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"PROCESS AND APPARATUS FOR THE RAPID REMOTE LOADING

OF FUNCTIONS INTO A VOLATILE MEMORY"

The present invention provided a process for the
remote loading of functions between a personal computer and a
memory card. It also relates to the device which permits the
performance of this process.

The memory card used is of the PCMCIA type (personal
computer memory card international association).

There exist at present numerous PCMCIA cards used
throughout the world. This is a memory card but also a
modem/fax card, a network (ethernet) card, a security or
interface card for cards with chips. These other cards are
commonly called I/O (input/output) cards.

When these cards must permit remote loading of new
functions or improvement of existing functions, there is added
to them a flash memory. This memory is therefore associated
with the conventional constituents of a PCMCIA card, namely an
interface, a processor and the electronics associated with each
specific function.

The document EP-A-0 419 005 relates to an apparatus
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‘There exi st at present nunerous PCMClI A cards used t hr oughout

t he worl d. This is a nenory card but also a nodem fax card, a
-net wor k (et hernet) card, a security or 10 interface card for cards
with chips. These ot her cards are commonly called 1/0
anBE{PSG?But) cards. Wen t hese RES/FRIG/HLISS i t
renot e | oadi ng of new functions or inprovenent of existing
functions, there is added to thema flash nmenory. This nenory
is therefore associated 15 with the conventional constituents of a
PCMCI A c8Rd, AanRT9cess to load iantéﬂfﬁcemﬂltbf@b@ﬁbr systenhe (BIOS)

el ectronics associated wt speC| fic function.

The docuRERPTERSA. 011 & OHB’-f@F%{%Ks Q‘EF'%ﬁFJJ-Hr?ar& 85'39'9 of a pgggogal
process to Iogd a base |nputéﬁzﬁut Eu é Bl GS nenpri zed
uni f or m §ORRBEEE] . e5éres aIc P"t T sy“@ﬂn’pﬁﬁ‘@”ﬁ%ﬁ efh

The pers stem C rises a
NMODI FI EDQQ%EE_& rg)ll'gﬁ?ésssalr r é’y@tem card, a principal random access

memory, a read only memory and at least omne uniformly accessi-

n a

ble storage. The read only memory comprises a first BIOS
region and data representing the type of system processor and
the configuration of the input/output of the system card. The
first BIOS region starts the system and the uniformly accessi-
ble storage to read a master initiating block into the system
from the uniformly accessible storage. The master initiating
block comprises a data segment and an executable code segment.
The data segment comprises data zrepresenting the system
material and a system configuration which is supported by the
master initiation block. The first BIOS region confirms that
the master initiation block is compatible with the system
material by verifying that the data from the data segment of
the master initiation block are in accord with the gystem
processor, the system card, and the input/output system
configuration. If the master initiation block is compatible
with the system material, the first BIOS region directs the
system processor to execute the executable code segment of the
master initiation block. The executable code segment confirms
that the configuration of the system has not changed and loads

into the rest of the BIOS region, from the uniformly accessible
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'system processor, a systemcard, a principal random access

menory, a read only nenory and at |east one uniformy accessi-

.ble storage. The read only nmenory conprises a first BICOS

region-and data representing the type of system processor and 5

#0c 974RPFGUr ati on of the input/output of the system carRET/FRA6/01358
first BIOS region starts the systemand the uniformy accessi -

ble storage to read a nmaster initiating block into the system
fromthe uniformy accessible storage. The master initiating

bl ock cofpPrage Fopard {dimherAndom s JIRRMFE- codBesegpeHtableq code

The 2l 2 SERIER! CHOIPLSSRdal Rell e 08 BIRISL: o the nr0s
region and directs the system processor to begin executing the
BIOS now in the random access memory. The execution of the
BIOS in the random access memory then initiates the user system
to commence use of the personal computer system.

This document discloses that the data loaded into
the buffer memory are recopied into a random access memory.
This represents the case of the conventional systems in which a
program is remotely loaded into an additional memory. |

The document EP-A-0 598 541 provides a control
device with programmable external storage. It requires minimum
intervention of a microprocessor and has greater extent and
flexibility. It comprises a buffer circuit which stores a
control program for data transfer in addition to the data to be
transferred between one side and an extermal storage means, a
control device which reads from the buffer circuit toward the
control device in response to an instruction from the host.
The control device controls the transfer of data between the
host and the external storage means independently of the
microprocessor such that the microprocessor can execute other
tasks.

The device described uses a "programmable®™ program
region so as to provide basis for a transfer of data between a

server and a hard disk. There is no possibility for
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-master initiation block. The first Bl OS regi on conf f#s that t he
master initiation block is conpatible with the syst® mat eri al
by verifyi ngl t hEt the data fromthe data segnent of 15 t he master
initiation ock are in accord with the system ce r., the
¥Ps2APEEYA, and the input/out put systemy corﬁq%ﬂ%ﬁ@ﬁgsﬁf t he
master initiation block is conpatible wth the system materi al,
the first BIOS region directs the system processor to execute >

t he execuytabl e code segnent _of t ati.on bl ock, The

Ee 2Q . ster ipifi
execut aﬁFﬁSEBﬂEaﬁﬁﬁﬁﬁn ragafernet an 1med1atpﬂ§t eﬁﬁsugef#?g&m?ﬁaw ¥ t he
syst t d d \ . |
L S SRR, Shgonesran 14 SRS Sl BB
random acce . _Th : : i fi
he- aut hERE: BREFCR, HEREET oot BEH Sfefuted by a migGROREMI wlich sKEE | o6
system pﬁﬁgeéﬁ%%?ﬁfb.g%hﬁ Eﬂgcé'%c;{uencer of datd MdriEeR! .05 now in the

random acces € éxecuffon
The document EP-A-0 628 908 discloses a personal

computer memory card international association (PCMCIA)
peripheral, for example of modem, shared memory serving as an
interface for a personal computer. This shared memory
interface has the capability of easily programming the PCMCIA
peripheral, either in the factory, or in other places.
Moreover, the shared memory interface avoids the need to have
an initiation code in the PCMCIA peripheral. Finally, the
interface permits transferring data introduced by the user of
the personal computer, particularly a data terminal, to the
PCMCIA modem with a higher rate of data transfer than that now
available via the universal asynchronous reception/emission
integrated circuit of the modems.

