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DESCRIPTION

This invention relates to automatic configuration of portable computer

systems wherein a base unit can operate.on both a stand-alone basis and
through an expansion (or "docking") unit. Such portable computer units
are presently termed "dockable" to characterize their capability of

being attached to docking units.

Background Of The Inveqtion

As "stand-alone" devices, portable computers usually have limited
facilities for connection to other devices (displays, stores, printers,
communication links, etc.). Expansion {or "docking") units (or "boxes"
or “modules"), to which the portable computers can optionally attach,
provide extended resources for that purpose. A typical docking unit
could include extended power resources and connection facilities -
permitting respective portable units to be attached to many types of

devices not otherwise accessible to such computers.

Contemporary personal computers, including many portable computers, have
built-in serial port, parallel port, and modem (or telephone jack)
connectors, and internal circuitry effectively enabling the user to
selectively assign one of a plurality of com x internal logical signal
paths (x = 1, 2, etc.) to each connector and to associated devices
attached externally to the connector. being referred to as 'com 1" and

“com 2".

A problem presented relative to dockable portable computers is that
devices in the paired portable and docking units may be given
overlapping and/or potentially conflicting communication port
assignments, and in such circumstances it would be unwieldy to require
the user to adjust these assignments each time the portable unit is

~
attached to and detached from the docking unit.
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For example, in IBM PS/2 Personal Computer Systems which have Micro
Channel buses (IBM, PS/2 and Micro Channel are trademarks of the
International Business Machines Corporation), device path assignments
are automatically reesﬁablished at power up by an automatic Program
Option Select Process described in pending US Patent Application by C.
E. Heath et al, Serial Number 07/296,387, filed January 6, 1989). In
this process, known addresses are polled for device identities and
responses are compared to identity values stored in a non-volatile
memory. If the comparison indicates that devices currently installed
(memory, disk drives, optional feature cards, etc.) are the same as
those present when thehsystem was last powered up, device configurations
{including com path assignments if appropriate) are reestablished
automatically by transfer of associated configuration information from
the non-volatile memory. However, if the installation has changed, the
user must install a special diskette and run the system through a

reconfiguring process.

Obviously, it would be unwieldy to require a user of a dockable portable
computer to act in this manner each time that the system is initialized
in a stand-alone mode after being previously docked, or initialized in a

docked mode after being previously used in a stand-alone mode.

According to the present invention there is provided a computer system
comprising a-portable base unit and a docking unit; said base unit being
‘operable either on a stand-alone basis or .connected with said docking

unit; said base unit containing a CPU, a non-volatile memory containing
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said bus extending to and connecting with circuit devices in said

docking unit when said base and docking units are connected; the
computer system further comprising first means in said base unit for
operating automatically each time said base unit is powered up, without
intervention of the system user, to automatically disable said internal
communication controlling devices and to present signals on said bus for
application to specifically addressable devices in said docking unit;
said signals including address information extracted from said
non-volatile memory for establishing programmably originated
communication port assignments for said devices in said docking unit;
second means in said base unit for operating after said first means has
operated to perform a reading operation relative to the specific
addresses associated with said addressable devices in said docking unit;
evaluating means in said base unit for determining from information if
any received by said second means if external devices with said
programmably originated port assignments are currently coupled to said
base unit bus through said bus and said docking unit; and enabling means
in said base unit for operating in response to information provided by
said evaluation means for selectively enabling any internal
communication devices in said base unit which have connection port
assignments not in potential conflict with any external devices which
may be currently coupled to said base unit through said bus and docking

unit.

Description Of The Drawings

Figure 1 is a simplified block diagram showing relevant parts of a

dockable portable computer unit and associated docking unit;
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Fig. &4 shows logical details of a portion of a typical circuit block

shown in Fig. 3.

Detailed Description Of The Invention

Figure 1 schematically illustrates a portable computer unit (also alled
cbase unit) in accordance with the present invention at 1, and an

associated docking unit (also called expansion unit) at 2.

Presently relevant elements of the base unit include a central
processing unit (CPU) 3, a non-volatile random access memory (CMOS RAM)
4, a read-only memory (ROM) 5 containing a configuration setting program
(SCON) indicated generally at 6, R5232 and parallel port connectors 7
and 8 at the rear of its housing, telephonc jack connector 9 on a side
of its housing, integrated circuit device 10 for controlling
communications between the CPU and devices attached to connectors 7-9,
an optional internal modem 11, and a system bus 12 connected to

foregoing elements 3-5, and 10 and modem 11 if one is installed.

Bus 12, which contains address, data and control lines, extends to a
connector 13 on the rear housing which engages a corresponding connector
on docking unit 2 when the base and docking units are coupled, and
connects through the latter connector to corresponding bus lines in the
docking unit. Not-shown elements of the base unit include battery units
and additonal memory and control circuits not relevant to this

invention.
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In a preferred embodiment,‘the functions of circuits 10 are provided by
integrated circuit device 76C30 made by Western Digital Corporation.
Operations of that device are described in "WD7600 Chip Set Programmer's
Guide" bearing copyright date 1990 and published by Western Digital
Corporation at Irvine, California. In general it is deemed sufficient
presently that circuits 10 include three discrete circuit sections for
inteffacing to respective connectors 7-9. The section interfacing to
serial connector 7 (path SER 1 in present notation) is assignable
programmably to one of 8 internal logical paths com x (x=1-8) for serial
port communication. The section interfacing to modem 11 if one is
installed is assignable to another one of the com x paths, and the
section interfacing to connector 8 is assignable to one of several

parallel paths LPT x.

