cation processor means for conmunicating with said operation
panel, means for storing static state datGLAEMEesenting characteristics of

sai d device engi ne which do.-not change over the life of said device, 15
means for storing seni st aftRPAKAFUS %%ﬂ@?%@%%m@f@t’e% life

of the device inf uen nmeans for, stori c state data which are
changeabl e acc¥t % th%é:rr?é'g‘rﬁarﬁ{%vﬁc%t sytan mwemlf’tﬁ‘fr%r
process means QJ t QUisRp il c%gqqrihs%}qﬁa' d devi ce engi ne, ”and

system contr ol pr5%es§or neangm%r contr ‘e overall system
activitieg of said devig éy§3é1 l?g-meApparatus according to claim11 wherein
-sai d operation panel furt I nc | nput processor means

for inputting user spegirf 'dﬁéx@ﬁi@@' d‘d&lthdi:nS:dr&Mﬂr{Be\ﬁlﬁ_e Sputdeion of
di spl ay processor mneans for dlsplaylng t he i.nput 15 from sai'd i nput
processor neansgaid dewies E@rRyd Olsaiid et it Pariel iariliding ng the
communication processor means for communicating with said
device engine, said device engine including corresponding
10 device communication processor means for communicating with
said operation panel,
méans for storing static state data representing
characteristics of said device engine which do hot change
over the life of said deﬁice,
15 means for stoting semi-static state data which are
| changeable over the life of the device infrequently,
| means for storing dynamic state data which are
changeable according to the mechanical state of the device,
monitoring process meéns-for monitoring the state
20  of said device engine, and |
W . , - . system control processor means for cohtrolling the
overall system activities of said device engine.
| 2. Apparatus according to claim 1 wherein said
operation panel further includes:
25 input processor means for inputting user specified
control functions to said device engine, |

display processor meéns for displaying the input



operation of said operation panel. 3. Apparatus accordinmg to craim1 or 2

including a 5 renote diagnostic station for

r ' e t he -
operation of said device engine, said renpte 3mmnmnmﬁ Emm i icl udi ng:
g .

a di agnostic comuni cati on processor for commurw catimg w i
engi ne, and 10 di agnosti c processass neans for providing

sal'd devi-ce. 3

di agnostics to said device engine, including data base nmeans for storing
and accunul atfirem dispighdiput datecesser meahs pnasdi d devi ce engine. 4.
"~ Apparatus according to claim1, 2 or 3 wherein 15 saidoperation panel

i ncl udes neans for erfystien contrel processor seanstfor conthellipg, thength
and val ue of the device engine to be controlled, nonirtored or diagnosed. 5.
Appar at us ac&peFatdan ofh said eperakion Laehg clai ns including neans for
comuni cating the state of said 20 deviggifronlsaid nnnitoring niani and

stBFaye

means for storing the obtBRRAXAENS RCTOX

19 t° GHadpclg9ra?

devi oo ondh nd MRS, AUEGRERELY PR HinR | FoF pehotel? Shfatipniey, he °° ©

precedi ng clarns 11cC

communi cat | 0y, Q353010 2% dF Wy foe BRI AL USe 28§ 0L dhitbe! 41 2BKo0RECO! 1 e

I'hg neans exchangf ng” conman 16

bet ween Saidé@%ﬂf&h‘iﬁgiﬁhiﬁfid oper ati on panel and said

10

15

20

25

a diagngstic communicatidn processor for
.communicéting:with-éaid_device'enginé, and 

diagnostic processor means for pro?iding
'diagnostics to said device engine, including data base
means  for storing and accumulating diagnostic data received
from'said device engine. | |

4. Appgratus according to claim 1, 2 of 3 wherein _
said opérafien panei inc1udeé means for encoding contréi
data represenﬁati?e'of the type, length and value of.the
device engine to be controlled, monitored or diagnosed.

5. Appératus according to any one of the precedihg
claims including.means for communicéting_the state of said
device from said mohitoring me#ns_and means.for storiﬁg.the
obfaine&-state into said dynamic data storage means.

| 6; Apparatus according to any ohe 6f £he preceding _
¢claims whereih said device engine includes means for
identifying itself through said communication processor
means. | |

7. Appargtus according to any one of'the'preceding

claims including means for exchanging commands and data

REafs.

v

o

.