This document mentions the use of a programmable
memory in a PCMCIA card loaded during initiation, which is to
say before onset of use. It does not disclose the possibility
of 1loading during execution of an application, mnor the
possibility of having rapid loading of the direct access type
to the memory. There are hence two phases. A first initiation
phase in which an initiation program must be loaded before use

of the product. A second initiation phase in which the double
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‘'of the BIOS in the random access nenory then initiates the user
systemto comence use of the personal conputer system

:Thi s docunent discloses that the data | oaded into t he buffer
menory- are recopied into a random access nenory. 5 This represents
FRe 92488687 the conventional systems in which PCTY BRI 043585
renotely | oaded into an additional nenory. The
docurent EP-A-0 598 541 provides a control device with
programuabl e external storage. It requires moni mum

i nt er venBFERSEf TARHTR 0 AR o MEHRFYhaBegnits ertramsferring ethent data

flexibiljty. It _conprises a buffer circuit which_, stores a
control bF%ﬁ?ﬁﬁ]F@F FRF eFhe nPIRARERBR  t o Thd® Product isyheRceo he
transfer&ggybegﬁgﬁp 20§ éﬁé@%fg¥keﬁbé”§é¥ﬂ¥§. There is no control over

AL

the contents of this program. Moreover, during the'initiation
phase, it is not taught that the random access memory is loaded
with new executable functions.

The object of the invention therefore consists in a
mechanism permitting the rapid locading of new functions into a
volatile memory.

This process and the device for using it therefore
permit increased flexibility of operation for PCMCIA cards,
thus any new function can be implanted by simple addition of
external software.

Moreover, the flash type memory, which is relatively
cumbersome and not available quickly, is no longer indispens-
able to the operation of this type of memory card, which
permits substantial reductions of cost and size.

To this end, the present invention relates to a
process for the remote loading of functions between, on the one
hand, a personal computer comprising at least one processor, a
memory, an input-output unit and a communication unit and, on
the other hand, a memory card or input/output of the PCMCIA
type Personal Computer Memory Card International Association)
comprising a buffer memory, a processor and a user device; a

PCMCIA interface is present between the computer and the card;
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‘storage nmeans, a control device which reads fromthe buffer
circuit toward the control device in response to an instruc- 15

:tion fromthe host. The control device controls the transfer of
t n the host and the external storage neans
ﬂﬁdEBZﬁégﬁ?Iy of the microprocessor such that the nicr SH/ERSS/01358
sor-can execut e ot her tasks. The devi ce de;crlbed uses
"progranmmabl e" program 20 region so as to provide basis for a
transfer of data between server and a hard di sk. There is no

possi bi | FR§ Bgocess 1s cnaFﬁEFﬁﬁ%éﬁ@o&?t@QﬁEféF Ferm tisniepding ythe
the ta a i croprogram i

CSCeokar B GRRAG gene el "Fealhatlur oS | SEERERTT b
T O S, "ot e nesng i, BHRLE B s L SO RS, . .
personal of gaid PeMCERPALE WHRSP darf Aifbd URIARL qpal association (PCVOA)

The buffer memory is directly executable by the
processor of the PCMCIA card (in the manner of a direct access
mechanism with an executable memory) to permit the transfer of
the functions executable by said card.

The buffer memory, with direct access to the
processor of the PCMCIA card, permits direct access by the
computer to the different cases of the memory for auto-
incrementation of the address.

The present invention also relates to a device for
practicing the process, characterized by the fact that the
channel for the transmission of data from the personal computer
is hard wired directly from the latter on the PCMCIA card for
rapid execution of the data transmitted by the processor of
said card, such that said computer directly accesses the
program space of the processor of the card.

On the one hand, the memory of the personal computer
has a storage function for all the functions of said computer.

On the other hand, the memory of the PCMCIA card has a storage
function for the function or functions which must be executed,
without permanent storage.

The accompanying drawings are given by way of
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‘peri pheral, for exanple of nbdem shared nenory serving as an

interface for a personal conputer. Thi s shared nenory
.interface has the capability of easily programm ng the PCMClI A

eripheral, either in the factory, or in other places. 5 Mor eover ,
ﬁ 5 9P8d7nerory interface avoids the need to have  PCT/FR96/43358
initiation code in the PCMCI A peripheral. Finally, the I nterface
permts transferring data i ntroduced by the user of t he persona
conput er, ilmﬂaﬂ a data, termnal, to the PCMCI A nodem wi t h
a hi ghere?‘ TRlgrbuht 4 ?r’&%me%mﬂt hafheyoghowy a preferxed; eabpdiyeatt he

uni ver sal ¥achroggu§hrece gn/em I nt egr at ed crrcurt of

t he nndeﬁﬁco tng lo%hlg%bﬁguﬁﬁﬁwlﬁeﬁﬁﬁgn§° zehepsgpnyof
prOgrannERLelnvention.

Figures 1 to 5 show the different steps of the
remote loading of a function in the case of a personal computer
and of a PCMCIA memory card according to the state of the art.

Figures 6 to 9 show the different steps of remote
loading of a function in the case of a personal computer and a
PCMCIA memory card according to the invention.

The present invention relates essentially to a
buffer memory 3 which permits direct access to the processor 4
by a memory card of the PCMCIA type 2.

In contrast to a simple buffer memory 13 which is a
space to which access is had by positioning suitably the
address of the memory case that it is desired to read or write
simultaneously with the reading or writing signs, the buffer
memory 3 according to the invention, which is to say with
direct access, permits accessing different memory cases without
having to position the address.

In general, the principle used consists of an auto-
incrementation of the address.

Upon each reading, the address pointer displaces "d:
one unit".

Of course this principle is not 1limiting on the

present invention.
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nmenory in a PCMCIA card |oaded during initiation, whichis to
say before onset of use. It does not disclose the possibility 15 of
.l oading during execution of an application, nor the

ssihility of having rapid | oading of the direct access type to
e9329359¥ There are hence two phases. A first initierPCT)g§96/0135ﬁ on
phase in which an initiation program nust be | oaded bef ore use
of the product. A second initiation phase in which 20 hthg doubl e
access random access ,nenmr ermts transferring, t he data
bet ween the server “3né Pﬁﬁ%ggﬁbe§§merﬂﬂ¥9th) ect access jtohehbe very

"open" and thereforeéﬂgt secure re is no control over _the

Th )
pontentspaPc?ﬁFgrp#o ﬁhﬁwﬁiﬁﬂwﬁ,gﬂﬁ?Fhﬁns in a manngge substartisdlyhase,
e oxockibdugbl ddoh LB YY" 206ESRinTE stoppgel Wil cien AT 0B | s

s
new execu g funct rons. EPSA-

represenﬁﬁéh¥faffd59§ bet¥?3p one Py Ser?dna Wefeting [ he executable

functions reside pernmanen
MCDI FI ED PAGE This uniformly accessible storage system is there-

4

fore connected to the data bus of the two systems in question.

The memory with direct access to the processor is
itself used to transfer the functions executable by the second
system, which is to say the PCMCIA card 2.

The transfer is effected by a data bus between the
first system, which is to say the persomal computer 1, and the
direct access device 2.

The card 2 can thus see the direct access device on
its execution bus.

Said card 2 can therefore directly execute the
function.

Turning now to the figures, there can be seen in
Figures 1 to 5 the present state of the art in the field of the
present invention.

