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pres nt invention relates to a nethod and ar¥'apparatus f.or renotetfbsoting
of #n operating systemthrough a network. From British Patent Application
2, 231 180, it is known to boot a .first conputer, connected to a second
conputer t hrough a network, by |oading a subsystem of the operating system
into the nenory of the first conputer, the subsystemincluding the-
commands enabling file copying, the creation of a directory, disk
formatting, and the operation of a cohnection through the.network so that
this first subsystemcan then be used to transfer all the files of the
operating systemfromthe second conputer to the disk of the "first
computer. The method of thls patent appllcatlon has the dlsadvantage of
requiring an initi a&ilJe : B S T AnNETH

the menory, and then the presence of a

The present invention relates to a method’and an apparatus
for remote,bbotinq of an operating system,t&rough.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 loadiné a subsystem of the operating system into the mémory 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_through the network so that this
 first subsystem caﬁ'theﬁ 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 the
disadvantage of reguiring an initial 1oading.of & subsystem of
the operating system into the'memory; and then the presence'of a
.-_maqnétic peripheral,-ggcﬁ as a hard disk or a diskette reader in
the firetlfeadar'inﬁélehich ﬁhé operating syStem is to be loadéd.'
Such a procedure is especxally incompatxble with remote booting
) iaf terminals, which must be done very fast.
Us Patent 4,958, 278 also dlscloses a method for loading
.data or programs into a plurallty of terminals. These termznals.
‘are not provided with a disk reader. Once a loading'feqﬁeSttis o

f_sent by one of the stations that has just been turned on, the



nagnetrc perlpheral a diskette reader in the first
reader 'into which the operating systemis.to be. | oaded. = Such a procedure :
is-especially |nconpat|ble with renpte bootirng - of termninals, which nust be
done very .fast. - US Pat ent 4,958,278 al so:-di'scloses a nethod for -
| cading.. dat a or programs into a plurallty of termnals. These ternminals.
are not:provided w th a di sk reader. --Once: a: Ioadlng request is sent by
one. of the stations that has j ust". beenzturned on, the R
2 - server sends the first frame, Waits for. acknomdedgenent and
upon: reeei vi ng-t-he acknow edgenent. ‘sends the subsequent frames. ot
sends a | oading request. in the course of o
%efloadlng of a  first

sorre of-her "t erm na
transm 53| or‘P%'f"’ hesandsnthec diretpeadingg {91t QE cBEknoviedgement 1 ams

such'as a. hara di sk or

stat'i on, eﬁ;‘&l’ger%sqec%ggsttgtlon will takeln
Sent 10 the e ooknowleﬂqéméﬁtplfeﬂfe {Rs e
the subsequent frame
to! . 8,
'":tr .
o ansmission of the trames correspondinq to the loading of
. first st :
_ ation, then the seoond station will take into account the
frame
s sent to the £irst otation, by noting in a table the fact

transmission of one frame. Once all the frames have.been eent to
the first station, the stations that logged onto the netvork
later receive the first frames, whach they had not initiall
'received because they were connected later.- In-this methody it
is the server that memorizes the nurber of the first frame ;hat a
_second station in the network recelves at the moment that station

appe 3 ] '
Ppears, and that at the end of loading the first station

. own acknowledqemont whxch requires time to- transmit the various
oacknowledgemants for each statlon, to prevent collisions. This
.introduces a delay between tbe end of transmission of onelfoame
:and the transmission of the next frame. This delay must either

‘be va }
. riable as a function of the_number of the station connected



that it issmssing the first franes received by the first station. .
Each station nust send its acknow edgenent after the transm ssion of one-
frame. Once all the franmes have been sent to - the first station, the
stations .that | ogged onto the network | ater receive the first franes,
whi ch they had not initially recei ved because they were connected |ater.
In this nethod, it I's the server that nenorize the nunber of the first

frame that a 'second station in the ndtwork receives at the nonent that
| oadi ng- the first station

station F%E?ﬁ%? éﬁl t'hat at the end of

connect ed Sén r &Rt amd nedarenotaabobt 1 Hd Eegrbﬁeﬂhat abl e

to recei Vgarfidjms { q}geres ea h station to send |P

acknowl edgenent, whic &@' §fiPn§ #8<dt appLhcat iom omeé oand for all.
i ntroduces

acknow edgenent @pfeor, revent collisions. This
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of the neiipatii t e h variable as a function of the
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nunber of the station connecte
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using the standard Pc operating system (MS-DOS), to load all the
applications or files that may be desired later, |
| Thie 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 telecommunicatiens 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
opereting system, and the applicetrons programe, is cheracterized-
in that it includes a method of remote loading of a etartup
program, consisting of transforming the f1rst interruption
produced by a terminal follcwxng its being powered up into a
request for reading an image file memorized in the server.
In another feature, the 8step of remote booting of the
etartup program consists of loading the. etartup (BOOT) sector
- into the volatile memory RAM, starting the execution of thie
stertup file, transforming the interruptions requesting accese to