Path assignments of the individual sections of circuit device 10 are
stored transiently in registers included in the device and retained more
permanently in non-volatile memory 4. As examples, based on assumptions
that all connectors 7-9 are active and a modem is installed at 11, the
drawing shows relative to memory 4 that physical serial path SER 1
(abbreviated S1) associated with connector 7 is assigned to logical path
com 2, physical serial path S2 associated with connector 9 is assigned
to logical path com 1, and physical parallel path LPT A is assigned to
logical path LPT1.

When base unit 1 is powered up in a stand-alone mode, these path
assignments are automatically transferred to registers in respective
sections of device 10, by actions of CPU 3 running under control of

configuring program SCON in ROM S.
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Section 20-1 of circuits 20 comprises circults operating in accordance
with architectural standards for Small Computer System Interface (SCSI)
to control communications relative to SCSI compatible devices attachable
to connector 17, the latter structured of course to accommodate such
attachment. Section 20-2 comprises circuits for controlling
communications relative to serial port devices attachable to RS5232
connector 18. Section 20-3 comprises circuits for controlling
communications relative to parallel port devices attachable to

appropriately structured connector 19.

For each of the circuit sections 20-1 through 20-3, address decode
circuits 21 contain an associated decoding section to be discussed with
reference to Figure 4. Each of the tircnit sections 20-x and its
corresponding decoding circuit section comprise an optional package
which may or may not be installed in a given docking unit. A most fully

equipped docking unit will of course contain all three sections.

The circuit sections 20-x and associated portions of decode circuits 21
couple to the docking unit extension of system bus 12. Sections 20-x
also couple to external connectors 17-19 as shown, and operate to convey
signals bidirectionally between the bus and devices or networks
externally attached to respective connéctors. Feature cards such as 23,
if installed, couple to the system bus and to appropriate ones of the
circuit sections 20-x for performing specific Ffunctions relative to

devices attachable to associated oncs of connectors 17-19.



operating automatically, after said attenpted signal transfers by said
first rfeans; for direction 1/O reading operations to said specifically
addr essabl e external conmuni cation devices in said docking unit for
reading informati on from said devices, including information identifying
the |ogical pot¥s°1a%¥igned to respectivé devices in said attenpted signal
transfers; evaluating nmeans in said base unit for identifying, fromthe
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3a - unit 1 under direction of configuration setting program SCON in ROM 5.

With device 10 initially disabled (operation 31), three I/0 Write
operations 32 are performed on bus 12, relative to 3 I/0 addresses
associated with registers contained or containable in the
above-mentioned 3 portions of decode circuits 21. In these operations
associated communication path configuration information taken from
memory & is presented on the data lines of bus 12, and if the base unit
is attached to the docking unit, and respective portions of address
decode circuit 21 are installgd in the latter unit, the information so
presented will be written into registers in respective portions of

decode circuits 21.

With device 10 remaining disabled, three I/0 Read operations 33 are
performed relative to the registers addressed in operations 32. If the
docking unit is attached, information will be returned to CPU 3
corresponding to the configuring information presented on the data bus
in respective operations 32, and is used by the latter to set internal
indications that a physical device is installed relative to the

respective external address.

For each such indication the CPU determines on the basis of other
associated information in memory 4 whether the assigned path is also
scheduled for assignment to a register portion of internal device 10
(operations 34). If such duplicate assignment is detected, the
respective portion of device 10 remains disabled. Thereafter the CPU
enables portions of device 10 for which scheduled assignments do not
conflict and transfers respective configuring information from memory &

into respective registers in device 10.
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consist of discrete data transfer circuit sections 160-x and associated

discrete address decode sections 164-x (x=1-3). Sections 160-x

correspond respectively to sections 20-x in Figure 1, and interface

between respective connectors 17-19 and system bus 12. Sections 164-x

are logically identical to each other. Their logical composition is

indicated in Figure &. Each section 164-x controls passage of signals

from system bus 12 to the respective circuit section 160-x.

As shown in Figure 4, each decode section 164-x contains a register 200,
gates 202 connected between data lines of bus 12 and inputs to register
200, and decoder circuits 204 coupled to outputs of register 200 and

address lines of bus 12 for enabling respective circuit section 160-x to

perform operations defined by control lines on bus 12.

RegisterlZOO has a specific I/0 address relative to base unit 1, to
which gates 202 respond when signals representing that address are
presented on address lines of bus 12 accompanied by control signals on
bus 12 designating an I/0 write operation. When so activated gates 202
pass address control data to rggister 200 which the latter applies to
decoder circuits 204. The address control data corresponds to com x
logical path/port data taken from non-volatile memory 4 (Figure 4), and
conditions decoder circuits 204 to react uniquely to respective bus
address signals designating the respective port. When such signals
appear on bus 12, an enabling signal is generated by circuits 204 to
respective section 160-x enabling the latter to perform a designated

operation.
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settings on the feature c¢ard, the card will be disabled; the user having
the option of either revising the dip switch settings or the assignments

initially placed in memory &.

