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The present invention relates to a method’and an apparatus
for remote,bootinq of an operating system through a network.

Frow British Patent Application 2,231,180, it is known to boot a

first computer, connected to a second computer through a network,

by loading a subsystem of the operating system into the memory of

the first computer, the subsystem including the commands enabling

£ile copying, the creation of a directory, disk formatting, and

the operation of a connection_throuoh the network so that this

 first subsystem can then be.used to transfer all the files of the

-. 'operating_system from the second computer to the disk of the

first computer. The method of this patent application has ﬁhe
disadvantage of reguiring an initial loading of & subsystem of

the operating system into the memory, ond then the presence of &

- magnetic peripheral, such as & hard disk or a diskette reader in

the first reader into which tho operating syStem is to be loaded.'

Such a procedure is espeoxally incompatxble with remote booting

iof term;nals, which must he done very fast.

us Patent 4,958,278 also dlscloses a method for loading

.data or programs into a plurallty of terminals. These termznals.

" ment by one of the stations;tha;;has just been_tutnéd on, the

‘are not provided with a disk reador. Once a 1oadin§ireqoe9tois :
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' i firét-station, then the keqond stationhwill take into account the

frames sent to the £f}st-$tation,-by-noting'in'a.table_the fagt

thaf it is missing the}fifst'ffames received by the first
station, Pach staﬁion-ﬁust'gend its acknéwiedgemant.afterffhe
ﬁransmission of one frgme; _bﬁcé'éll the §r§ﬁes-have been sent tb
the first'statioﬁ, the #f&tibné-th&t'ibggéd onto the network

later receive the first frames, which Ehey“had.nat initially

recelved because they were connecteg later;- In this method, it

is the server that,memqrizea the number of'the first frame that a

‘second station in the nétwork.reCEivés-at-the moment that station

appears, and that at thé'end of ioaqing the first station

able to'recéive._ This method requires éach-statipn to send its

- own acknowledqement; which réquirgs timertd[transmit_the various

‘acknowledgements for eaéh-station, to'prevent cdllisions.. This

introduces a delay between the eng of transmission of one frame

‘and the transmission of the next'frame. This delay must either _

‘be variable as a function'of_the_number of tﬁé station connected,

Or must be calculated to correspond to thé=m§gimum'configur&fioh;"'

. However, thigfmethod'ahd'apparatus permit-on1y a-f§xed'kih§'
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of operation by a predetermined remote booting program that

performs the loading of a fixed application onoe and for all.

One object of the invention is to propose a’ method for
loading terminals that may not include a disk or diskette unit
and that makes it poeeible, for a standard terminal architecture
using the standard Pc operating system (MS-DOS), to load all the
applications or files that may be desired later. |

This object is attained in that a method for remote booting
by & server of at least one terminal, including & volatile memory
(RAM), at least one processor, a teleoommunications card enabling
connection to the server by a network, the server being provided
with telecommunication means and memorization means of sufficient

capacity to store the communications. protocol the operating

Bysten of the terminale recopied into an image file, its own

operatlng system, and the appl;oatxons programe, is cheraoterized
in that it includes a method of remote loading of a startup
program, consisting of transforming the f1rst interruption
produced by a termznal followxng its being powered up into a
request for reading an image file memorlzed in the server.

In another feature, the 8step of remote booting of the

etertup program consiets of loadzng the. etartup (BOOT) sector

- into the volatile memory RAM, starting the execution of this

stertup file, transforming the interruptions requesting aooess to

files of. nonexzstent magnetio peripherals of thecterminalointo



requests for reading the corresponding image file in the server,
Py & procedure of-cdsrdinats transformation.

In another featﬁre, the procedure of coordinate
transformation consists of transforming the coordinates of
physical sectors of the filesg of the'masnetic peripherals into a
logical chapter numbssing_of_the image file corresponding to the
sectsr of the file called by a sectsr correspondence table, |

trahsmitting t¢ the server the chapter reading request, and

" sending the chapters of the images files to the set of terminals.