iilee of . nonexzstent magnetic peripherals of thecterminal into



3 of operation by a predetermi ned renpbte booting program that

perforns the loading of a fixed application once and for all. One
obj.ect of the invention is to propose a nethod for | oadi ng term nal s '
that may not include a disk or diskette unit and that makes it possible
for a standard term nal architecture usi ng the standard PC operating
System (M5-DOS), to load all the . applications or files that may -be _
desired later. : This object is attained in that a nethod for renote
booting - by a server of at least one termnal, including a volatile
menory - (RAM, at |east one processor, a telecommunications card enabling
connection to the server by a network, the serv bei ng. provi ded W th
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store th communi caj.i ons é)roto |, th% ogeratl nﬂ system of the termnals
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physical sectors of the files of the maqnetic peripherals into a
logical chapter numbering_of.the image file corresponding to the
sector of the file called by a sectsr correspondence table, |
trahsmitting ts the server the chapter reading request, and
" sending the chapters of the imagss files to the set of termipals.
In another feature, the volatile memory RAM of the
_terminal, after the first rsmote 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 telecommunications card. | |
In another characterzstic, the method enables the remote
 loading of files of the operatinq system, constxtuted by the
I0. SYS, Msbog. SYS, CONFIG. SYS and COWIAND COM files.
In another characteristic, the file allocation table (FAT)
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request for reading an inage file nenorized in the server. In
anot her feature, the step of renpte booting of the startup program
consists of loading the startup (BOOT) sector into the volatile nenory

N, starting the execution of this startup file, transforning the

i nterruptions requesting access to files of nonexistent magnetic

peri pherals of the termnal into

requests for reading the correspondlng |nage file in the server, by a
procedur e of coordi nate transfornation. . I'n anot her feature t he
procedure of coordinate transformation consists of transformng the

coor di nat ds mmomiﬁgdcuﬁtheoteraabfstms| (KEEDfFORBVERIgiet khepeahdbnmr al s

| 6gi cal chapter_ nunbering of the image file corresponding to the

sector of ﬁﬂ?@sﬁ Fnemeavl Mﬂbythiseetowq:omwmw ol bit ofabhei wordg
to the sern e ?pé readi ng request, and .

sector description card,

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

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

In another characteristic, a request for a first chapter by
another station arriving beforé a period of time T2 following the
roquest for the same first chapter by a first station has elapsed

-is-&ccepted immediately, and the,procedure of remote booting of
all the stations having aent the requests is reset to 0 for these
‘stations.

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

In another feature, the server transmits an end of boot
'_frame at a time T4 after the transmxssion of an end of ohapter -
'frame, without any other statzon having sent a request,

In another feature, the times T1-75 are parametrizoble.

: Another object of the inVention is to propose a remote .



endlng t.he chépters of the images files to the set of terminals. I n
anot her feature, the volatile nenory RAM of the termnal, after the first
renote booting of the startup program contains a file al 1 ocation table
(PAT) establishing a correspondence anong the diskette nunber, the head
“nunber, the. track nunber, the track sector nunber, and the file name, and

a sector description table ( SDT) estgbllshing a correspondence - anong the
di skette -nunber, the track nunber, track sector nunber, and the
chapt er nunber of the image file of the server. I n anot her :
characteristic the programfor transformation of the interruptions (EMIL

card,  B33¢ing Bethnd UBRER.EFERF LR N ST BADT S SRS RE RoldrE
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.Characpeélﬁﬁbﬁ oﬁhﬁe&hbﬁtabfoﬁﬁé'fﬁkﬁfﬂﬂfaQEFﬁy)mu;tiaddressing
(multicaating).

This cbject is attained in that the method includes a step
of sending specific data frames to the chapters that include the-
Ethernet address of the receiving stations.
| Another object is to permit acéess to the file loaded into
the terminél and for nonexistent files to enable their remote
booting, ; | _ |

This object is attained in.that ﬁﬁe 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 détermine the chapter to be laoked
for, executes the chapter, if the chapter resides 1n the RAM |
executed, sends a request for remote booting to the server, if

~ the chapter is absent. | | a

In another featuré, the 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 & fifth_bit the _'

presence of a £ill value, and by a sixth bit a.data-specifid'
sector. R

In ancther feature, the terminal includes a state register
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5 is menori-zed with eternal status (KEEP FOREVER) in the random access
menory RAM this status indicating by one bit of the word the state of

the sector description card. Anot her object is to propose a nethod
for renote booting of a plurality of termnals that limts the waiting
time of the termnals. - This object is attained in that when a

term nal sends a request for a first ghapter to the server, the server

~waits for a period of time Tl before.replying, to assure that other

term nal s;opi Lhe NérivRec P ViB FAPISVIE fuatdoh, which ihntRAOEASE of the
characteristic, a request for a first chapter by anot her station arriving

before a pecepﬂx@ﬁ aﬂran'&hd(ﬂﬁ(numq;dIhbotriqamatmhaasthe poseiblesto
chapter by a first station has elapsed is accepted imediately, and the

. procedur edeterning e ypowading regilsters HlavindndLhafi hjespheroprocessest s

is reset to O for these stations. ~ In another feature, the server
cl oses t hé2kks9Hthe tesminald @heé;uarrrétmsmemenametormmmm " kpad

each chapter and a
data segment" function 6r a "shutdown" function.