Of course, if the card is not an old style card its path assignment will
automatically adapt to or follow the conditions set in respective

register 200.
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1. A computer system c¢omprising a portable base unit and a docking

CLAIMS

unit; said base unit being operable either on a stand-alone basis or
connected with said docking unit; said base unit containing a CPU, a
non-volatile memory containing key initial configuration data of said
system, a memory containing a boot program for initializing the system
when it is powered up, connectors for attaching external devices
directly to said base unit, specifically addressable internal control
devices for controlling communications between said CPU and said
connectors, and a system bus; said bus extending to and comnecting with
circuit devices in said docking unit when said base and docking units
are connected; the computer system further comprising:

first means in said base unit for operating automatically each time
said base unit is powered up, without intervention of the system user,
to automatically disable said internal communication controlling devices
and to present signals on said bus for application to specifically
addressable devices in said docking unit; said signals including address
information extracted from said non-volatile memory for establishing
programmably originated communication port assignments for said devices
in said docking unit;

second means in said base unit for operating after said fifst means
has operated to perform a reading operation relative to the specific
addresses associated with said addressable devices in said docking unit;

evaluating means in said base unit for determining from information
if any received by said second means if external devices with said
programmably originated port assignments are currently coupled to said
base unit bus through said bus and said docking unit; and

enabling means in said base .unit for operating in response to
information provided by said evaluation means for selectively enabling
any internal communication devices in said base unit which have
connection port assignments not in potential conflict with any external
devices which may be currently coupled to said base unit through said

bus and docking unit.
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Description O The Invention Figure 1 schematically illustrates a
portabl e conputer unit (also alled cbase unit) in accordance with the
present inventi2on atcodputédeysdén &S 36@kdined vebCkiang 1 LRhdre{Ak&Q vagd | ed
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conmuni cati ons Q tSV\ﬁ g evi c onnectors 7-9, an
optional interna %‘ gg’r ‘bﬁmg °°8'9““1°“ s‘i %ﬁu eéfﬁencg%ﬁ‘éc acl g
connectors and said bus.

3. A computer system in accordance with claim 2, wherein said
connectors supported on said base unit housing include at least one
telephone jack connector, and wherein said internal control circuits

include a modem connecting with said telephone jack connector.

4. In a dockable computer system in accordance with claim 3 wherein
said base unit telephone jack connector is so positioned on said base
unit housing as not to be obstructed when said base and docking units
are coupled; whereby said internal modem is capable of actively serving
an external network coupled to said telephone jack connector while said
base and docking units are attached to each other; provided that
communication ports assigned to said docking unit and modem do not

conflict.

5. A method of automatically configuring communication port
assignments in a dockable computer system which comprises a base unit
and a docking unit;'said base unit being operable eithér on a
stand-alone basis or connected with said docking unit; said base unit
containing a CPU, a non-volatile memory containing key initial
configuration data of said system, a memory containing a boot program
for initializing the system when it is powered up, connectors for
attaching external devices directly to said base unit, specifically
addressable internal devices for.conttrolling communications between said
CPU and said connectors, and a system bus; said bus extending to and

connecting with circuit devices in said docking unit when said base and

This Sheet 4
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whi ch cont ai'ns control |ines, exrerds=t pr 13
on the rear housing s a correspondi ng CBHWWWESE'N g unit
2 when the base and docking units are coupl ed, and connBEP5ACEPough f he

| atter connect or éo fﬁ 7[espondl ng bus lineg in thedocking unit. NOt-shown
el enents of the Basd include battery "nits and additonal menory and
control circuits not reI evant to this invention. BC9- 91- 007

5 Circuits 10 control serial port comrunication relative to devices
attachabl e to RI28dAng ypifecarercoimectrds dhé @bthod compe dyingiditciag ieeeh p@batpve to
devi ces attachahiceivhtiopatadsi€kyqres,t connector 8 (al so designated "LPT A"),

and serial port con‘glgm,ﬁq Is@IS 14613t ¥k i nternal nodem 11 and external

tel ephone or other w V\sgl; SJ.nterxflaladev:mesnc‘llzl.s.t=|jbledS tnlvrqgalglslalec{jkgrngonfiguration

foregoi pg el Enef} ,!ﬁHd 10 and nodem 11 if one is install ed. Bus 12,

data to specific external I/0 addresses associated with said docking
unit; '

with said internal devices still disabled, performing réading
oberations relative to said external I/0 addresses;

determining from responses to said reading operations which
internal devices have non-conflicting communication port assignments;
and

on the basis of said determining step, selectively activating only
those internal devices which have non-conflicting communication port

assignments.