~In another feature, the volatile memory RAM of the

terminal, after the first remote booting of the startsp program,

contains a file allocation table (FAT) establishing a
correspondence among the diskette number, the head number, the
track number, the track sector number, and the file name, and a
sactor description table (SDT) estsblishing & sorresﬁsndencs
among the diskette number, ths track number, the track sector
number, and the chapter nuﬁber of the image file of the server.

In another characterist;c; the program for transformation_.

‘of the. interruptions (EMUL INT) is memorized in a nsnvolatile |

memory (PROM) of the telscammunications card.

In another characterzstic, the method enables the remote

 loading of files of the operatinq system, constxtuted by the

I0. SYS, MSDOS SYS, CONFIG. SYS and COMMAND COM files. _
In another characteristic, the file allocation table (FAT)'
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ie memorized with eternal status (KEEP FOREVEh) in the random

access memory RAM, this status indicating by one bit of the word

the state ¢f the sector deeoription card,

Another object is to propose a méthod for remote booting of
a plurality of terminale that limits the waiting time of the
terminals,

- This object is attained in that when a terminal sends a
request for a first-chapter.te the.ser#er, the server waits for a
period of time T1 before replying, to assure that.other terminals
will not be having the same requeet.

In another characteristic, a request for a first chapter by
another station arriving before a period of time T2 following the

requeet for the same first chapter by a first station has elapsed

-ie-&ccepted immediately, and the procedure of remote booting of

all the stations having eent the requests is reeet to 0 for these

‘stations.

In another feature, the server closes tha eeeeion at the
end of a time T3 between the transmissxon of each chapter and a
time T5 between each frame tranemieezon. _

In another feature, the server transmits an end of boot
frame at a time T4 after the transmxseion of an end of ohapter :
freme, without any other etatzon heving sent a request.

In another feature, the timee T1-75 are parametrizable.

: Another object of the inVention is to propose a remote .
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booting method which after the end of remote bhooting of a first

operating system set can also remoté boot varicus applications,

. either on request of the terminal or by multiaddressing

(mqlticaating). _ _
This object is attained in that the method includes a step
of sending specific data frames to the bhapters that include the-

Ethernet address of the receiving stations.

Another object is to permit access to the file loaded into
the terminél and for nonexistent files to enable their remote
booting, ; | _ |

This object is attained in.that the terminal, when
executing an instruction ;o'open a file, reads the file
allocation table; thus determines the sector and then reads the
sector description table to_déte:mine the chapter to be looked
for, executes the chapter,'if.the chapter resides in the #AM |

executed; sends a requestrfor remote booting to the server, if

" the chapter is absent.

In another featuré, fhe_sector description table_includes a
state byte indicating by one bit the reception of the chapter, by
another bit its use, by a third bit the status "KEEP FOREVER", by
a fourth bit the number oﬁ,thé'segment, by a fifth_bit the |

presence of a fill value, and by a sixth bit a.data-specifid'

sector. _ o
In ancther feature, the terminal includes a state register
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ivr tne emulated intétfupﬁion.function, which in the case of the
fecéption[af an end of reﬁoté béot frame makes it possible to
deternine, by reading registers DL and AL of the migroprocessor

(213) of the terminal, whether it is necessary to perform a ﬁldad

data segment” function or a “shutdewn" function.

Further characgeristics:gnd advantages of the present

invention will become more apparent from reading the ensuing

desdription, taken in conjunction with the accompanying drawings,

in which:
| Fig. 1 is a schematic view of the entire network enabling
the employment of the remcte booting method.
Fig. 2 is a schematzc {llustration of the timing diagram of
the exchanhges between the séfver'and one or more stationss |
Fié. 3 is a schematic view showing the'state;qf the network
after loading of the gperating systémr

FPigs., 4A~-4C show the constitution of the various frames

‘used in the remote booting method.