Further characteristics gnd advantages of the present
invention will become more apparent from reading ﬁhe ensuing
deséription, taken in conjunctiqn with the accompanying drawings,
in which: '

| Fig. 1 is a schematic view of the entire network enabl ing
the employment of the remote booting meﬁhod: |

Fiq.'z is a schematic {llustration of the timing diagram of
the exchanhges between the séfver'and one or more stations; |

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 a processor (2110) and a PROM for managing the processor

package (2110). This PROM (2110) inéludes not only the package
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time T5 between each frane transnission. I'n anot her .feature, the
server transmts an end of boot frame at a tine T4 after the transm ssion
of .an end of chapter frane, w thout any other station having sent a
request In another feature, the times T1-T5 are paranetrizabl e.
Ariot her object of the invention is to propose a renote

booti ng nmet hod which after -the end of renote booting of a first operating
system set can also renote boot variousgapplications, either on request of
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LA ol PTaddPRES" Sonnactions With the TANAY, GH'Y Prog¥an’ (Tr)CEBY! N9
establishing single—address connection with the server. The PROM
also contains an interruption emulation program 13 and-qn
interruption program 19. The card 211 communicates with the bus
of the terminal. The terminal itself includes a micropro¢essor
(213) and a random access memory RAM with a capacity of at least
1 Mb, 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 ﬁossible to establigh a connection with
the server, with the aid of the programs UDP or IP, The memoxry
(2110) also contains a remote boot protocol (PROTCHG):apd a
driver NDI8, As goon as ?his'station'is'poﬁered up, ﬁha
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
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Anot har object- s to pernit access to the file loaded into the terninal
and for nonexistent files to enable their renote booting. Thi s
object is attained in that the term nal, when executing an instruction to
open a file, reads the file allocation table; thus determi nes the sector
and then reads the sector description table to determ ne the chapter to be
.l ooked for, execufes the chapter, if the chapter resides in the RAM
execut-ed; sends a request for renoté b®oting to the server, if the chapter
s absent. I n another feature, the 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', a fourth

e st uRsichy nd i stteusse et gt bn
| feature, atsh%ow BEN3L eRgburiesrs 8! P6QuésEi 66 OFead a nonexistent file in
' ;ts RAM, it generates an interruption (ITi3) to request access to
the magnetic peripherals'that'are nonexistént at that station.
This request for access to the maqnetxc peripherals (INT13}
causes the execution of an emulation program, which brings 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 hnmber where the file is located, at
a station that has a diskette or disk, and the table (SDT) makes
it possible to establish a'¢értespondencé between the sector
numbex and_thé chapter nunber to be requestéd from the server.
Following'this regquest, the éefvet-administgator prodram'(ADM),
in an image file (IMA),'prepares_the chapter requested by'tne
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
'operatlng system is exeauted, the station will request the
opening of the £iles neoessary for its function, and this file
oPeninq will brxng about a chapter request until all the files

._necessary for system function have been loaded, to enable normal




7. for the emilated interruption function, which in the case of the
reception of an end of renote boot frame makes it possible to det er m ne,
by reading registers DL and AL of the microprocessor (213) of the
terminal, whether it is necessary to performa "load .data segment"
function or a "shutdown" function. . Further characteristics and
advant ages of the present invention wll beconme nore apparent fron1reading
t he ensuing description, taken in conjunctlon wi t h the acconpanyi ng

. drawi ngs, in which: Fig. 1 is a schematic view of the entire

network enabling the enployment of the renote booting method; - Fi g.
2 is a schematic illustration of the timng diagramof the exchanges

bet ween ! BRI ot ¢neNeeRhniNBLS ShE! LHAE moment, Helsybtieh 3 schematic
view show ng the state of the networ after | oading of tthe operating

system  configur@tiof &@s&hm;t taaeoaﬁlyt thié Ofeiiridle sqqr ij@udrf ranes
used in the renote booting nethod Fig. 1 shows a server (1)
connectedo@wr&tﬁehsceﬁwuespahdsnto that shown in Fig. 3, in which it can
. be seen that the volatile memory (212) has been 1oaded with the
10.§YS, MS~DOS.SYS, CONFIG.SYS, COMMAND,COM and NETFLOP.DOS
prograns, this last ﬁtogram being intended to handle the
" management of the cpmmunications_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) sénds én'initializing reéuest (BD), to which
the server responds with a_"BQOf REPLY" meésaée (Bk)t Following
that response, the station sends the chapter requeét,_in this.
case for the firét chapter;'by'sending a "start chapter 1“ (sci)
frame, to which the server responds by the reguest (ARPD) for the
Ethernet address, in the case of a multz-addressing _
communication, and the statipn furn;shes this information by the
response (ARPR). 'Follawing'thét 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
75 betWeen each frame, The server waxts for a period of time 1
'between the "start chapter 1" (sc1) message requesting starting

of remote booting and the requnse message requesting the



card (10):to an Ethernet network (3) and through this Ethernet network (3)
to at |least one first (ST1) and second (ST2) termnal. Each term nal ST1
(21), ST2 (22) is constituted identically by an Ethernet conmunications
card (211), which includes a processor (2110) and a PROM for managi ng the
processor package (2110). This PRONISleO) i ncl udes not only the package
8 managenent program but also either a 5rogran1UDP for establishing

mul ti address connections with the server, or a program (IP) for
establ i shing singl e-address connection with the server. The PROM al so
contaihs an interruption enulation program 13 and an interruption program
19. The card 211 conmunicates with the bus of the terminal. The term nal

itself ingddslass 2 MilioRineeineerva2ldhabldsaotRALOSt RELSRS, WhBNe RAM with
a capacity of at least 1 My, connected to the m croprocessor by the bus.
The i cregpamings swok( placec conuond tiat 1y t 81 sbetd esend nthel x st
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 gerver
resends the frame SDT of chapter 1 (SDTC1) &nd the specific data
for that chapter (SDC1)} that have not bgen recelved, 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?ffpéme for;chapter_n (DECn)'is