—\_
This Sheet

i



connector 9 is attached to a network. In a preferred enbodi ment, the
functions of circuits 10 are provi ded by i ntegrat C30
made by Western Digital Corporation. Operatl ons of tTIlT%SHE&THﬁSEB’EEN.
descri bed in "WOm9®1abt7p Set Programrer' sl@ui de" Jpeari MEPLACED ght jate
1990 and published by Western Digital Corporation a rvine, Catt+fofrfhia. In
general it is deened sufficient presently that circuits 10 include three

di screte circuit secti ongrdurrcipRiRE fodséTBeRATIONT R OCKABYE ciiPRest Ors 7-9. The
section interfacing to serial connector 7 (path SER 1 in present notation)

i s assignabl e programmably to one of 8 w% EE Eal | ogi cal paths com x (x=1-8)
for serial port communication. The sect terfacing to nodem 11 if one
is installed is assignable to another one of the comx paths, and the _
section interfacippgrdtos eanacetidd Bristassicgllaboefizeriogeodinisesiek abrtpar al | el

paths LPT x. Padsh gt St ORIk 5510 Tpot Bl mbaueglua;teaseaﬁar@ﬂsa Eértgmr LCUi t

device 10 are st or | egt t ranshgr‘}tér\ébl ot?%l st el.Sql a’fon ubdaeds Lnr& att chdgw ce and
retai ned nore perr‘nﬁnent"ln on-vo e menory 4. RS @ based on

assunptions that "é’F’I‘ed&ott‘inaeé‘E“GF%u’? s§“é?’§‘%€i“i"0%‘°&rfd°“é‘”r‘ﬁ3dﬁ‘h’f P§°"F‘H§% alled at
11, the draw ng sitewdsdreohmertivétyt grdnrorer youdeing afaciiyiss c dhe getatdek path SER 1
(abbr evi at ed Sl) capce|umi e tay\ednBai@OfBESHE D konhedttDra§BI200Ck1bohd Gdcka)] path

com2, physical segigh ﬂboﬁzctaéssogeca}% Hckth? QIAGSE Qbvilesl SpoBfshgned to

lpg_?ll‘]caLI:DTgat h Comhroug?xn e c@ sécgo%s (B,a ems CJ.I‘CE ts supportlng R%Zﬁ glgal?mgt ol Ogl cal

etc.). The docking unit may also have such connectors and associated

circuits. The computer user may assign internal logical communication
paths com x (x = 1, 2, ...) to these connectors and their associated
circuits. When the portable unit is in a docked mode, care must be taken
that duplicate paths are not concurrently'active in the portable and
docking units leading to potentially conflicting signal processes in the
units. The present invention provides an automatic initialization
process whereby the system is automatically configured to operate
without path conflicts when it is docked and to make full use of all
internal paths in the portable unit when the base portable unit is not

docked; all transparent to system users.

i /i



When base-wikit 1 is powered up in a stand-al one node, these path

assi gnments are automatically transferred to registers in respective
sections of device 10, by actions of CPU 3 running under control of
configuring program SCON i n ROM 5. BC9- 91- 007

6 Presently relevant elements of docking unit 2 include external
connectors 17-19 at the rear of its housingi/3nternal circuits 20,

i ncluding three discrete sections 20-1 through 20-3, far controlling signal
comuni cati ons between the system bus and devi ces attached to connectors
17-19, address decoding circuits 21 for controlling selection of the
sections of circuits 20 in a manner to be.described with reference to
Figure 4, a power supply 22, and optional feature cards, one of which is
partly indicated at 23.

Fig. 1
1 Portable/Base 2- Expansion/Dockin
A hiel ~ o/ g
12 13 29
Sys Bus N Addr \ Feature Card /A
3 ] \\ Data 7
A To/From Ctl
ROM —
76C30 RS232 P
- 10
CPU \_COM X | SER 1 o
— COM X | SER 2 | »
LPT X | PAR 8
4
> LPT A
CMOS
RAM |
o5 /pecode
St | com 2 ROM — 21
S2_TCcoM 1 1% -
22
PL | LPT 1 Modem Scon k
(Option)| | \|6 PS
Phone Jack Lg

ol



Section™20-1 of circuits 20 conprises circuits operating in accordance wth
architectural standards for Small Conputer SystemlInterface (SCSI) to
control comunications relative to SCSI conpatible devices attachable to
connector 17, the latter structured of course to acconmodate such
attachment. Section 20-2 conprises circuits for controlling comunications
relative to serial port devices attachable 49 RS232 connector 18. Section
20-3 conprises circuits for controlling co&%unlcatlons relative to parall el
port devices attachable to appropriately structured connector 19. For
each of the circuit sections 20-1 through 20-3, address decode circuits 21
contain an associ ated decodi ng section to be discussed with reference to
Figure 4. Each of the circuit sections 20-x and its correspondi ng decodi ng
circuit section conprise an optional package which may or may not be
installed in a given ckln unit. A nost fully equi pped docking unit wll
of course contain all Xt -ee”secti ons. The circuit sections 20-x and
associ ated portions of decode circuits 21 couple to the docking unit
extensi on of system bus 12. Sections 20-x al so couple to exter

connectors 17-19 as shown, and operate to convey S|gnals blgf?ectionally
bet ween the bus and deV|,ee oT %f 96 1|% at 0 TO TESPECti ve
connectors. Feature cardg_such a i5able, § T e rnu%Le 1o the slystem
bus and to appropriate ones of the CIFCUIt sections 20-x for performng
specific functions relative to , -3

I1/0 Writes CMOS To Address
Decode Registers in Docking Unit

‘ : {,33
I/0 Reads Address Decode Registers

34

r '

Check For Internal/External
Port Address Conflicts

[,35

Enable non-—conflicting internal paths;

Set associated CMOS assignments to enabled
internal paths; leave other ‘paths disabled




devi ces at tachabl e to associ ated ones of connectors 17-19.