Fig, 1 shows a server (1) connected by & telecommunications
card (10) to an Ethernet network (3) and through this Ethernet
network'(S) to at least one first (STI) and second (ST2)
terminal. Each terminal STl (21), 8T2 (22) is constituted
identically by an Ethernet communzcations card (211), which
includes 8 processor (2110) and a "PROM for managing the processor

package (2110). This PROM (2110) inéludes not only the package
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ﬁanaqement program but also either a program UDP for establishing

multiaddress connections with the server, or a program (IP) for -

‘establishing siﬁgle—address connection with the server. Tha PROM

also contﬁins an intérruption emulation program 13 and-qn
interruption program 19. The card 211 communicates with the bus
of the terminal. The terminal itself includes a micropro¢essqr
(213) and a rindom access memory RAH wfth a capacity of at least
1 Wb, connected to the microprocessor by the bus. The '
micrOprocessor (213) cammunicates with the telecommunications
card (211) by the bus, and the initialization program contained
in the read-only memory (ROM) of the station, upon &
reinitialization, makes it possible to generate an interruptien °
(19}L'which is emulated by the p:ograﬁ gtored in the PROM (2110).
This emulatidn makes it ﬁoss?ble to establish a connection with
the server, with the aid of the programs UDP or IP, The memoxry
(2110) also contains a remote boot protocol (PROTCH&)-and a
driver NDIS. As soon as ?his'station'is'poﬁered up, ﬁhé
interruption emuiation progranm (ITIQ) bring;-about the .
tranémissibn of a frame to the server by_the_bommunicationS'-
protocol UDP or IP, and the'server remote boot prbtodoi TCHG
fepiiés to this fr&mé by tréﬁsmitﬁinq the file ﬁllocatian tables
(FAT)} and sector descrxption ‘tables (SDT) which are stored in the

cache diskette CD of the random access memory RAM (212). After

this ‘transfer and after_the server has sent a program BOOT for



initializing the station,_the'stﬁtion executes this program, and
as soon as it encounters'a':eQuest to read a nonexistent file in
;ts RAM, it generates an‘interruption (IT13) to request access to
the magnetic peripherals that are nonexistént at that station.
This request for access to ﬁhe ﬁagnetic.peripherals (INT13)
causes the executian';f an gmulaﬁion'program; which bringg about
the establishment of a link with the server (1) by requesting the
gerver to send a chapter corresponding to thé name of the file
the opéning of'whichlhas been requested. The file allocation
table (FAT) makes it possible to establish a correspondence
between the file name diskétte'number, the-head_number,_the'track'
number, and the track sector hﬁ_mber where the file is located, at
a station that has a diskette or disk, and the table (SDT) makes
it possible to establish a'¢értespondeﬁcé between the sector
numbex and_thé chapter nunber to be requestéd from the server.
Following'this regquest, the éefver-administgator prodram'(ADM),
in an image file (IMA),'prepares_the chapter requested by'the
station, In Fig. 1, the image;file includes the MS-DOS- operating
system.files,.which are conétituted by the I0.SYS, MS—DOS.SYS,.
CONFIG.5YS, and COMMAND. COM files, Each time the MS-DOS
operating éystem is executéd, ﬁﬁé.station will réquést the
opéning'of the £iles neoessafy for its function,,and this file
qpeniﬁq will bring about a'éhaptéf.reques§ untiiiall the files

._peceséary'iotrsystem functibn-haﬁe been'loaded, to_enable hormal
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function of the terminal. At that moment, the system
configuration, assuming that.only the terminal 8T1 is in
operation, corresponds to that shown in Fig., 3, in which it can

. be seen that the volatile memory (212) has been 1oade& with the
10.8YS, MS-DOS.SYS, CONFIG.SYS, COMMAND,CO and NETFLOP.DOS
prograns, this last ﬁtogram being intended to handle the