 Bent, in_order”to_bbtain tﬁe"transmissidn?éf;ﬁ data frame'for



card.- (211) by the bus, and the initializati-on programcontained  in the
read-only nenory (ROM) of the station, upon a reinitialization, nmakes it
possi ble to generate an interruption (19), which is.enulated by the
program stored in.the PROM (2110). This enulation nakes it possible to -
establish a connection with the server, with the aid of the prograns UDP
or IP. The nenory (2110) also contains a renote boot protocol (PROTCHG
and a driver NDIS. As soon as thrs7sta£%on is powered up, the

interruption enul ation program (1T19) brTngs about the transm ssion of a
frame to the server by the comunications protocol UDP.or IP, and the
server renote boot protocol TCHG replies to this frame by transmtting the

[ e | cppeae Artoem (AATInehre Yo yact 0Tl BialBD)) 11150 o
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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). 1In the case where tﬁe server is connected to
a plurality of stati&ﬁs, and wheﬁ a second station 2 ST2 éends a
chapter 1 request SCl1 by connecting itself to the network during
4 time interval T2 followinq'the connection of a first station,
the request of this second stétion ié immediately accepted, by
cancelling the procedure of remote boo£ing thé first station and
begihning the p:odedure again f;bm 0 for 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 remote_boot'a
~gtation 1, or again té_avoid hafing a memory at the'server.level
‘that manages the chapters that have not been received in order at
the end of remote booting to xequesf the rqméining chapters to be 3
- received, as in the case of US ?atent 4,958,278, |
© Each frame serit in the course of the remote booting
sequénce shown in Fig, 2 has a sbeqific_configuration |
corfeéponding to that shown in‘FiQs; 4A~40C, Hencé the'ﬁqtart 
:chapter" frame (8C), bf-its Ei;ét two bytes, makes it-posSible_to
indicate the frame type and to let the server khow tﬁat this is a
- %gtart chapter® ffame, requestingithé.trahsmissiog-of-a;ghaptef{

'by:the_next 12 bytes, to-défiﬁéifheVﬂame-df'the'voiumé'iqﬁyhich” ';



initializing the station, the station executes this program and as soon
as it encounters a request to read a nonexistent file in its RAM it '
generates an interruption (1T13) to request access to the magnetic

peri pherals that are nonexistent at that station. - This request for access
to the magnetic peripherals (I NT13) causes the execution of an enul ation
program®whi ch brings about the establishment of a link with the server (1).
by requesting the server to send a cHa&pter corresponding to the name of
the file the opening of which has been requested. The file allocation

e e ApBLEBRahEERrbs. ek ForwErs. e h9EBRe e VR ThRLES
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201 U1 2K98, BERGLAR (§PNne dfhelmge 1110 (1M, prepares {he chapter
operating SYSteﬁﬁftﬁé’SdiMé’ﬂﬁ{ QI SF 1S ThrbifatPorYEnakBspOS. SYS
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 frameé, 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 SDTc;" A'éupplementary'
- byte defines the maximum mask of the frame, by setting all the .
bits to "1"; the next two bytes define the firSﬁ:déta 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 bytéé each ahd,'as-ghbwn.by the éDc
qafd,.have_the sector numbéf in two bytes, the pseudonym of the
' 1sectbr in two other'bytes,:thé éﬁifé in-ﬁﬁé'diékéﬁte cache in the
| next two bytes, the f£i}l value in one byte, and the state of the
- ¢card in another byte, dafined by the bit 7 at "t the logical

value to indicate that the_éectgr:has been_receiyed, the1bit-5_at__d. 



CONFI G. SYS, andJCCNNAND.CONIfiIes. Each-tine the M5-DOS operating system

is executed, the station will request the' opening of the files necessary
for, its function, and this file -opening will bring about a. chapter request
until all the files necessary for system function have been | oaded, to
enabl e nor nal - 10 function of the

terminal. At that nonent, the system configuration, assun1ng that only the
termnal STl is in operation, corresgdnds to that shown in Fig. 3, in
which it can be seen that the volatil & menory (212) has been | oaded with

the |0 YS! &b DEEALS tAANFtEeS¥SctGRVABDLESN asdd NElkd G DES atpriut ans,
this | ast program being intended to handl e the managenent of the
conmuni cetd akndizate ithasuthea semtoxs shouldpbeokebtyforevex, |therbiterbtat
booting in response to specific ~sector or chapter.requests. The renote
'bootung dtidt dvlingigagpeefhe segment number, the bit 3 at "1" to indicate
a £ill value, and the bit 0 at *i" to indxcate the date specific
to the sector. .

‘The SDT error trame (SDTE),.like the following frames, is
canstiteted by information on the type'of frame, volume name,
identifier, Ethernet addrese of the etation} and the mask of the
frame SDTC. The specific data chapter frame (SDC) also includes
the information, frame type,-volume name, identifier, ehift bﬂ
the first card, shift of the tenth card, an Ethernet address in
Bix bytes definlng the address of the station, and the data to he
‘sent, in 512 to. 1024 bytes. | .