The embodiment shown in these figures comprises a
personal computer 11 which is connected to a conventional
memory card 12 of the PCMCIA type.

This card 12 is thus essentially constituted by a
buffer memory 13 for communication, a processor 14, an

application device 15 and finally a flash memory 16.
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in the PCMCI A nodul e, or any other thing. They cannot be
nodi fi ed other than making an "update". This is to say that
.there is needed a special tool to be able to nodify them In

rds internally, there is no flash nenory which is
% ggéwg In the process acccﬁ@/r?dzwotlﬁés

I nventi on, the functions are not contained in the PCMCI A nodul e
but they are in the HOST (PC). The
fundanment al difference etmeen t he, two processes 10 is therefore in
the location of thEB°FORELPENstdr Bigukf 1, the user executes a new

function F2 which introduces it into the personal computer 11.

According to Figure 2, the function F2 is trans-
ferred to the buffer memory 13, which transfer is associated
with the transfer of the code of said function F2.

According to Figure 3, the function F2 is then
transferred to the flash memory 16 via the processor 14.

Figure 4 shows the dispatch of the execution request
from the flash memory 16 of the function F2 with the parameters
p2.

These parameters P2 are located in the buffer memory
13.

Finally, according to Figure 5, the processor 14
interprets the command received and executes the function F2.
Then it instructs the computer associated with the user device
15, of the proper execution of F2 by writing a value V2 in the
buffer memory 13.

According to a preferred embodiment, the function F2
is preserved in the memory in the flash memory 16, but this is
not necessarily so.

One of the problems of this device according to the
state of the art arises from the fact that if several functions
F are loaded in the flash memory 16, the assembly of the
executable codes can exceed the capacity of the memory. There

are then risks of erasure or of saturation of the system.
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EP- A-628,908: in the permanent nodule (even if it is "updat-

able"), in the process according to the invention: in the ~ host

-(the functions are only those of passage) which IE t he OPjeCt of
e pr i nvention. 15 The obj ect I nvention

bﬁé?@(gﬁggéonsists in a nechanlsn1pern1tt|rmFQWéFE I358adi ng

of mew functions into a volatile nenory. .

This process and the device for using it thereforg 20 perﬂ1t

i ncreased flexibility of .operation for PCMClI A cards, t hus any

new function can bé‘¥ F&ﬁge&QJ %ﬂqﬁﬁ%eédﬁpugn1§#e present 1n€§ﬁ§ﬂﬁw

sof tware Mor.eover sh t ichis

rel ati veFlmpllfles substaptialhy Wig rrte taR/;qaﬁLl rP;m"t ORo | onggr

|nd|spens- ta_t f his type of m card,

which 25 Acﬁ??gkg bg?aggg%%%reduggup it of @%éﬁeﬁnang$939¥s to

The pr009§§u£8r1[a€h3 LEEP Lod AW Aln &' FAPi%to the interior of a
personal computer 1.

According to Figure 7, this function F1 is then
transmitted via a data transmission channel 6, the function F1
proceeding from the computer 1 in the direction of the PCMCIA
type memory card 2 whose structure is characteristic.

This card 2 comprises essentially three important
elements, namely the buffer memory 3 permitting direct access
to the processor 4 by the card 2, the processor 4 and finally
the user device 5.

According to Figure 7, the function F1 is thus
transferred to the buffer memory 3 with direct access simulta-
neously with the parameters P1.

According to Figure 8, the processor 4 interprets
the fact that the buffer memory with direct access 3 is filled,
by a function permitting its direct execution by the processor
4. It thus executes Fl1 with the parameters P1.

Figure 9, finally, discloses the inscription of the
value V1 after execution of the function F1.

Said function F1 can reside in the buffer memory 3
in the case in which there would be a second successive

execution to carry out. Nevertheless, each new function erases
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‘functional codes (Fl1) between on the one hand a personal

5 MODI FI ED PAGE conmput er conprising at
-l east one processor, a nenory, an input/outgut uni t s?rV|ng as

t, on the other hand, a menory card or input/output
@9?89598?33 PCMCI A type conpri sing a buffGHPQWﬁﬁR%é}Qi%ﬁﬁocessor
and-a user device, a PCMCIA 5 interface i s present between the
conput er and the PCMCI A card, is characterized by the fact that
it perm rapi d r.enot , | oadi ng of a function by direct access
to the tgﬁﬁep ﬁpﬁg%EQOEUHCtlon' (direct processor access function or |
DPA) of said PCMCI A, card_ .. . I ch can therefqore be directed towar
the user device fofB€ loading time must be very rap;%. It 1s neces-

sary therefore to have a direct memory access of this card 2
for the personal computer 1 as well as direct access for
execution by the processor 4.

In the embodiment according to the invention, the
flash memory 16 is thus no longer necessary.

The conventional case, used in the case of a PCMCIA
card 12, requires remote loading of a new function F2 by the
data transmission channel, interpreted by the processor 14 of
the card 12 and then inscribed in the flash memory 16.

Execution thus takes place as soon as all the
function F2 is written into said flash memory 16, and when the
processor 14 receives the execution command by the data
transmission channel.

The conventional case requires a time of about 1 to
2 seconds to load a function of 2 K octets.

The mechanism used within the present invention,
uses a principle derived from the DMA (Direct Memory Acces).

The principle is to hard wire the data transmission
channel such that it will be directly executable by the
processor.

If the data channel permits DMA type loading, the
host system (a personal computer in the particular case of a

PCMCIA card), can then directly access the program space of the
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10 actuati on. The buffer nmenory is directly

accessible in the processor of the PCMCI A card for execution by
-t he processor because the transm ssion channel of data is hard
wired,so th it will be directly executable t he processor,
PR 2763%177 15 channel permitting |oading of the PQW%(FR?@{OJ@IS@ host
system (a personal conputer in the specific case of a PCMCl A
card) , directly accesses the program space of the processor;
there is accordingly a DPA mechani sm (di rect processor access);
t he processeX ¢ hahgke of s f‘%ﬂ*ﬁ en the PC RAM and the 20

I nternal RAM t akes Iace as rQgce
control s the accesgglfo ?’??é“ﬂlrﬁ'gvﬁh mr§988§€%°5]:??%ut(nlgltal Vidggyi ng

ﬁgsﬁgzi ;. fg?%g%%foﬁged in Europe; in Héggi?erlsat)n%%%ﬁﬁbﬁ?%nrggﬁf’lﬁbg?‘onger
in the %Qafnqséo of2Bhe stand§¥8CBbfciRShich 8eftRbECHakt TRuRY 1S N9

t he rapi Ing o
an extremely rapid transfer wmechanism permitting writing a

buffer memory of data at a speed of the order of 300 nanosec-
onds per octet.

A load of 2 K octets thus requires a time of 600
microseconds.