BC9- 91- 007 : 7 Configuring operations of the base
unit, for automatically setting up correct serial and parallel port |ogical
path configurations in either stand-al one or coupled (docked) node, are
described with reference to Figure 2. All opegpiions to be described are
performed by CPU 3 of base unit 1 under direction of configuration setting
program SCON i n ROM 5. Wth device 10 initially disabled (operation 31),
three /O Wite operations 32 are perfornmed on bus 12, relative to 3 1/0
addresses associated with registers contained or containable in the
above-nentioned 3 portions of decode circuits 21. In these operations
associ ated communi cation path configuration informati on taken from nenory 4

is presented on the datFaiéi ngs of bus 12, and if the base unit

To Connectors

1,7' 18 19

SCSI SER A PAR B

180~1 160-2 160-3

164—1 164-2 184-3

Bus
12
to bus data e—-— te—— X External Data
P, 160—X ]
- | x External Ctl
Y ]
1 lcu '
204
Decode /
164—x ____|
Addr 200
/4
Register
202 .
Bus ] J Flg 4
Addr/cu Gates | —

bus data = A




Is attached to the docking unit, and respective porW decode
circuit 21 are installed in the latter unit, the i [ ent ed
will be witten into registers in respective portijns of decode cijrduits
21.° Wth device 10 renmining disabled, three |I/Q Rea® &dt1998nd 33 are
perfornmed relative to the registers addrgssed in grations 32. Iff tthe
docking unit is attached, information w be returned to CPU 3
corresponding to the configuring information pres us in
respective operations 32, and is used by the latter to set internal
I ndi cations that a physi cal device is installed relative to the respectlve*
ext er nal addrlbgg'OMA DREVICE CEONFIURATION FOR IRBCKABIE GOMBUTERS e
basis of other associated infornmation in nmenory 4 whether the assigned path
is al so schedul ed for assignnment to a register portion of internal device
10 (oper ABS¥I®ACY) - | f ~such duplicate assignment is detected, the
respective portion of device 10 remai ns di sabled. Thereafter the CPU
enabl es portions of device 10 for which schedul ed assi gnnents do not
conflict fral r f
Mo 1 osparrt it & e RO hitiaBedly Gbilglfing RbAfiRidafn poft delfgtRichs’in
dockable portable computer systems wherein a portable computer unit is operable both on a

. stand-alone basis and attached (docked) to a generally stationary expansion (docking) unit
providing extended connectivity and power sourcing facilities. The portable computer unit
(1) may contain integral connectors (RS232, telephone jacks, parallel port connectors @, 8),
etc.) and internal circuit devices operating through the connectors (modems, circuits
supporting RS232 signalling, etc.). The docking unit (2) may also have such connectors and
associated circuits. The computer user may assign internal logical communication paths
comXx (x = 1, 2,...) to these connectors and their associated circuits. When the portable
unit is in a docked mdde, care must be taken that duplicate paths are not concurrently active
in the portable and doi;king units (2) leading to potentially conﬂicting.sig'nal processes in the
units.

Fig. 1
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10 - e _ | CLAI tpepgknent for
facilitating use of a dockabi®SHEET BAPSEE hjjut er |8 QLéﬁﬁms a
portable base unit and alstati | uni t,| gach unit havi hg{pl ural

physical ports, for atta 0T deviGes to thg nespac@Cy99hi {,
port requiring a |logical port assignnment” which qaijd system provides on the
basis of programmed information stored in said system
- provi depy Q&ﬁe%ﬂ%afes sgeueﬁﬁ, B@te8Nfl divice ARACAEMS, Hdhidhel Hln SCRHA dsbit
devices attached to both units nay be given i dent i cal | ogi cal port
assi gnnertstoredtie haion-widtile EMOS)Mhémorysandpe¢stdblichetl dutemativallp esdlatinie ahatrihe
basis or connected with said docking unit, and contains: a CPU, a

non- vol eempwtenisrpowered np ai o weyek cthesenknavert path assigumentiagrangements areskiimgted in
system a nenory containing a boot programfor initializing the system
when i é thss sensqethatl thgy, condjtiple AusmBatico reassignmentngf Pathsy am|a JBollings of devies y
to said, base unit, specifjcally addressable ., internhal, control devices, for
cont 1 ol I9eAReso iR EheE o M ERR SR ved PIEAUBITFY dExier location'does ‘not match the

associated content of the non-volatile memory user intervention is required.

For example, in IBM PS/2 Personal Computer Systems which have Micro Channel buses
(BM, PS/2 and Micro Channel are trademarks of the International Business Machines
Corporation), device path assignments are automatically reestablished at power up by an
automatic Program Option Select Process described in pending US Patent Application by Co.
E. Heath et al, Serial Number 07/296,387, filed January 6, 1989). In this process, known
addresses are polled for device identities and responses are compared to identity values stored
in a non-volatile memory. If the comparison indicates that devices 'cu'rrently installed
(memory, disk drives, optional feature cards, etc.) are the same as those i)reéeht v.vhen the
system was last powered up, device configurations (including com path assignments if
appropriéte) are reestabliéhed automatically by transfer of associated configuration information
from the non-volatile memory. However, if the installation has changed, the user must install

~ a special diskette and run the system through a reconfiguring process.