The data error frame'(bﬂj aleo includes the frame type, the
volume neme,.the‘identifier, infermation over two bytes
indicatinq the number of missing sectors, and in two other bytes,
for each nissing sector, the number of the mlssing 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.




is shewn in further detail in Fig. 2, in which it can be seen that the
station (1) sends an initializing request (BD), to which the server .
responds with a "BOOT REPLY" message (BR). Following that response, the
station sends the chapter request, in this case for the first chapter, by
sending.a "start chapter 1" (SCl) franme, to which the server responds by
the request (ARPD) for the Ethernet psldress, in the case of a

mul ti-addressing communication, and the station furnishes this i nf or mati on
by the response (ARPR). Follomdng that response, the server.sends a

sector description fable rane for chapter 1 (SDTC), and then at the end

of atime T5 sch@ inkexiintian amdasion poegram\iiehbiayaypefste in a
lurality of franes, alwa wth a |nterval f time 5 bet ween each

Frarre y‘ﬁf’é‘gﬁv’éﬁ % a/érthé’ ﬁ@r‘ﬂé&eﬁf PFﬁE ?ﬁ!s'b@P Lhegnthe g o1 ¢

_fggggﬁ;e%@jb%t Ssgogﬁq@%q’ﬁg ) WeSEaL15PTrsChe ERB! Srggé’ééozg st sy

the station in accordance with the following table:

0 reset - reset the “carry¥ flag (NY) to 0O
1 disk_status samples the diskette status ("read"

function) and reset carry (NY)

2 read . .see description above

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

4 verify reset carry (NY)

5 format ' . set carry errer (CY).

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

ﬁ' .séecial 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 - Qithifeq1s£érs DL é_o, AL = 1, it
involves the function of shutting éown the

PROM, or "shutdown".[s



address. This Ttinme interval enables other stations, whose startup took

pl ace conconitantly, also .to send their "start chapter 1" (SCl) nessages, -
resulting in imredi ate acceptance by the server. At the end of '
transm ssion of chapter 1, the station, if it finds an error, sends an
error message SDTE relating to a portion of chapter 1, -and in. that case
the server resends the frane SDT of cq%pter 1 (SDTCl1l) and the specific
data for that chapter (SDCl) that havé not been received. At the end, the
server sends an "end chapter 1" frame (ECl), and the station executes this -
chapter 1 received, in order in the course of execution to discover .
whet her t fil opLegpondi ng e ag ' Uiy ' up
anot her flltsﬁe. haata "'taralgggers ar%gahgstwégr %ﬁ?*@rﬁ%ﬁ&‘ér n v%?l'd;q!ésétdggt
chapter n" frame SCn. Wien itcapegi (R)this request, the server waits for
a period of tine T3 before sending the frane SDTCn constituting the

sector dasgcripchangeabifeof theetlpnt code st tit fvamandCrdaet calgydat a
of this chapter. AS bBefore, if the station sends an error frane relating -

to the chapter n (SDTECn), the(N¥jver will send the frame of the sector
description tabte of the chapter
17 set_dasd return code "OK" and reset carry (KY)
18 set_media return code "write protect" and carry error
(e

All the other function codés return a return code 01.

Hence it can be coﬁfirmed that in the.case.of tﬁe special
function repregented by the code incluéinq between 9 and. 15, the
registers DL and AL of the microprocessor are to be loaded with
logie values that will indicate either a change éf éegment or the
function of.PROM.shutdown. The other functions emulafed-make'it
possible to madify the bits (cC¥) and (NY) of the state register

 of the midrobroceggor. ' . | '

When the CONFIG,8YS file shown in Fig. 3, containing the
PROTMAN,DOS, ELNKII.DOS, NEMM.DOS and TCPDRV;DOS fileg, which
respectiVely_assure the functinns'df protocol management, card
driver, meméry-ménagement, and resident portion of the
éammunications program; have beeﬁ”léadéd ahd whén thé{éntire
operating system és;well as the NETEIND‘EXE prograﬁ.ha#e been
loaded, the server sends an "end iemote boot" frame (ERB), by

’ wﬁidn'it indicates to the PROM that all the programs have been -



(SDTCh) and theé specific data for this chapter SDCn that were not received
properly. Once the station receives the end of chapter frane (Ecn), the
chapter received is executed, and if there is any error in the data, a
data error frame for chapter n (DECn) is sent, in order to obtain the
transm ssion of a data frane for . ' -

12 - chapter n (DCn). on the part of the,server. Once again, transnission
is conpleted by an end frane for chapter n (Cn). The server then waits for
a period of time T4, during which, if it receives no conplenentary
request, it sends an "end renote boot" frame (ERB). In the case where the
server is connected to a plurality of stations, and when a second station
2 ST2 sendeadedghaprcthe regotetb&tl pyotermeozonta linesk|in ttdvet BRONet wor k
during a tine interval T2 follow ng the connection of a first station,

the reque$ergdnates $Bisnzenoteibooting b renanal astdsingg, winich 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 the context 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 old BIOS vector, and deinstallation of the'manéger of the
programmable timeouts of the remcote booting process. Tﬁis
shutdown cauées’the management of the]interruptions, and in
particular of the interruption 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.tné PROM is
valid as ldng as the shutdown has not been done. .Aftér the
shutdown, the integruption 13 of the PROM éalls-on éither the
. interruption vector 13 of NETFLOP or the'&ld éIOs-vector. ;This
shutdown is done by executing the following'sequence; writﬁen for
a micréprocessqr (213) of the Intel 386 or 482 t?bé;fand_ltg |
transpositionitd other microprOcessors'is within'tﬁg-éompeﬁence

~ of those skilled in the art,




“cancekling the brocédure of renote booting the first station and beginning

~the procedure again fromO for the set of both stations. This procedure
makes it unnecessary to have to wait for the end of renote booting of one

'_statlon 1l to renote boot a station 1, or again to avoid having a nenory at
the server level that manages the chapters that have not been received in
order at the end of renote booting to request the remaining chapters to be
‘received, as in the case of US Patent 4,58, 278. Each frame sent in
the course .of the renote booting sequence shown in Fig. 2 has a specific