According to the invention, this buffer memory 3
being directly executable by the internal processor 4, the
remote loading of a new function F1 whose executable code is 2
K octets, thus requires 600 microseconds, which is negligible
relative to the two seconds of the conventional systems and
also of the time of execution itself (which is of the order of
100 to 500 milliseconds in the case of access to a card with a
chip, for example).

This therefore permits causing all of the functions
to remain in the personal computer and no longer in the PCMCIA
card, and to execute them in the desired time by utilizing
rapid loading of the DPA type. The same advantage of simulta-
neous loading arises in the case of the execution signal of the
function, the arguments of said function and the executable
code of this function.

The BIOS integrated into the processor (read only
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‘the DPA type; there is the sane advantage in sinultaneously
| oading the call and the execution of the function, the

.6 MODI FI ED PAGE argunents of said

function and the executabl e code of this function

e 98V 8863 ogr am i ntegrated into the processor (read PCT/FR96/0358

menery) permts rendering secure the use of the product. 5
During use, a new function is | oaded by neans of a

rapi d process

bet ween t he server and the random access nenory, t hen executed

i mredi at BEPOBY) t RETPLbEcKeBfe LG rse@ire dihefuse of the product.

During use, a new function is loaded by means of a
rapid process between the server and the read only memory, then
executed instantaneously by the processor under control of the
program.

This process has the particular advantage that the
time of transfer of this function into the random access memory
is negligible relative to the time of execution of the function
itself.

In a particular embodiment, the program is replaced
by an interpreter. In this case, the preloaded function will
be interpreted.

PCMCIA interface can be replaced by any other

interface of the same type as the USB (Universal Serial Bus).
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't he program The programis replaced by an interpreter

program 10 in this case, the prel oaded function will be
.interpreted. The PCMCI A interface can be repl aced by
wonyw79blber 7 interface of the sane type such a§C&p§Ry§Zoﬁyghversal
Seri al Bus) . The acconpanyi ng draw ngs are
given by way of 15 exanpl e but are non-limting. They show a
preferred enbodi - ment according to the invention. They permt
easy conprehen- si on EieEN ntion.

Figﬁresng to 5 show the differen?iiéepa %ﬁgirua renot e | oadi ng of
a functian i pekdeonadseombputeer sonal 20 conputer and of a PCMCI A
menory card according to the state of the art. _

Fi gures &.t oMemplrgwcalrd oiff theepCMeraPEype renote | oading of a

function in the case of a personal conputer and
3. Buffer memory permitting direct access to the processor 4

of the card 2
4. Processor of card 2
5. User device of card 2
6. Transmission channel for data from the computer 1 in the
direction of card 2
1l. Personal computer
12. Memory card of the PCMCIA type
13. Buffer memory for communication of the card 12
14. Processor of the card 12
15. Device for using the card 12
16. Flash memory of the card 12
Fl. Execution of a new function in the computer 1 and the
card 2
F2. Execution of a new function in the computer 11 and the
card 12
Pl1. Parameters of the execution command of F1
P2. Parameters of the execution command of F2
V1. Display value of the execution of F1

V2. Display value of the execution of F2
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-a PCMCI A menory card according to the invention. 25 The
present invention reJm to a buffer nenory 3
. Which permts direct Umjm‘trummm:essor 4 by a nenory card

f ot PCNClAt 2. 7
: 'ﬁf ype In cont r BSE/FB28/813p8e

buffer nennry 13 which is a space to which access is had by
positioning suitably the address of the nmenory case that it is
desired to read or wite gg!taneously with the reading or
witing signs, the buffer 5 9&3; y 3 accordlng to the invention,

which is to say vmjt_h

ect access accessin sdkﬁierent
nmenory cases

Process fogiéhe remote loéﬁing of functio
between, on the one hand, a personal computer (1) comprising at
least one processor, a memory, an input/output unit and a
communication unit and, on the other hand, a memory card or
input/output of the PCMCIA type (2) comprising a buffer memory
(3), a processor (4) and a user device (5); a PCMCIA interface
is present between the computer (1) and the card (2), charac-
terized in that

it permits loading the function (F1) into the buffer
memory (3) by rapid access to this memory, the latter being
directly directed toward the processor (4) of said PCMCIA card

(2) which can therefore execute it.

2. Process according to claim 1, characterized in
that

the buffer memory (3) is directly executable by the
processor {4) of the PCMCIA card (2) (in the manner of a direct
access mechanism with an executable memory) to permit the

transfer of the functions executable by said card (2).

3. Process according to any one of claims 1 or 2,
characterized in that

the buffer memory (3), with direct access to the
processor (4) of the PCMCIA card (2), permits direct access to

the different cases of the memory by auto-incrementation of the
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‘Wi thout having to position the address. _ I n general,
the principle used consists of an auto-—""— I ncrenmentation of the

pete: IR 7> 1
IS not .

limting~ore esent i nRGEAERP6/01358
This buffer nmenory with direct access to the 15 processor 4 of
the card 2 functions in a manner substantially simlar to a
uni form ccessibl e_storage which is used to transfer data
bet ween %ﬁg §t§ﬁFaﬁ§eaﬁ8 uter. This uniformy
accessi bl e storage systemis there- fore connected to the data

bus of the two syst4ems bé‘vﬂggsbe%ittgng the qp&rat,:.oa:sec&ftgﬁ? r@,s"s“t }12

direct access to the processor

functi onacexgathghltd tny N6ndcee tlaims 1 to 35 UfdBadilfibds ﬁ;? 8L the

fact

that the channel for transmission of data (6) from
the personal computer (1) is a direct hard wiring of the latter
on the PCMCIA card (2) for rapid transfer of executable data
toward the processor (4) of said card (2), such that said
computer (1) directly accesses the program space of the

processor (4) of the card (2).

5. Device ,according to claim 4, characterized by
the fact that

the memory of the personal computer (1) has a
storage function of all the functions (F1) of said computer
(1), and

the memory (3) of the PCMCIA card (2} has a function
of storage of the function or functions (F1) which are to be

executed, without permanent storage.
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"The transfer

.access device

access-devi ce on

8

2.

conput er

Is effected by a data bus between the
system which is to say the persona

1, and the

25

first
di rect

The card 2 can thus see the direct

can therefore directly execute the

Turning now to the figures,
the present state of the art

17°

Fig.2

11°

1"°

F2

in the field of

Fig.3

its execqtf©On bus.
MODI FI ED PAGE *l'/?

functi on.

there can be seen in

Said card 2

Figures 1 to 5
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°5 | the present invention. The enbodi nent shown

in these figures conprises a personal conputer 11 which is
:connected to a conventi onal nenory card 12 of the PCMCI A type.
This card 12 is thus essentially consQ/@ ed by a 10 buffer nenory
13 for comunication, a processor TIZ,  an application device
15 and finally a flash menory 16. According to Figure
1, the user executes a new function F2 which introduces it into
t he personal conputer 11. According to Figure 2, the
function F2 is trans- 15 ferred to the buffer nmenory 13, which
transfer is associated with the transfer of the code of said
function F2. According to Figure 3, the function F2 is
t hen transferred to the flash menory 16 via the processor 14.
Figure 4 shows the dlspatch of the execution request 20 fromthe
flash nmenory 16 o t he parane-
™ o
glv 5
u_ . a—
o Lo
<
©
s

P
]

This Sheet Has Bee

(MR flﬂill



ters P2.