system control processor neans includes neans for 5
- commands. 9. ‘Apparatus according to claim8 including ne
sai d Lﬁ erpreted commands to take action. 1Qg Apparatus accordlng to clalm
9 i ncMdi ng. means fo sending the results ‘of said actions fromsaid system
10 . control petwerADsARRFevives dnl D) EE TR der £ 151 Seriel ldnd said
Apparatus according to claim.10 including neans for indicating when a
comuni cati on lremeoties dstgris tsiwe sttt dmren sai d conmuni cati on processor and
sai d system control processor. 15 12. Apparatus for controlling
and conmmuni cating with &)l eokpma;m\mmdm kapptain Ut whermeinisaidone
or nore different device engines; one or nore operation panels for
control ling t hSY&&Mmigantrs @FQFQﬁﬁqrérmﬁﬂn%ein%@% RRANS M operati on

f enot e di agnostic station. 8. Apparatus according to cI ﬁ E@ﬁ“@

20 panel i ngl udin onnunlc on processor neans for conmunicating with
sai d devi e en¢QF§¥P Qﬂﬁﬁ) 1nc|uding corresponding devi ce
conmuni cat i on processory gg? for connun C ﬂ éﬁi%é# ane
means for storlng stati¥ s A8 2<'5a1m a ngi %a'('ﬁ

2 U 4 At R Y s S it o 5,
10. Apparatus according to claim 9 including means
fo sending the results of said actions from said system
10 control processor means to said communication processor.
11. Apparatus according to claim 10 including
- means for indicating when a communication line is
established between said communicétion processor and said
system control brocessor. |
15 | 12. Apparatus for controlling and communicating
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
.20 panel including communication processor means for
N\ communicéting with said device engines, said device engines
including corresponding device communication processor
means for communicating with said operation panel,
means for storing static state data representing
25 characteristics of said device engines which do not change
over the life of said devices,

means for storing semi-static state data which are



changeabl e over the |ife of the devices |nfrequently, means for storing
dynanmi c state data which are changeabl e accorjmlmuulm”mmmnl cal states
of the devices, 5 nonitoring proce it'oring the
states of- said device engines, and systemgpntrol “prbce¥sot rfeans for KJ
controlling the overall systemactivities % said device engi nes. -

Apparatus ToroReRtioblLg,a00AETHIRLCBE UflelBoyiol! fngid age%h&édev' ces.

sai d apparatus ¢ I ce englines, . one

operation panels for ﬁﬂﬂﬁéOfbknﬂﬁbgﬁngpﬁgﬁﬁhﬁe QEa%@'ﬁaﬂSVHﬁ%dﬁ“ﬂf@?s each

operation panel including communicati rocessor means for comuni cati-ng
15  with saighaifyéaBlrenat86pding doleneCheCR8niea] BEatds G ¥Heespondi ng
devi ce conmuni cation processor neans for comrunicating with said operation
panel , means dévicé®jing static state data representing.characteristics of
sai d devi ce engi nes which do not change 20 over the life of said

devi ces,5such as the modétonmngeprocessar meaner fouro thenitivarimg dhesti cs and
the like, neans for storing senm -static state data which are changeabl e
over the |ifeshateaeoaesaégsdaniceqeagﬁnys.saan as ROM version, option

configuration and the |iKke, - nmeans for storin zépaqic state
data which are changeﬁﬁ?EeHcGSPHFﬁé P5°Fﬁ§sﬁicﬂﬁﬂpﬁaf°§iépgg lking the
devi ces,

~ overall system activities of said device engines.
13. Apparatus for controlling and communicating
10 with electronic devices, said apparatus comprising:
one or more device engines, W
one or more operation panels for controlling the
' operation of'said device engines, each operation panel
including communication prodesso: means for communicating
15 with said device engines, said.deVice engines including
corresponding device communication proceséor means for
communicating wiih*said opefation panel,
" means for storing'static state data representing
characteristics of said device engines which do not change
20 over the life of said devices, such as the model number, |
seriél'number, model characteristics and the like,
yeans-for storing semi-statid.state data which are
changeable over.the life of the devices infiequently, such
as ROM version, option configuration and the like,
25 means for storing dynamic state data which are
changeablé according to the mechanical states of the

devices, -



18 nonitoring processor neans for nonitoring the sta
engi nes, and system control processor neans for cont mllmm mnﬂfumrl
system activities of- said device engines. ¢ Appax¥ atsus * or
contrOl | i ng and.comuni cating with electronlc devi ces constructed and

arranged to operate substantlally as herei nb®fore described with reference

to, and as illustrated i t he acconpanyi ng dr aw ngs. 15 The conbi nation
of at |east one el ect F‘Bﬁ’l OF3Nge Prose gﬁﬁé}% Ith&y and
gcgrﬁglcatlngsngih eI d%@ %eg%%hc%%g%%%%ﬁdlm% to any one of t he preceding

system_cdntrol processor meﬁns 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
U with electronic devices according to ény one of the

preceding claims.