- configUratiOn corresponding to that shown in Figs. 4A-4C. Hence the

"start chapter” frane (;Sﬁ;) bay:-ssémasaatamSWﬁm dmkrs thle possible to -

i ndi cate the frame type and to let the server know that this is a "start
chapter” frane, requesting theréghstersstarkof a chapter: by the next 12

bytes, to define the nane of the volune in which
push ax - send registers AH and Al constituting

ax to the stack

xor ax, ax - exclusive-or for ax
mov ds, ax, moving ax =-->'dx
mov ‘ax, word ptr ds:(4azh) - moving the

contents from the address determined by
the contents of ds + 4a2h to ax
mov ds, ax —-movan ax to ds
cmp  di, 0 - comparison of_the register di with_-
the value 0 | | |
pop ax exéracticn from the register ax:
ine not_ours if di is not equal to zf = 0 skip
to label "not ours"
cnp ah, 1%h comparison of 1sh thh the hlgh
portxon of ax
jag not ours skip to "not ours® if ah above 19h
=> CP = 0 -
test boot state, SHUTDOWN _ o
“3nz another story skmp to "another story" if
 not equal to 0 +> zf = 0 (1f boot state =
| snu*roowm '

'_pgsh es - send tc the stack of register es



3 the chapter."to be sent is |ocated, and by the next two bytes to
define the identifier, that is the nunber of the chapter in ASCl I code;
and, by the next two words to define the Ethernet address (I'P station) of
t he station. In the discussion that follows, information that is

i dentical and has the sane-format in the other franes will not be

descri bed agai n. . The sector descrjigtion table frame SDTC of the
chapter also contains the following information: type of franes, nanme of
the volunme, identifier, the i'nformation defining the mask of the frane
formed at one byte and indicating, with the bits A, 'the franme nunber
pertaining to this formusheh SBRYe Aheugibubheaeneyal byegisterscinithe
maxi nrum mask of the frame, by setting all the bits to "1"; the next two
bytes define the first data se@®®®X and the next two other bytes define
the second data segnent, if any. Two suppl epentary bytes define the shift
where the next cards if?% he saﬁcoFPdé'sEPpﬁtﬁﬁn'T%b?% will be inplanted

and two suppl enentary bytes def,i ne_the nunb of followi ng cards. The
“cards are defined in e?ﬁﬁ' byt@g'eéﬁh'aﬂﬁyeagﬁshéhﬁg y the SDC :

t
shr ,Si' 8 - shift logical right by 8; get rid
.'of a1 o
sh) 8i, 1 - shift to the left by 1;
call cs:dispatch[si)-calling the contexts of
dispatch indexed by si |
call store_status - routine store-status. call
popa extfaction of the eight general registers
| ffom ﬁhe'stack | :
pop es -'extfactidn from the register:es .
pop de - extraction of the data segment from
the register | | ' |
jiret fetﬁin form iﬁterrupt
natﬁours:. _ |
pushf sénd:flags to the stack
call dword ptr save_13; old vector (BIOS)
pop _1dé'- data'segment'extractti  ' '”.
retf ._2: o _ ) .';'becéuse af_cérfy

'fiag:



card, have  t he.*séct or nunber in two byfes, t he pseudonym of the sector in
two ot her bytes, the shift in the diskette cache in the next two bytes,

the.fill value in one byte, and the state of the card in another byte,
defined by the bit 7 at "1", the logical value to indicate that the sector
has been received, the bit 6 at : 14

“1" to indicate that the sector has been yged, the bit 5 at "1" to
i ndicate that the sector should be kept forever, the bit 4 at "1" to

i ndi cate the segnent nunber, the bit 3 at "1" to indicate a fill value, and
the bit 8hgtheristgryndicate the data specific to the sector. The
SDT error frane (SDTE) Iié(e the following franes, is constituted by

i nformation on the typeuﬁk frame, volunme name, identifier, Ethernet

address of the station dt - t he . fr.amne T, cific data
" chapter frame (SDC) al%%f?nclggggﬁ?§ﬁ%ri uéﬁ&ﬁﬁdn?ég}ghg ?gﬁgggvolune '
nane, identifier, Shifﬁoﬁﬁ " 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 : Loéks for the sector in the diskette céche,
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 the protocol portion of the TCHG, |

the address'IP.of the addressee station, The stations filter“



the first card,” shift of the tenth card, an Ethernet address in six bytes
defining the .address of the station, and the data to be sent, in 512 to
1024 bytes. The data error frame (DE) al so includes the frane type,
the volume name, the identifier, information over two bytes indicating
the nunber of mssing sectors, and in tyo other bytes, for each m ssing.

sector, the nunber of the m ssing sectot. The end of chapter frane
EC and the end renpte boot frame (ERB) include the frane type and the
vol unme nane. ‘The specific sector request frane SSD al so includes the

franme type, the volunme nane, the identifier, and the nunber of the
specific Shésofipdguent EECLAVING SNGRP frame. The frame SSR in addition

to the above information i ncl udes, t he ta in 512 bytes.
15 The ARPEFRLRTIEN BrBERIREHFS gearDasenpniaFeapipfavailanle

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 remainsLavailable
for the station,‘after the end of remote Qooting. (See |

- performance, constraints linked with changing the diskette).