These p§

CERENT SRETTY ™ Sccor ding to

buffer nennry 13. B

Figure 5, the processor 14 25 nferprets the conjrand received and
executes the function F2. Thep 4 '@pﬂrﬂg&s the conputer
associated wth the user device 29 15,1 of the proper

execution of F2 by witing a value V2 {n*the buf fer nenory 13.

According to a preferred enbodi nent, the function F2

i s
preserved in the menory in the flash menory 16, but this is 5 TELECHABE
necessarily so. i

10

15

20

PROCESS AND APPARATUS FOR THE RAPID REMOTE LOADING OF
FUNCTIONS INTO A VOLATILE MEMORY

The present invention provided a proéess for the
remote loading of func_tiz_ons between a personal computer and a
memory card. It also reia.tes to the device which permits the
performance of this proce&ss.

The memory card used is of the PCMCIA type (personal
computer memory card international association).

There exist at present numerous PCMCIA cards used
throughout the world. This is a memory card but also a
modem/fax card, a network (ethernet) card, a security or
interface card for cards with chips. These other cards are
commonly called I/0 (input/output) cards.

When these cards must permit remote loading of new
functions or improvement of existing functions, there is added
to them a flash memory. This memory'is therefore qssociated
with the conventional constituents of a PCMCIA card, namely an
interface, a processor and the electronics associated with
each specific function.

The document EP-A-0 419 005 relates to an apparatus
and a process to load a base input/output systém (B10S)
memorized in a uniformly accesgible storage of a personal

computer system. The personal computer system comprises a
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. One,of the problens of this device according to the
the art arises fromthe fact that if several func-

| oaded in the flash nenory 16, the assenbly of the
codes can exceed the capacity of the nmenory. There 10
ri sks of erasure or of saturation of the system
According to Figures 6 to 9, the present invention
substantially the renote | oading of a function.

According to FYfheE GPr‘éﬁﬁSFﬂra ﬁaﬁéteghéfﬁﬂbusatﬁrindpal randogy racdess

g0 WLIEE, befe

are_t.

t he user | oads the functlo% 1 into the in erla , EK per sona|
conputer 1. Memory, a read onily m%%@( ot & ﬁﬁj&r 81’? upff QUK AT F-
is th tt d t hannel e
:‘3nct ie(r;n F1 ble S%gg%‘fmocee | ng ‘rgc(z)m %‘2 %%%s?{? é(%g‘?&%%e i e rt%r%orPI o

tzge PCMCI A yegion a_lg%]c?' gﬁcﬂgg@?i‘g%@n%;% et éuﬁ?uéfﬁtém COPLBEL L SLh§-
npris esse ree 1 nportant

el ements, namblpe tdam I RIt IBHTOEY tBePEhPL L FOREDEL IO IRC§98%em card. The
first BIOS region starts the system and the uniformly accessi-

ble storage to read a master initiating block into the system

from the uniformly accessible storage. The master initiating

block comprises a data segment and an executable code segment.

©10 The data segment compriseé data representing the system
material and a system configuration which is supported by the

master initiation block. The first BIOS region confirms that

the master initiation block is compatible with the system

material by verifying that the data from the data segment of

15 the master initiation block are in accord with the sgystem
processor, the system card, and the input/output system
configuration. If the master initiation block is compatible

with the system material, the first BIOS region directs the

system processgor to execute the executable code segment of the

20 master initiation block. The executable code segment confirms
that the configuration of the system has not changed and loads

into the rest of the BIOS region, from the uniformly accessi-

ble storage toward the random access memory. The executable

code segment then verifies the authenticity of the rest of the

25 BIOS region and directs the system processor to begin execut-

ing the BIOS now in the random access memory. The execution

2 MODIFIED PAGE



,to the processor 4 by the card 2, the processor 4 ap

the user device 5.

function F1 is thus 25

-direct access sinulta-

10" MODI FI ED PAGE
Figure 8, the processor 4 interprets
menory with direct access 3 is

transferred to t.he byffe ibeﬁgﬁ}gﬁwt

neously with the pajaneters Pl.

REP |REPLACEMENT SHEET)

||||a||y

According fo

-

Accord ng to
t he Yaet—t+hat—ttre—buft er
filled, by a function permtting

its direct exefutthen BROS hitt the randomescessortienory thes érésaasssrtihe

with the paraneters Pl.

user system to commence use of the personal computer system.

This document discloses that the data loaded into

the buffer memory are recopied into a random access memory.

5 This represents the case of the conventional systems in which

a program is remotely loaded into an additional memory.

The document EP-A-0 598 541 provides a control

device with programmable external storage.

It requires

minimum intervention of a microprocessor and has greater

10 - extent and flexibility.

It comprises a buffer circuit which

stores a control program for data transfer in addition to the

data to be transferred between one side and an external

storage means, a control device which reads from the buffer

circuit toward the control device in response to an instruc-

15 tion from the host. The control device controls the transfer

of data between the host and the external storézge means

independently of the microprocessor such that the microproces-

sor can execute other tasks.

The device described uses a "programmable" program

20 region so as to provide basis for a transfer of data between

a server and a hard disk.

There 1is no possibility for

instantaneous transfer of an immediately executable program by

the target.

Thus, a microprogram is necessarily loaded into

the buffer memory, then executed by a microprocessor which

25 setg the parameters of the sequencer of data transfer.

The document EP-A-0 628 908 discloses a personal

computer memory card

international association (PCMCIA)

3 MODIF1IED PAGE
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5 : , Figure 9, finally, discloses the | ' T@ﬁ‘&ﬂev
val ue V1 after execution of the function F1. 1 Sai ¢
functi-on F1 can reside in the buffer nmenory 3 |{}1h?ﬁe%§ HY
whi ch there woul d be a second successive execution to cqﬁry out .
Nevert hel ess, each new function 10 erases the precedi ng funttijon.
The | oading tine nust be very rapid. It is neces- sary thejefore
to have a direct nenory access of this card 2 for the persona
conput er 1 aspeeiphasad;rer exwenske foff modem, shareskswmoron seyvilng as an
processor 4. 15 In the enbodi nent accordin o the
i nvention, thénterface fo¥| ghPRERERFL16CPEPEAES  no ﬂ@ﬁg%rs%@éé§%am?mory

The conventlonal case, ysed jn the case of card 12,
requires remotREPELAFRGISE Shn PRI (oh o2 eaf%weprogrammmg FhearCucIa
L1 anom ol on SURUORL o SLPEALED B GhE PESSESSR! 14 0lin “Oener prblifs.
5 Moreover, the shared memory interface avoids the need to have
an initiation code in the PCMCIA peripheral. Finally, the
interface permits transferring data introduced by the user of
the personal computer, particularly a data terminal, to the
PCMCIA modem with a higher rate of data transfer than that .now
10 : available wvia the universal asynchfonous reception/emisgion
integrated circuit of the modems.