" management of the ctmmunications_card ih such a wvay as to
optionally'permit later remote booting in response to specifiq
sector or chapter reguests. The remote booting protocel employed
is ghown in further detail in Fig. 2,-in which it can be seen
that the station (1) sends én'initializing reéuest (BD), to which
the server responds with a_"BQOf REPLY" meesaée (BR). Following
that response, the station sends the chapter requeet,_in this.
case for the firét chapter;jby'sending a "start chapter 1“ (sci)
frame, to which the,server_respends by the request (ARPD) for the
Etherhet address, in the_cese of a multi-a@dressing. _
commuhication, and the statitﬁ fﬁrnishes this information by the
response (ARPR). 'Follawing'thet respbnse,"the aerver.éends a
sector descriptian table'ffame foi chapter 1 (SDTC1), and then at
the end of a txme T5 sends the data of chapter 1 (DC1), which may;
be sent in a pluralmty of frames, always with an interval of time
5 betWeen each frame, The server waxts for a period of time T1
'between the "start chapter 1" (sc1) messege requesting starting

of remote baotlng and the response message reqnest;ng the
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addfess. This time interval enables other stations, whose
startup took place concomitantly, alsc to send their “start
chapter 1" (5C1) messages, resulting in immediate'accaptance by
the server. At the end of transmission of chapter 1, the
station, if it finds an error, sends an error message SDTE
relating to a portioﬁ'of chapﬁer.l, and in that case the server
resends the frame SDT of chapter 1 (SDTC1) &nd the specific data
for that chapter (SDC1)} that have not bgen received, At the end,
the server sends an "ehd.chapter 1" frame (EC1), and the station
executes this chapter 1 received, in ofdér in the éoursq of
execution to discover whether the file_correépanding to the
chapter received.requireé calling up another file, That triggers
a request for another chapter'ﬁ via a ﬂstart;chapter n"* frame
SCn. Whén it receives this request, the serﬁer waits for &
.period of time T3 before sending the frame SDTCn constituting the
sector description table.of-the chapter n ahd the frame DCn for
the data of this chapter; "As before; if the étation sends én
error frame relating to the.éhapter n (SDTEéﬁ), the server will
send the frame of the sector desdriptioh tablé of the_chaptef
(SDTén) and the spegific.aata for ﬁhis'qhaﬁtef 8PCn that were hot
. received properly. Once the station réceivas the end of dhaptgr
frame (ECn), the chapter received is exécuted; and if there is |
any error in the data,'é daté}e?to?ffréme for;chapter_n (DECn) is

 Bent, in_order”to_bbtain tﬁe"transmissidn?§f § data frame'for
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chapter n (DCn) on the part of the server. Once again,
transmission is completed by an end frame for chapter n (Cn).
The server then waits for a period of time T4, during which, if
it receives no complementary request, it sends an "end remote
boot" frame (ERB). In the case where the server is connected to
a plurality of etaticns, and when a seccnd station 2 ST2 sends a
chapter 1 request SCl by connecting jitself to the network during
a4 time interval T2 following the connecticn of a first station,
the request of this second station is 1mmed1ate1y accepted, by
cancelling the procedure cf remote boctzng the first station and
beginning the p:ccedure egain f;cm O.fcr the set of both
‘stations. This procedure nakes it unnecessary to have to wait
 for the end of remote booting of one station 1 to rsmote_bcot'a
~gtation 1, or again tc_avoid hening a memory at the'server.level
‘that manages the chapters that have not been received in order at
the end of remote booting to request the remalning chapters to be
. raceived, as in the case of US Patent 4,958,278, |

~ Each frame sent in the course of the remcte bccting
eequence shown in Fig. 2 has a specific ccnfiguration
- gorresponding to that shown in qus. 4A~4C. Hence the "start
:chepter" frame (8C), by its first two bytes, makes it pcssible tc
indicate the frame type and to let the server know that this is 2
- tgtart chapter" frame, requesting the transmissicn of a chapter.