status*regi ster of the emul at ed functions, modi fi es the ~information
contained in the registers of the processor (213) of the station in

accerdance with the follow ng table: 0 reset reset the
"carry" flag (NY) to 0 1 di sk_status sanpl es the diskette status
("read" ' function) and reset carry (NY) 2 read
see description above 3 wite . 22 return "wite protect"” code and
carry error : (CYy) 4 verify rTeset carry
(NY) 5 f or mat set carry error (CY) 8 par anmet ers

sanpl e the diskette paraneters and reset carry (NY)
d speci al eC|aI renote boot features. (see "status

of TCHG after réc8h9|ﬁQGEﬁd schpaetbve; thus freeing the memory fogj the
NETFLOP") th reglsters DL 0, AL : = 0, this invol ves
t he "chan&? E%Fﬁti segnent” function between the PROM

and NETFLOP - with reglsters DL =0, AL =1, it

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: o
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 _

3.-i=, specificalIY'



—————————————

i nvol yes the function of shutting down the "~ PROM or

"shut down". : 16 15 read_dasd
return code "change_line avail. and reset . ocarry
(NY) 16 . change_line return code "not active" and reset carry

(NY) 17 - set_dasd return code "§]<' and reset carry (NY) 18

set _nedia - return code "wite prot'éct” and carry error

(CY) - Al'l the other function codes return a return code 01.

Hence it can be confirmed that in the case of the special function

_represent ed by tbeuﬁ:grgere'tc%% Ognn%tb%%mghg ?ngh%gterhf after recognition

of the job segments ODOOOh and/or OEQOOh, these same segmants are
validated, .
- upon reception of "end_remote;hoot", these segments are
" not invalidated. | | '
Further modifications within the competence of one skilled

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

/1



registers DL and AL of the mcroprocessor are to be loaded with logic
values that will indicate either a change of -segnent or the function of
PROM shut down. The ot her functions enmul ated nake it possible to nodify the
bits (CY) and (NY) of the state register of the m croprocessor.

When- shown in Fig. 3, containing the PROTMAN. DOS

ELNKI | (“Im TCPDRV DCS fil esggwhich respectively assure the
functi ‘"'Enmm" nagenent, card river, nenory managenent, and

resi dent* pérttomm ofs ‘conmruni cati ons program. have been | oaded and when
the entire operating systen1as wel | as the NETBIND. EXE program have been

| oaded, the server: sends an "end renote boot" frame (ERB), by which it

indicates to the PROMthat all the progranms have been
17 | oaded, and the renpte boot protocol contalned in the PROM

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 sutficient
capacity to store the communications protocol, the operaﬁing
system of the terminals recopied into an imaqé fiie, its own '
operaéing 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..

ﬂﬂSShEETHASB
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termnates this renote booting by several actions, which consist of
starU4n}iiELﬁz§EE£L9?hginthe NETBI ND program whi ch uses the program

ELNKI | ccess etwork; this program NETBIND starts the
executlm;m ﬁ ﬁtm,”mlch enabl es | oading the data segment and

recoveri t he stoppage managed by the PROM NETFLOP al so-
brings about a norna shut down of the P wth reset of the network card

and restoration of the IR vector to the old BIOS vector, and
dei nstal | ati on of the nmanager of the progrannable ti meouts of the renote

thiﬁtiﬂg Darti cutar She, REERREPr LBERER 4% *{%&2%%2&569? gk tRe" 100 010
I et v PECRBARERTLe T HbarAfHALE Eg rom GBS AT GBI krandthingng
The ”a”a%ﬁﬁ”&os%diﬂ“@s buft% ecticd da@&:ﬂeprﬂm Wtﬁ@“%%%%tbés

not been done. After the h e Interruption 13 of

on €l ther phBephaPaBS" Litké o YS§1 641 l&ﬁtd\ﬁmx%gt 2z ehd BheGevesior.

This shutdown is done by executing the follow ng sequence, witten for. a
M cropr oceéepesHending to Nehé Néedbt GBS HrEMB T ilEalled biySa EeoEEPOSItion

to other m croprocessors is wthin the conpetence
correspondence -table, transmitting to the server the chapter
reading request, and sending the chapters of the images files to

the set ¢of terminals.

4; The‘method of one of claims 1-3, éharacteriéed in that
the volatile memory RAM df the terminal, after the first remote
booting of the startup program, contains a fiié allbcatioh table
{FAT) estabiishing a correspondencé among the'diskeﬁte number,
the head.number, the track number, the track sector number, and
the file name, and a sector description tablei(sDT)-establishing
a correspondence among the diskette.number, thé*tfack number, the-
track sector number, and the chapter number of the image file of

the server.

5. _The method of claim 2, characterized in that the
prOgram for transformatxon of the interruptions (EMUL INT) is
memorized in a nonvolatzle memory (PROMJ of the

telecommunications card.

Thls Sheet Has Been Rep
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»

of those skilledin the art. ' - 18  push ds -

send data segnment ds to the regi ster stack push ax - send
regi.sters AX and Al constltutlng ‘ax to the stack xor ax, ax -
excl usive-or ds, ax, noving.ax --> dx nov ax,- word ptr
ds: [4a2|—‘]€lmunm““ Hmlﬂm . contents fromthe address determ ned by
t he cont to ax nov @S, ax - noving ax to ds cnp
di, .0 - conparlson of the register di with the value 0 pop ax

extraction from the regi ster ax

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 memory 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 ¢lainms,
characterized in that when a terminal sends a 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 having the same reguest.

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 requ?st
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




j ne - not ours’if di is not equal to zf = 0 skip to | abel "not
ours" cnp . ah, 19h conparison of 19h-with the high’ portion of
ax .jae Fp to "not ‘ours"” if an above 19h - = CP =0

est DOMN jnz anot her _story skip to "another story"
“‘l\“\ “E‘I m o 0 +> zf = 0 (if boot state SHUTDOWN)
push to Fhe stack of register es _
_ pusha save the eight2fyeneral registers in the
stack ' ' - nmov bp, sp - nove SP -> Bp . nov
si, ax - nmove AX > Sl :
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 the foregoing claims,
characterized 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 ave parametrizable,

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

include the Ethernet address of the receiving station.