This document mentions the use of a programmable
memory in a PCMCIA card loaded during initiation, which is to
say before onset of use. It does not disclose the possibility

15 of 1loading during execution of an application, nor the
possibility of having rapid loading of the direct access type
to the memory. There are hence two phases. A firs.t initia-
tion phase in which an initiation program must be loaded
before use of the product. A second initiation phase in which

20 the double access random access memory permits transferring
the data between the server and the processor. This product
is hence wvery "open" and therefore not secure. There is no
control over the contents of this program. Moreover, during
the initiation phase, it is not taught that the random access

25 memory is loaded with new executable functions.

The patent EP-A-628,908 is representative of the

prior art, because the executable functions reside permanently

4 MODIFIED PAGE
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REP%CE—WMENW@’
, Exegution thus takes place as soon as all the ] E

witten into said flash nenory 16, and when the o] f3f

recei ves the execution command by the data t 'anws&qgﬁ@? %nel :
25 The conventional case requires a f{i of about 1 jta

2 seconds to load a function of 2 K octets.

11 MODI FI ED PAGE Fhe
mechani smused within the present invention, ~uses a principle

derived from the tibigA PCMCIA module, or any other thing. They cannot’ be

10

15

20

25

modified other than making an "update". This is to say that
there is needed a special tool to be able to modify them. 1In
other words, internally, there is no flash memory which is
reprogrammed.

In the process according to the invention, the
functions are not contained in the PCMCIA module but they are
in the HOST (PC}.

The fundamental difference between the two processes

‘is therefore in the location of the functions of patent

EP-A-628,908: in the permanent module {even if it is "updat-
able"), in the process according to the invention: in the
host (the functions are only those of passage) which is the
object of the present invention.

The object. of the invention therefore consists in a
mechanism permitting the rapid loading of new functions into
a volatile memory.

This process and the device for using it therefore
permit increased flexibility of operation for PCMCIA cards,
thus any new function can be implanted by simple addition of
external software.

Moreover, the flash type memory, which is relatively
cumbersome and not available quickly, is no longer indispeps-
able to the operation of this type of memory caid, which

permits substantial reductions of cost and size.

The process for rapid remote loading of executable

functional codes (F1) between on the one hand a personal

5 MODIFIED PAGE
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wa'" “HLB;
.The .principle.is to hard wire the data transm ssi on hanne
such that it will be directly executable by the 5 pﬁﬁﬁ
| f the data channel permits DVA type | oading, the 20 J em
(a personal conputer in the particular case of a PCMCI d),
can then directly access the program space of t he processoy,
there is thus a DPA nechanism 10 Ror—exafpte—teDBVB
specification (Digital Video Broadcasting) used in Europe in
1995 is a par FPERM&CTappPTREiISing at leasti omeofpuseeséotheasstwmederd, an
PCMCI A, which,defines particularly an extrenely rapid transfer
mechani sm per HFPPFQ&“\FIPW:I Hﬁ‘l§ Ser"’lng as atﬁf?lf‘éram@nml}' Wie dedtleemthaandspeed
of the order of 300 nanqgsec- per octet.
A load of 2 K‘“Sﬁ’f’&’scf‘ﬁa °’Fe’cﬁﬁ‘+‘é/s°‘%m+th€a6fi eéothe PCMCIA tyRe coswadsdag

According to éh%dﬂ":veerm %ngmbrt hi Sa bg;cggéssor a}lld a user device, a PCMCIA

5 interface is present between the computer and the PCMCIA card,
is characterized by the fact that it permits rapid remote
loading of a function by direct access to the target processor
(direct processor access function or DPA) of said PCMCIA card
which can therefore be directed toward the user device for

10 actuation. .

The buffer memory is directly accessible in the
processor of the PCMCIA card for execution by the processor,
because the transmission channel of data is hard wired so that
it will be directly executable by the processor, this data

15 channel permitting loading of the DMA type, the host system (a
personal computer in the specific case of a PCMCIA card),
directly accesses the program space of the processor; there is
accordingly a DPA mechanism (direct processor access); the
exchange of functional code between the PC RAM and the

20 internal RAM takes place as a DMA process, this process
controls the access to the internal memory cases without
having to position the address.

It consists in causing to reside all the functions
in the personal computer and no longer in the PCMCIA and to

25 execute them in the desired time by using the rapid loading of
the DPA type; there is the same advantége in simulltaneously

loading the call and the execution of the function, -the

6 MODIFIED PAGE
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. being directly executable by the internal processor 4REPb§CEEﬁ%H‘SHEET

renote | oading of a new function F1 whose executabl e{fcdde 1S 2 K
octets, thus requires 600 m croseconds, which is negli i-qga APR 1988 Dbje

relative to the two seconds of the conventional syst¢n$ #P al so
of ‘the time of execution itself (which is of the ’ or der 1p0 to
500 mlliseconds in the case of access to a 25 card with a chi

for exanple). This therefore permtts caustng arr. of

t he functi onsarguments Oft@&&Qﬂﬁun¢¢ﬂqnm§$@rtbﬁaBNQQWMﬁhieenmﬂmoofobges
in the PCMC A
MODI FI ED PAGEfunction.

The BIOS program integrated into the processor {read
only memory) permits rendering secure the use of the product.
5 During use, a new function is loaded by means of a
rapid process between the server and the random access memory,
then executed immediately by the processor under control of
the program.
The program is replaced by an interpreter program;
10 in this case, the preloaded function will be interpfeted.
The PCMCIA interface can be replaced by any other
interface of the same type such as the USB (Universal Serial
Bus) .
The accompanying drawings are given by way of
15 example but are non-limiting. They show a preferred embodi-
ment according to the invention. They permit easy comprehen-
sion of the invention.
Figures 1 to 5 show the different steps of the
remote loading of a function in the case of a. personal
20 computer and of a PCMCIA memory card according to the state of
the art.
Figures 6 to 9 show the different steps of remote
loading of a function in the case of a personal computer and
a PCMCIA memory card according to the invention.
25 The present invention relates essentially to a
buffer memory 3 which permits direct access to the processor

4 by a memory card of the PCMCIA type 2.