'by the next 12 bytes, to define the name of the volume in whxch :
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the Chapter to be seqt'is.Jocated, and by the next two bytes to
‘define the identifier, that is'the number of the chapter in ASCII
code; and by the next twe words to derine the Ethernet address
{IP station) of the station
~In the diacussion that follows, 1nformation that is

identical and has the same format in the other frames will not bhe
described again. |

The sector description table frame SDTC of the chapter also’
'contains the following.infbrmationé type of framet, name of the
volume, identifier, the informatien defining the mask of the
frame formed at one byte and indicating, with the bits Al, the
frame ﬁumber'pertaining to'this formation SDTCt" A'éupplementary'
- byte défines the maximum mask of the frame, by setting all the .
bits to "1"; the next two bytes define the first data segment,
and the ‘next two other bytes define the second data segment, if
any. Two supplementary bytes deflne the shift where the next
cards in the sactor descript;on_table will: be implanted, and two
supplementary bytes define.the_ﬁumher of fp;lowinq cards. Thé~
‘cards are defined.in eight byteé each ahd,'as-thbwn.by the éDc
qafd,.have_the sector numbét in two bytes, the pseudonym of the
1sgctbr in two othe:'bytes,:thé étift in-tﬁé'diékétte_cache in the
| next two bytes, the £ill value in oﬁe byte,:andlthé_state of the

- ¢card in another Byte, dafined by the bit 7 atf"lﬂ,tthe logical

value to indicate that the_éectgr:has been_receiyéd; thefhit-sﬁat__ﬁlt
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"i" to indicate that the sector has been used, the bit 5 at wi®
to indicate that the sector should be kept forever, the bit 4 at
"1 to indicate the segmént number, the bit 3 at "1 to indicate
a £ill value, and the bit 0 at *1" to indicate the data specific
to the sector. . _ |

' The SDT error trame (SDTE),.like the following frames, is
constituted by information on the type'of frame, volume name,
identifier, Ethernet addresé of the station} and the mask of the
frame SDTC. The specific data chaptér frame (SDC) also includes
the information, frame typé,-volume namé, identifier, éhift bﬂ
the first card, shift of the tenth card, an Ethernet address in
Eix bytes definlng the address of the station, and the data to he
sent, in 512 to. 1024 bytes. | .

The data error frame'(bﬂj also includes the frame type, the
volume néme,.the‘identifier, inférmation over two bytes
indicating the number of missing sectors, and in two other bytes,
for'each missing sector,_thé ﬁumber of the missing sector.

The end of chapter frame EC and the end remote boot frame
(ERB) include the frame type and the volume name. -

The specific sector request frame 68D also includes the
- frame type, the volume name, the 1dent1fier, and the number of
the specific sector requested in two bytes. | |

The frame 3SR, in addltion to the above 1nformatlon,

includes the data in 512 bytes.
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The interription emulation program 13, by way of the

status register of the emulgted functions, ﬁpdifies the

.~ information contained in the registérs of the processor (213) of

the station in accordance with the following table:

0  reset
1 disk_status

2 read
3 write
4 verify

5 format

8 parameters

d  special

reset the “carry' flag (NY) to 0

samples the diskette status ("read"
function) and reset carry (NY)

.see description above

return "write protect” code and carry error
(cy) | |

reset carry (NY)

set carry error (CY)

sample the disketﬁe parémgters and reset
carry (NY) | |

special remqte boot-featurés._ (see ngtatus
of TCHG after receiving end_remote _boot -
with NETFLOP")'; with rggisters_nn = 0, AL
= 0, this involvés'the-"chahge data
segment® function between the PROM and
NETFLOP ~ 'lw_it_-h:' z?egi_sf.-érs DL é_o, AL = 1, it
involves the function of shutting éown the

PROM, or "shutdown".[s
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16

17
l8

read_daéd
change_line

set_dasd

- set_media

16

return code

caryy (NY)

return code
(NY)

return code
return code

(CY)

“change_line avail."” and reset
Wnot active" and reset carry

"OK" and reset carry (NY)

*write protect" and carry error

All the other function codes return a return code 01.