Obviously, it would be unwieldy to require a user of a dockable portable computer to act
in this manner each time .that the system is initialized in a stand-alone mode after being
previously docked, or initialized in a docked mode after being previously used in a stand-alone
mode.

SUMMARY OF THE INVENTION

It is an object of the present m§entibn to ameliorate oﬁe or more disadvantages of the
prior art.

According to one aspect of the present invention there is provided an arrangement for
facilitating use of a dockable portable coméuter system containing a portable base unit and a
stationary docking unit, each unit having plural physical ports, for attachment of devices to the

respective unit, each port requiring a logical port assignment which said system provides on
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connectors, and a system bus; said internal devi EErRAMEN] sm m ned
| ogi cal port assignnents in said system said bus\¢&n X ext er nal
circuits and devices in said docking unit, when |sq i ng
units are connected; said external devicgs includfng | ogi cal
. . . . rt
assignnents given to said internal devices; said § angerrent operat ng
aut onmat theabdsis ¢foprogeamhmed mahaﬂmnétbtedtmrsmdmﬂeﬂﬂ Rl sysRin-provhR ighinehte
wi t hout intervention of any human user of said system sal d arrangerrent
conpr i sheigg-potentiallyi caaflictingnin the serisel thatsdevices tatthchedofpebathi wrtsamtproet giveh! y
each tinme said base unit is powered up, without intervention of any said
syst em ifgaficaltlggigrl port assignmentsy whergin saidrbaseiniads opereblateitbet ong stend-aleme
and to attenpt to transfer sjgnals, via said bus, to_ specificall
addressgﬁ‘l‘% Oéx‘f%nﬁ%?ng&WcséLd Clgﬂgd”%&@ﬂn‘ij’w -2 GRY, 8 g%mlatlfécmmmfg

dd i .nf t ted f d vol ati |l e nenor
astabi et Ky Gl éﬁévraﬁﬁéé’f%"ﬁna%%?s%?am b AR SPREHIng boot program

o] VTR uns%e?H  Bea. F H, BEels . ot e Racine srieondl s

signal girectly to said base unit, specifically addressable internal control devices for controlling

communications between said CPU and said connectors, and a system bus; said internal
devices having predetermined logical port assignments in said system; said bus connecting
with external circuits and devices in said docking unit, when said base and docking units are
connected; said external devices including devices given logical port assignments in said
system which may be the same as logical port assignmehts given to said internal devices; said
arrangement operating automatically to resolve such conflicting assignments at system start-up
without intervention of any human user of said system; said arrangement comprising: first
means in said base unit for operating automatically each time said base unit is powered up,
without intervention of any said system user, to disable said internal communication
controlling devices and to attempt to transfer signals, via said bus, to specifically addressable
external devices in said docking unit; said signals including address information extracted from
said non-volatile memory for establishing programmably originated logical communication
port assignments for said external devices in said docking unit; second means in said base unit,
operating automatically, afte_r said attempted signal transfers by said first means, for direction
I/0 reading operations to said specifically addressable external communication devices in said
docking unit for reading information from said devices, including information identifying the
logical ports assigned to respective devices in said attempted signal transfers; evaluating means
in said base unit for identifying, from the response received by said second means to said
reading operation, if any external devices currently coupled to said base unit have logical port
assignments conflicting with respective logical port assignments of any of said internal
devices; and enabling means in said base unit, operating in response to determinations made

by said evaluating means, for selectively enabling only those internal communication devices
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transfers by said first means, for direction I/O &

specifically addressable external conmunication pes ki ng
unit for reading information from sai d

i nformation identifying the | ogical ports assi gne 0 7 2QCTC19e i ces
in said attenpted signal transfers; eval uat nmeans in saild pase
unit for identifying, fromthe response received py sard second ns to
sai d r emdiaid) bagenst whiich hivealdgicaKpeik asdigiptite Bt ek i8fled010p fRia

base unit have |ogical port assignments conflicti ngvvi thr et Ve
| ogi cal pexty curseslygassigned toosaideytermat deviced. | nt er nal devi ces; and
enabling neans in said base unit, operating in response to determ nations
made by sai &ccapdimgutn anether aspect obrthe giresenti inyveptiam disiré ris) provigded omethod of
nter nazllutgr(r)mmtirgarllliyc 2}>Ii1t$1)gr|]ni?1%Vilo%?c:sal icrcl)n;srgliu?ication port assignments in a dockable portable
computer system containing a portable base unit and a stationary docking unit; wherein said
base unit is operable either on a stand-alone basis or connected with said docking unit, and is
characterized in that it contains a CPU, a non-volatile memory containing key initial
configuration data on ‘said system, a memory containing a boot program for initializing the
system when it is powered up, connectors for attaching external devices directly to said base
unit, specifically addressable internal devices, each requiring a logical communication port
assignment from said's'ystem, for céntrollhg communications between said CPU and external
devices attached to said connectors, and a system bus connecting with said docking unit when
said base and docking units are connected; said docking unit having physical connectors
therein for connecting external devices to said system via said bus and logical ports assignable
by said system; said method comprising performing the following of operations, in succession,
during eéch power up activaiion of said system: disabling said internal devices; with said
internal devices disabled, attempting to write said key configuration data to specific external
I/0 addresses associated with said docking ﬁnit; said key data including data for establishing
predetermined logical communication port assignments for external devices currently attached
to said docking unit which need not be distant from logical ports currently assigned to said
internal devices; with said internal devices still disabled, performing reading operations
relative. to said external I/0 addresses for receiving from said docking unit information which
would identify logical poi't assignments received by said external devices attached to said
docking unit if said base unit and docking unit are currently inter-connected; determining from
responses to said reading operations which internal devices in said base unit have logical
communication port assignments not conflicting with port assignments currently established in