7 MODIFIED PAGE
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| REPLACEMENY dii

.card, and. to execute themin the desired tine by utilizijng rapfd
| oadi ng of the DPA type. The sane advantage of sinulta- 29 APR mui

t he

| oadi ng arises in the case of the execution signal of

function, the argunents-of said function and the execut- 5 abl
code of this function. The BI OGS intjegrated into the
processor (read only menory) permts rendering secure the use of
t he product. , During use, a new function is | oaded by
means of a r Api HOBEBREE st \itidHp keh dufifidze memnryt HS mddghordlsy a
menory, 10 t hen executed instantaneously by the processor under
control space §o { WBigho@chfss 1s had by’ positionimgs snbeakky hide

the particul ar ;advant age,_t hat the time of transfer of this |,
function int oa?l‘%ﬁe?ﬁnﬂgn%lé%&eé%ory case thatné%ro:f'?/ﬁ?%sh]éﬁ i o Bis2d rabrdtet o
B T s L
5 memory 3 according to the invention, which is to say with
directl access, permits accessing different wmemory cases
without having to position the address.
In general, the principle used consists of an auto-
incrementation of the address.
10 Upon each reading, the address pointer'displacés n"gr
one unit*®.
Of course this principle is not limitiﬁg on the
present invention.
This buffer memory with direct access to the
15 processor 4 of the card 2 functions in a manner substantially
gimilar to a uniformly accessible storage which is used to
transfer data between one system and another.
This uniformly accessible storage system is there-
fore connected to the data bus of the two systems in question.
20 The memory with direct access to the processor is
itself used to transfer the functions executable by the second
system, which is to say the PCMCIA card 2.
The transfer is effected by a data bus between the
first system, which is to say the personal computer 1, and the
25 direct access device 2, |

The card 2 can thus see the direct access device on

its execution bus.

8 : MODIFIED PAGE
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by an interpreter. In this case, the'preloaded functiREPhACENﬁ%n?SHEET. be

I nt erpreted.
ot her -
Bus) . .
MODI FI ED PAGE ‘
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15

20

25

PCMCI A interface cgnibe replagﬁq by &ny
interface of the sane type as the U$B (ﬂﬁhﬁﬁﬁg Ser
- 13

Said card 2 can therefore directly execute the
function.

Turning now to the figures, there can be seen- in
Figures 1 to 5 the present state of the art in the field of
the present invention.

The ewbodiment shown in these figures comprises a
personal computer 11 which is connected to a conventional
memory card 12 of the PCMCIA type.

This card 12 is thus essentially constituted by a
buffer memory 13 for communication, a processor 14, an
application device 15 and finally a flash memory 16.

. According to Figure 1, the user executes a new
function F2 which introduces it into the personal computer 11.

According to Figure 2, the function F2 is trans-
ferred to the buffer memory 13, which transfer is associated
with the transfer of the code_of said function F2.

According to Figure 3, the function F2 is then
transferred to the flash memory 16 wvia the processo? 14.

Figure 4 shows the dispatch of the execution request
from the flash memory 16 of the function F2 with the parame-
ters P2.

These parameters P2 are located in the buffer memory
13, |

Finally, according to Figure 5, the processor 14
interprets the command received and executes the function F2.

Then it instructs the computer associated with the user device

9 MODIFIED PAGE
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. REFERENCES

the PCMCI A type 3. Buffer nmenory permtting

t he pr-ocessor
card 2

channel for data fromthe conputer 1 in the

card 2 10
PCMCI A type
14. Processor

10

15

20

25

1. Personal conputer
€ssS tc
4. Processor

l?;grectlon‘[gf

11. Personal conputer 12 N@nnry card of t
13. Buffer nenory for conmuni cat+enr—ef—tte—card 12
15f eohdhmmirtier execution ©5. FDeby cerivingsa ngplvee V2arid tBe

5 4 of the card 2
5. User device of card 2

—h

buffer memory 13.

According to a preferred embodiment, the function F2
is preserved in the memory in the flash memory 16, but this is
not necessarily so.

One of the problems of this device according to the
state of the art arises from the fact that if several func-
tions F are loaded in the flash memory 16, the assembly of the
executable codes can exceed the capacity of the memory. There
are then risks of erasure or of saturation of the system.

According to Figures 6 to 9, the present invention
simplifies substantially the remote loading of a function.

According to Figure 6, and in a manner analogous to
Figure 1, the user loads the function F1 into the interior of
a personal computer 1.

Accoxding to Figure 7, this function Fl1 is then
transmitted via a data transmission channel 6, the function F1
proceeding from the computer 1 in the direction of the PCMCIA
type memory card 2 whose structure is characteristic.

Thig card 2 comprises essentially three important
elements, namely the buffer memory 3 permitting direct access
to the processor 4 by the card 2, the processor 4 and finally
the user device 5.

According to Figure 7, the function PFl1 ig thus
transferred to the buffer memory 3 with direct access simulta-

neously with the parameters P1.

10 MODIFIED PAGE
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15 . 16.. Flash nenory of the card 12 . v a
new function in the conputer 1 and the card 2

F2. Execution of a new function in the conputer 11 ahd tﬂ?ﬁ APR 1988 j

card 12 20 P1. Paraneters of the execution gopmand of F1

P2.” Paraneters of the execution comand of F2 V1. Display vjl ue
of the execution of F1 V2. Display val ue tf—the—exectiiem=st F2
14 MODI FI ED PACGE

According to Figure 8, the processor 4 interprets
the fact that the buffer wmemory with direct access 3 is
filled, by a function permitting its direct execution by the
processor 4. It thus executes F1 with the parameters P1.

5 Figure 9, finally, discloses the inscription of the
value V1 after execution of the function F1.

Said function F1 can reside in the buffer memory 3
in the case in which there would be a second successive
execution to carry out. Nevertheless, each new function

10 erases the preceding function.

The loading time must be very rapid. It is neces-
sary therefore to have a direct memory access of this card 2
for the personal computer 1 as well as direct access for
execution by the processor 4.

15 In the embodiment according to the invention, the
flash memory 16 is thus no longer necessary.

The conventional case, used in the case of a PCMCIA
card 12, requires remote loading of a new function F2 by the
data transmission channel, interpreted by the processor 14 of

20 the card 12 and then inscribed in the flash memory 16.

Execution thus takes place as soon as all ‘the
function F2 is written into said f£lash memory 16, and when the
processor 14 receives the execution command by the data
transmission channel.

25 The conventional case requires a time of about 1 to

2 seconds to load a function of 2 K octets.
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\What. is clained is: 1. Pr ocgﬁﬁfﬁﬁiﬁﬁﬂﬁﬁﬁ'cﬂﬁ%l e

l-oadi ng of the code of execut abl e functions ™ (FI') betwee n the
one hand a personal conputer (1) conpri$ing at

processor, a Nenory, an i nput / out put unijt se;&ﬁrﬁ%‘ oft and,
on the other hand, a 5 menory card or inpuf/output card-efthe’
PCMCI A type (2) conprising a buffer negory (3), a procesgor (4)

and a user ) e .
The mechanism used within the present invention,

uses a principle derived from the DMA.