Hence it can be coﬁfirmed that in the case of the special

function repregented by the code including between 9 and. 15, the

registers DL and AL of the microprocessor are to be loaded with

function of PROM shutdown.

logic. values that will indicate either a change of segment or the

The other'functions emulated make it

possible to madify the. bits (CY) and (NY)} of the state register

of the microprocessor.

When the CONFIG,8YS file shown in Fig. 3, containing the

PROTMAN,DOS, ELNKII,DOS, NEMM,.DOS and TCPDRV.DOS files, which

respectively assure the functions of protocol manaqement, card

driver, memory manaqement, and resident portzon of the

cammunzcations program, have been 1oaded and when the entire

operating system as well as the NETBIND-EXE program . have been

loaded, the server sends an "end remote boot" frame (ERB), by

’ which it 1ndicates to the PROM that all the programs have been-
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loaded, and the remote boot'protacollcontained in thelPROM
terminates this remote booting by several actions, which consist
of starting the execution of the NETBIND program which uses the
program ELNKIi.DOS_to access the network; this program NETBIND
starts the execution of NETFLOP, whicn enabies loading the data
gegment and'recoveriaé thelcontext of the stoppage managed by the
PROM. NETFLOP also brings about a normal shutdown of the PRONM, |
with reset of the network card and restoration of the I#QS vector
to the ¢ld BIOS vector, and deinstallation of the'manéger of the
programmable timeouts of the remcte booting process, This

. shutdown cauées’the management of the interruptions, and in
particular of the interrupgion 13, to change over from the PROM
to the NETFLOP program. This new manaqemént makes:it possible to
have a parametrizable behavior different from thaﬁ'fixedly
defined by the PROM. The management of INT13 by the PROM is
v&lid as long as the shutdown has not been done. After the
shutdown, the 1ntegruptzon 13 of the PROM calls on éither the

. interruption vector 13 of NETFLOP or the'&ld éIOS-vector. -This
shutdown is done by executing the following sequence, written for
a microprocessor (213) of the Intel 386 or 482 type, ‘and its
transposition to other mxcroprocessors is withxn the competence

- of those skilled in the art._



push
push
xXor

mov

mov

mov

cmp

pop

ine
cnp
jae
test

$nz
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ds - send data segment ds to the
reqistqr stack
ax - send registers AX and Al constituting -

ax to the stack

ax, ax - exclusive-or for ax
ds, ax, moving ax =->'dx

‘ax, word ptr ds:(4a2h) - moving the

contents from the address determined by
the contents of ds + 4a2h to ax
ds, ax —-movan ax to ds

ai, 0 - comparzson of_the registet di with

the value 0

ax exéracticn from the register ax:
not_ours if di is not equal to zf = 0 skip
to label "not ours"

ah, 19%h comparison of 1%h thh the hlgh
portxon of ax

not ours skip to "not ours® if ah above 19h
=» CP = 0 -

boot state, SHUTDOWN

another story skmp to "another story" if

 not equal to 0 +> zf = 0 (1f boot state =

SHUTDOWNJ

es - send ta the stack of register es



not_ours:

pusha

mov
nov

shr

shl
call

call
popa

pop
pop .

iret

pushf

call

pop

retf

19

save the eight general registers in the
stack
bp, sp - move 8P -~» BP

8i, ax - move AX __» 81

i, 8 - shift logical right by 8; get rid

of all ,

si, 1 - shift to the left by 1;
cs:dispatch[si)-calling the contexts of
dispatch indexed by si

stare_status - routine store-status call
extraction of the eight general registers

from the stack

es = extractzon from the register es

de - extraction of the data segment from

‘the register

return form 1nterrupt

send flags to the stack
'dword ptr save_13: old vector (BIOS)
ds - data segment extraction -

2z | because af carry

'fiag:
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ancther_story:
pushf
call dword ptr new_it_13; netflop vector

pep  ds
retf 2 | o ! because of carry
flag

floppy endp

The management of INT13 by NETFLOP calls on the parameters
"KEEP FLOPPY" and "KEEP CACHE" stated in a protocol point INI

file, which as a function of their states bring about the

following function:

KEEPCACHE = YES

KEEPFLOPPY = YES |
- INITI3h  Looks for the sector in the diskette cacha.