said docking unit; and on the basis of said determining step, selectively activating only those

internal devices which have non-conflicting logical communication port assignments.
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base unit which have | ogical port assignnents that_a not.in gcCt .
the logical ports currently assigned to said ext WLA@EMB#SHET A:use
facilitating arrangenent in accordance with clai m{l, ter s rtabl e
base wunit conprises: a housing sggportl ng 4 dlurali tﬁiﬁé? qniject ors
through which plural different types of > devices dar| a2t40fdd

sai d base un|t Whl le said base unit is separated ffriomsaid dnnla uni t
and escEiph S DR

conpl eti ng ot herwl se I ncorrpl ete signal conduction di vi dual
sai d coRipace dris acimplifiell biocis dingraam dhowiag delovamt pafis of A dosleabﬂapoﬂtaulabomguter
arrangenent in accordance with claim2, wherein said connectors supported
on sai dutitiaed associated dockingiumits ude at | east one RS232 connector and at | east
one tel ephone jack connector, and wherein said circuits for bus conduction
paths to said connectors include an internal nodem connected in said base
unit between said bus and said tel ephone




Jack connector. 4. Ause facilitating arrange REP i th
claim3 V\/nerel t el ephone jack copn u Or—+S—56 I oned
on said base u mmmmwnmm to be obstructed rél sai d base nd
docking units are I Whér eby sai d,d nter nal 490

actively serving an external net wor k coupled to spi nlpnhone | c
connector on said housing, while said base and docki ng units are gttached
to each other; provided that the | ogiCIcAINISIt i
12 assigned to said nodem for data comruni cati on does not conflict with a
| ogi call.porAn emangemént fonfxilgating vse ofed dockableipogiableicomputer systemeddntaining a
automatically configuring |ogical conmunication port assignnents in a
dockablporable basecunibandi acstatioparse doeking aniti eaghauib having @lurak physigal pentd, for

stationary dockin 8 .. .
attaChment of devices to the respective unit, each port requiring a logical port assignment

which said system provides on the basis of programmed information stored in said system;
said system provided assignments being potentially conflicting in the sense that devices
attached to both units may be given identical logical port 'assigmnents; wherein said base unit
is operable either on a stand-alone basis or connected with said docking unit, and contains: a
CPU, a non-volatile memory containing key initial configuration data on said system, a
memory containing a boot program for initializing the system when it is powered up,
connectors for attaching external devices directly to said base unit, specifically addressable
internal control devices for controlling communications between said CPU and said
connectors, and a system bus; said internal device.é having predetermined logical port
assignments in said system; said bus connécting with external circuits and dévices in said
docking unit, when said base and docking units are connected; said external devices including
devices given logical port assignments in said system which may be the same as logical port
assignments given to said internal devices; said arrangement operating automatically to resolve
such conflicting assignments at system start-up without iﬁtervention of any human user of said
system; said arrangement comprising:
first means in said base unit for operating automatically each time said base unit is
powered up, without intervention of any said system user, to disable said internal
communication controlling devices and to attempt to transfer signals, via said bus, to
| specifically addressable external devices in said docking unit; said signals including address
information extracted from said non-volatile memory for establishing programmably originated
logical communication port assignments for said external devices in said docking unit;
second means in said base unit, operating automatically, after said attempted signal
transfers by said first means, for direction I/0 reading operations to said specifically

addressable external communication devices in said docking unit for reading information from
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unit: V\herﬂ‘mmm“m‘ﬁwﬂm i s operable either on
connect ed I unit, and is characterli
a CPU, a non*vofatile menory containing key initi
said system a nenory containing a boot,program for
systemwhen it is powered up, connectors for attac
directly to said base unit, specifically addressa
each respid deviges? ihclgdiag linfoedanon ideatifydiy M Mbgis PoPtSTHESIENE SPECtivE
for controlling communications between said CPU and external devices
at t acheis sail atmpted sigealttoansfersind a syst em bus connecting with sai d docking
unit when said base and docking units are connected; said docking unit

havi ng phyevabuting gnersstinrsgid hasecynit forr idewfifiing: ifroin dhe raspensedeoeived by saihi d
systemvia said bus and |ogical poris assignable by said system said

met hod 6 MeARY G SradingoORarRtiqry|if 8By swerspl deyices sursRily coypled ke said ibase
b o Bl BoR S ol AR e e R el v o
wite s S%%ﬂ%@%ﬁ%é%ﬂo” data to specific external 1/0O addresses

associ at'e ng unit; said key data including data
enabling means in said base unit, operating in response to determinations made by said

evaluating means, for selectivély enabling only those internal communication devices in said
base unit which have logical port assignments that are not in conflict with the logical ports
'cufrently assigned to said external devices.