The principle is to hard wire the data transmission
channel such that it will be directly executable by the

5 processor.

If the data channel permits DMA type loading, the
host system (a personal computer in the particular case of a
PCMCIA card), can then directly access the program space of
the processor, there is thus a DPA mechanism.

10 For example, the DVB specification (Digital Video
Broadcasting) used in Europe in 1995 is a particular applica-
tion of use of the standard PCMCIA, which defines particularly
an extremely rapid transfer mechanism permitting writing a
buffer memory of data at a speed of the order of 300 nanosec-

15 onds per octet.

A load of 2 K octets thus requires a time of 600
microseconds.

According to the invention, this buffer.memory 3
being directly executable by the internal processor 4, the

20 remote loading of a new function F1 whose executable code is
2 K octets, thus requires 600 microseconds, which is negligi-
ble relative to the two seconds of the conventional systems
and also of the time of execution itself (which is of the
order of 100 to 500 milliseconds in the case of access to a

25 card with a chip, for example).

This therefore permits causing all of the functions

to remain in the personal computer and no longer in the PCMCIA

12 MODIFIED PAGE
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.devi.ce (5), a.PCMCIA interface is present between the c@ﬁ%ﬁ%égE'““”—SHEET
(1) and the PCMCIA card (2), characterized by the fact
that it permts rapid renote | oading of a function 10 ?Q ﬁ?RdBB&ctl

access to the processor target (4) (Drect Processor . Acc
f-unction) of said PCMCIA card (2) which can thus direct it
toward the user device (5) for use. bR Eree—

| oadi ng process according to claiml, characterized by the fact
t hat the buffeardensngd ) dxedlitecthsmatnesdebldesiired time by whdlizing
processor (4) of the PCMCIA card for execution by the 5 processor
because the dedRidrieadingoh tdmPRal typenartheigane advantage ofushmufsae-it
will be directly executable by the processor, this data channe

perm tting i RFesResofipge apigepyfé thige case of thepgxecubipmppignal of

personal computer_in the specific case, of . .PCMCI A card),
accesses direb ?nyﬂgéb?Bgr ﬁ?sﬁ§€8m8Ft?h8g said function snd the’ bkecut-

15 5 ablehggﬁglgP Eﬁgg function.

The BIOS integrated into the processor (read only
memory) permits rendering secure the use of the product.

During use, a new function is loaded by means of a
rapid process between the server and the read only memory,

10 then executed instantaneously by the processor under control
of the program.

This process has the particular advantage that the
time of transfer of this function into the random access
memory is negligible relative to the time of execution of the

15 function itself.

In a particular embodiment, the program is replaced
by an interpreter. In this case, the preloaded function will
be interpreted.

PCMCIA interface can be replaced by any other

20 interface of the same type as the USB (Universal Serial Bus).
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.10 . . processor, there is accordingly a DPA rrechmr}q(’{q@m{ac{ “3_-;1

processor access); the exchange of functional code bejween-the
RAM PC and the internal RAM manifesting itself as a D 2a APR)];gmlgrocess,

this process interferes with the access in the case t erinal
menories wthout having to position the address. 3.
Renot e | oadi ng process according to claiml, characterlzed Ry

t he fact that consists in causikg=te—estde-att—the

functions in the personal REEERENCGES ind no | onger in the PCMCI A
card and 5 to cause themto be executed at the desired tine by

usi ng the 1. Personal computer

2. Memory card of the PCMCIA type
3. Buffer memory permitting direct access to the processor
5 4 of the card 2
4. Processor of card 2
5. User device of card 2
6. Transmission channel for data from the computer 1 in the
direction of card 2
10 11. Personal computer
12. Memory card of the PCMCIA type
13. Buffer memory for communication of the card 12
14. Processor of the card 12
15. Device for using the card 12
15 16. Flash memory of the card 12
F1. Execution of a new function in the computer 1 and the
card 2
F2. Execution of a new function in the computer 11 and the
card 12
20 P1. Parameters of the execution command of F1
P2. Parameters of the execution command of F2
V1i. Display value of the execution of F1

V2. Display value of the execution of F2
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.rapi.d | oadi ng- of the DPA type; there is the sane advantage of

l.oadi ng simultaneously the call to execution of the function,
t he argunents of sald functlon and the executabl e code

functi on.
cldiml,

the fact
the BI OS programi n'ﬁﬂ?ﬁg% processor ?geégaéﬂﬁ
menory) permts ren use of the 5 . product
5. Renote | oading process accordlng to claiml, characterlzeﬂ
that during use, a nd

by the fact
by neans
access 5

"""—ﬁ'_'F@nDte | oadi ng pr

of a rapid process between the server and the random
menory, then executed instantaneously by the process und

control of the program

io

What is claimed is:

1. Process for rapid remote loading of the code of
executable functions (Fl) between on the one hand a personal
computer (1) comprising at least a processor, a memory, an
input/output unit serving as a port and, on the other hand, a
memory card or input/output card of the PCMCIA type (2)
comprising a buffer memory (3), a processor (4) and a ﬁser
device (5), a PCMCIA interface is present between the computer
(1) and the PCMCIA card (2}, characterized by the fact

that it permits rapid remote loading of a function
by direct access to the processor target {(4) (Direct Processor
Access DPA function) of said PCMCIA card.(z) which can thus

direct it toward the user device {(5) for use.

2. . Remote loading process according to claim 1,
characterized by the fact |

that the buffer memory {3) is directly accessible on
the processor (4) of the PCMCIA card for execution by the
processor because the data transmission channel is ﬁard wired
such that it will be directly executable by the processor,
this data channel permitting increases of the DMA type, the
host system (a personal computer in the specific case of a

PCMCIA card), accesses directly the program space of the
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processor access) ; the exchange of functional code between the
MODI FI ED PAGE

RAM PC and the internal RAM manifesting itself as a DMA

process, this process interferes with the access in the case

of internal memories without having to position the address.

3. Remote loading process according to claim 1,
characterized by the fact

that consists in causing to reside all the functions
in the personal computer and no longer in the PCMCIA card and
to cause them to be executed at the desired time by using the
rapid loading of the DPA type; there is the same advantage of
loading simultaneously the call to execution of the function,
the arguments of said function and the executable code of this

function.

4. Remote loading process according to.claim 1,
characterized by the fact

that the BIOS program integrated into the processor
(read only memory) permits rendering secure the use of the

product.

5. Remote loading process according to claim 1,
characterized by the fact

that during use, a new function is loaded by means
of a rapid process between the server and the random access
memory, then executed instantaneocusly by the process under

control of the program.
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