Lf the_sectbr'is.not there or is no longer there, a "specifiq
sector" reqﬁest is ganerated to the server'icHG. The server
directly accesses the diskette (the one whose FﬁT-and main
directéfy have been sent to the stétion.ﬁust iﬁﬁeraﬁively be
inserted into the sérvef reader) and replies to the statiqn_witnf
a "specific sector reply"_(SSR) frame addréssed.by'Ethernet
multicasting but including, in thé_brotbcol.portion of the_TéH¢,_

the address'IP.of the addressee station, The stations filter“
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this field on receiving such a frame.
Accordingly, a miniature file management remains availakble

for the station, after the end of remote booting.

KEEPCACHE = YES

KEEPFLOPPY = N&é

« INIT13h Looks for the sector in the diskette cache.
If the éector is not there or is no longer there, a %sector
inaccessible for reading” code is sent to the system,

- The cache remains active in memory.

KEEPCACHE = NOS

KEEPFLOPPY = YES

- A "specifie_sector" request'is generated to the server
TCHG, The server directly'accéSSes the diskeﬁte'(the one whose
FAT and main directory have been sent to the station must
imperatively be inserted into the server reader) and replies to
the station with a “specific ﬁéctor reply" fréﬁe addresSed b&
Ethernet multicasting but including, in the protodol.portion_of
the TCHG, the address IP of the addressee station, The stations
filter this field on receiving such a frame. | o

'Accordinqu, a_miniature-file'management remains available
for the station,‘after the end of remote Qooting; (See |

- performance, cohstraints;liﬁked with changing the diskette).
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-~ The cache is inactive, thus freeing the memory for the

applications,

KEEPCACHE = NO

KEEPFLOPPY = NO' _

~ INIT13h .A return code "gector inaccessible for
reading” is sent to the system. '

- The cache is inactive, thus freeing the memory for the

applications.

The "KEEPCACHE = YES" parameter assumes that the memory

range used by the CACHE does not threaten to conflict with a DOS

'applicatien.

Example: .
If the choice of the segment CACHE is 7000H, an applicat;on

-using this segment will overwrite the data of the cache,

presenting a very major risk of system blockage .,

Conversely, the segments. onooon remain available for the
_ cache at any moment whatever (outsxde any use of paginated memory
managers (EME) certalnly using thls same memory range).
"Note: the segments 0DOO0Oh and/or OEOOOh, zf they are used,_

are not freed after the "end remote boot" has been recelved; that _

1-'i‘r speeificalIY'
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~ upon reception of the SDT of chapter 1, after recognition
of the job segments 0DOOOh and/or OEQOOh, these same segmants are

validated, _
- upon reception of "end_remote;hoot", these segmants are

" not invalidated.
Further modifications within the competence of one skilled

in the art are also part of the spirit of the invention.
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CLAIME :

1. A method for remote booting by & server of at least one
terminal, including a volatile. memory (RAM), at least cne
processor, & telecommunications card enabling connection to the
server by a network, said server peing provided with '
telecommunication means and memorization'means'of sufficient
capacity to store the communications protocol, the operating
system of the terminals recopied into an imaqe fxle, its own ‘
operating system, and the applications proqrams, characterized in
that it incl@des a method of remote loading of a étartup program,
consisting. of transfofming the first interruption produced by a
terminal following its being powered up into a request for |
reading an image file'memoriéed in the server.

2; The method of claim 1, characterized in that the step
of remote booting of the startup program consists of loading the
startup (BOOT) sector 1nto the volatile memory RAM, starting the_

. execution of this startup file, transforminq the interruptions |
requesting access to files of nonexistent magnetic peripherals of
the terminal into requests for réaaing the correspending image

file in thé'sé;vér,-by.a procedure of codrdina#e{transfﬁrmatioﬁ..