2. A use facilitating arrangement in accordance with claim 1, wherein said portable base
unit comprises: .

a housing supporting a plurality of connectors through which plural different types of
devices can attached directly to said base unit, while said base unit is separated fron; said
docking unit; and |

circuits responsive to signals from said enabling means for completing otherwise
incomplete signal conduction paths between individual said connectors on said housing and
said bus.

3. A use facilitating arrangement in accordance with claim 2, wherein said connectors
supported on said base unit housing include at least one RSZ32 connector and at least one
telephone jack connectdr, and wherein said circuits for bus conduction paths to said connectors
include an internal modem connected in said base unit between said bus and said telephone
jack connector. |

4, A use facilitating arrangement in accordance with claim 3 wherein said base unit
telephone jack connector is so positioned on said base unit housing as not to be obstructed
when said base and docking units are coupled; whereby said internal modem is capable of
actively serving an external network coupled to said telephone jack connector on said housing,

while said base and docking units are attached to each other; provided that the logical port
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for establi ed | ogical conmunication port assigoae tf:
ext er nal WM” Lmﬁmmﬂattached to said doc R gﬂﬁt HE

di st ant frorrflogu,ta Ols urrently assigned tg ~Rt-efrar—yefi ces;
with said internal deV| ces still disablgd, perfonmj ng readin per hti ons
relative to said external 1/0O addresses for recqgi (in ‘?@G'Fn d de
unit information which would identify |ogical pqrt] assignoents._seg¢eived by
sai d extssigmed tdeaidcmedentfor Heid comnamiichtion dlsés ot hﬂlct fmﬂilad li)gl&ﬁﬁ@rt irfen@ifd

docking unit are currently inter-connected, -
respons@sﬂlgmdstalsmdr(tm:kmgglmperat i ons which inter naI deV| ces in said base
unit have | ogl cal communi cation port assignments not conflicting with port
assi gnment s A @gthed of yautematically reonfiguring logiepd ctommguniedtion portl assignments in a
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dockable portable computer system containing a portable base unit and a stationary docking
unit; wherein said base unit is operable either on a stand-alone basis or connected with said
docking unit, and is characterized in that it contains a CPU, a non-volatile memory containing
key initial configuration data on said system, a memory containing a boot program for
initializing the system when it is powered up, connectors for attaching external devices directly
to said base unit, specifically addressable internal devices, each requiring a logical
communication port assignment from said system, for controlling communications between
said CPU and external devices atta;:hed to said connectors, and a system bus connecting with
said docking unit when said base and docking units are connected; said docking unit having
~ physical connectors therein for connecting external devices to said system via said bus and

lngical ports assignablé by said system; said method comprising performing the following of
operations, in succession, during each power up activation of said system:

disabling said internal devices;

with said internal devices disabled, attempting to write said key configuration data to
specific external I/O addresses assnciated with said docking unit; said key data including data
for establishing predetermined logical communication port assignments for external devices
currently attached to said docking unit which need not be distant from logical ports currently
assigned to said internal devices;

with said internal devices still disabled, performing reading operations relative to said
external I/O addresses for receiving from said docking unit information which would identify
logical port assignments received by said external devices attached to said docking unit if said
base unit and docking unit are currently inter-connected;

determining from responses to said reading operations which internal devices in said
base unit have logical communication port assignments not conflicting with port assignments

currently established in said docking unit; and
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assi gnnment s. BCO-91- 00 12 decki ng
units are connected; the nethod corrpri Sikgg durin eacQ ici i vation
of said system di sabling said internal devijcqs; Wi t h said

i nternal devices disabled, witing said key confi gur n data - $pecific

ext ernal |/ onabklbasis of satds@temﬂmhngttm slectvelp aki Sdelvites
internal devices still disabled, perfornm ng reading operati ons. relative to
sai d exPaichdave nonreaflictiag dogical compaunicatipn ey assigementsponses to sai d
readi ng operations which internal devices have non-conflicting

comuni cati on port assignnents;




. and on the basis of said determ ning §tep, sel ectively activating only

those internal devices which have non-conflicti ngmﬂmﬂ'mt

.assi gnnments.

<
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AUTOMATIC DEVICE CONFIGURATION FOR DOCKABLE COMPUTERS

ABSTRACT

Apparauis and a method for automatically configuring communication port assignments in
dockable portable computer systems wherein a portable computer unit is operable both on a
stand-alone basis and attached (docked) to a generally stationary expansion (docking) unit
providing extended connectivity and power sourcing facilities. The portable computer unit
(1) may contain integral connectors (RS232, telephone jacks, parallel port connectors (7, 8),
etc.) and internal circuit devices operating through the connectors (modems, circuits
supporting RS232 signalling, etc.). The docking unit (2) may also have such connectors and
associated circuits. The computer user may assign internal logical communication paths
comx (x =1,2,...)tothese connec;torsandthexr associated circuits. When the portable
unit is in a docked mode, care mﬁsf ;b-é'.taif(eﬁ. that dﬁpliéate paths are not concurrently active
in the portable and docking units ,.(2);' leadh;g ;oﬁpotentially conflicting signal processes in the
units. '

Fig. 1