T HIS SHEET HAS BEEN
: REPLACED
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3. The method of claim 2, characterized in that the
proeedure of coordinate transformation consists of transforming
the coordinates of physical sectors of the files of the magnetic
peripherals into a leqical chapter numbering.of the inage'file
corresponding to the sector of the file eellee by a sector
eorrespendenee-table:.transmitting to the server the ehapter
reading request, and sending the chapters of the images files to

the set ¢of terminals.

4; The‘methed of one of claims 1-3, eharaeterieed in that
the volatile memory RAM of the terminal, after the first remote
booting of the startup program, contains a file allocation table
{FAT) establishing a correspondence among the diskette number,
the head.number, the track number, the track sector numbexr, and
the file name, and a sector description table:(sDT)-establishing
a correspondence among the diekette.number, the*tfaek number, the-

track sector number, and the chapter number of the image file of

the server.

5. _The method of claim 2, characterized in thet the
pregram for transformatxon of the interruptions (EMUL INT) is
memorized in a nonvolatzle memery (PROMJ of the

teleeommunieations card.

Thls Sheet Has Been Rep
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6. The method of one of thé fore@oinq ¢laim, characterized
in that it enables the remote loadinq of files of the operating
system, constituted by the IO. 8YS, MSDOS. SYS, CONFIG.8YS and

COMMAND.COM files.

7. The methéd of claim 4, characterized in that the file
allocation table (FAT) is memorized with eternal status (KEEP
FOREVER) in the random access nemory RAM,.this status indicating

by one bit of the word the state of the sector description card.

8. The method of one of the foregoing claims,
characterized in that when a terminal sends & request for a
first chapter'to the server, the server waits for a period of

time T1 before replying, to assure that other terminals will not

be haviné_the same request.

9. The method of one of the foreqo;ng claims,
characterized in that a request for a first chapter by another |
gtation arr;v;nq before a period of time T2 following the request
for the same first chapter by a first station has elapsed is .

'accepted immediately, and the procedure of . remote bootxng of all

the statzons having sent the requests is reset to ¢ for these

stations.

This Sheet Has Been Rep lacedi
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10. The method of one of the foregoing claims,
characterized in that the server waits for a period of time.T3

between the sending of each chapter and a time T§ between each

frame transmission.

11. The method of one of iﬁc foregoing claims,
characterizcd in that the server closes the session at the end of
a time T4 after the sending of an end of chapter frame, if no

other station has sent a request,

12. .The method of. one of the foregoing clainms,

characterized in that the times T1~T5 are parametrizable.

13, The method of one"cf claims 1-7; characterized in that
it inciuqes a step of sending chapter-specific data frames which

include the'Bthernet address of thé recaeiving station.

14, ‘The method of one of the foregoing claims,
characterized in that the terminal, when executing an instructicn-
to open a file, reads the file_allccation table; thus determines
the secto?_ﬁﬁd then readsﬂﬁhe'seétcr?descripticn tcc1e to |
determine the chapter to bc lcoked for, executés the chapter, if;
the chapter resides in ‘the RAM executed; gends. a request fcr

. remote booting to the serVer, if ‘the chapter 15 absent.

e
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15. The method of claim 14, characterized in that the
sector description table includes a state byte indicatinq by one
bit the reception of the chapter, by another bit its use, by a
third bit the status "KEEP FOREVER", by & fourth bit the number
of the segment, by a fifth bit the presence of a fill value, and

hy a sixth bit a data-apecific sector.

16. The method of onhe of the foregoing claims,
characterized in that the termlnal xncludes a gtate register for'
the emulated interruption function, which in the case of the
recept:.on of an end of remote boot frame makes it possible to
determine, by reading registers DL and AL of-the miCroprocessor
(213) of the terminal, whether it is necessary to perform a "1aad

.data segment“ function or a "shutdown“ functlon.
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