14, ‘The method of one of the foregoing claims,
characterized in that the terminal, when executing an instruction-
to open a file, reads the file_allqcation table; thus determines
the sectof'ﬁﬁd then readsﬂﬁhe'seétor?descriptibn té51e to |
datermine the chapter to be looked for, executés the chapter, if;
the chapter resides in ‘the RAM executed; gends. a request for

. remote booting to the serVer, if ‘the chapter 15 absent.
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shr . Si- 8 -.§hift‘logical right by 8; get rid ' of

al shl si, 1 - shift tothe left by 1

cal| Cs: d_kpatch[5|] calling the contexts of _
di spat ch i nd - store status - routine
store-status c mﬂm"T'"I"""I’””m popa extractlon of the eight general

regi sters | fron1th§ st ack : pop es -
extraction fron1the reglster es pop ~ ds - extraction of

t he data segnent from _ the register '

I ret return forn1|nterrupt not ours: pushf send fl ags

1501 L e Sappne s b A AR A

- becausgOly SPekcription table includes 4 'dthte byte indicating 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 £ifth bit the presence of a £ill value, and

hy a sixth bit a data-apecific sector.

16. The method of onhe of the foregoing claims,
characterized in that the termmal mcludes 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“ funct:.on.
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20 aneot her story pushf’ _ cal | dword ptr

new it 13/ netflop vector - pop ds. retf
2 : ; because of carry flag
floppy endp The managenent of | NT13 by NETFLOP cal I's on the

paraneters "KEEP FLOPPY" and "KEEP CACHE' stated in a protocol point IN
file, which as a function of their states bring about the follow ng
function: KEEPCACHE = YES 29 KEEPFLOPPY = YES ' - INI'T13h

Looks for the sector in the di skette cache. If the sector is not there or
is no longer there, a "specific '

Inventors: Arave ABDOUS, Didier DALONGVILLE and Stéphane

DEMORTAIN

The invention felates té a method for remote'boétiné by a
gérver of at least one terminal;.including a volatile memory
(RAM), at least one processor, a telecommunications card enabling
connection to the server by a network, said server being provided
with telecommunication means and memorization means of suffiéient
capacity to store the communications protocol the operating
system of the termznals recopied into an 1mage file, its own
operating gystem, and the applicatxons programs, character;zed in
‘that it includes a method of remote loading of a startup program,

congisting of transforming the first interruption produced by a
terminal following its being powered up into a reéuest for

réading_an imagghfiie memorized in the server. -

Figure to be published Witb;the abstract: .Fig.'l




sector"-redquest-is generated to the server TCHG The server directly
accesses the diskette (the one whose FAT and main directory have been sent
to the station nust inperatively be inserted into the server reader) and
replies to the station with a "specific sector reply" (SSR) frame addressed
by Ethernet multicasting but including, in the protocol portion .of the
TCHG the address IP of the addressee station. The stations filter

21 this field on receiving such a frane. Accordingly, a mniature
- file managenent remains avalgﬁgfe for thé/étation, after the end of renote
boot i ng. -~ KEEPOACHE KEEPFLCPPY = NOS - INIT13h
Looks for tfe—seqgto .l.Lne drskette cache. |f the sector. is not there or
is no |l ongef therfe, [a "sector ' -
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i naccessi ble for reading” code is sent to the system The cache
remai ns active in nenory. KEEPCACHE = NOS _ -KEEPFLOPPY = YES
- A *specific sector" request is generated to the server TCHG The server
directly accesses the diskette (the one whose FAT and nmain directory have
been sent to the station nust inperatively be inserted into the server
reader) and replies to the station with a "specific sector reply" frane
addressed by Ethernet nulticasting but including, in the protocol portion
of the TCHG the address IP of the addrei?ge station. The stations filter
this field on receiving such a frane. - Accordingly, a mniature file
managenent remains available for the station, after the end of renote
booting. (See performance, constraints |linked with changing the.

di skette). - BTATIONZ2 '

STATION 1 - SERVER
BD .L
BR
8.C.1. — -
ARPR Tt . _ ARPD
+g—SDTC1
T8
T5 DC1
SDTEC | '
,_.I_fg.......... SOTCH
ﬁ SDC1
C1 rf."i‘f ...... EC1
: ) . :
8Cn_i.. . . J—- |
| _ Ir-a |
$ SDTCn
:f_'[‘g_* PCn
SDTECH — '
' SDTCn
F : SDCn
- ECn
DECn I
— DCn
- ECn

T4

- I T F[C'Q




22 - © - The caEhe is inactive, thus freeing the nenory for the

applications. KEPCACHE = NO KEEPPLOPPY = No -
- I NI Tl 3h A return code "sector inaccessible for reading” is sent to
t he syst'em - - The cache is inactive,  thus freeing the menory for the
applications. The "KEEPCACHE = YES" paraneter assunes that the
menory range used by the CACHE does not threaten to conflict wth a DOS
application. Exanpl e: If the choice of the segnent CACHE is
7D00H, an application usifg this segnent W& overwite the data of the
cEche, presenting a very &ajor risk of system bl ockage. Conver sel vy,
the segments QRUO0h remai ngavail able for the
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cache at any nonent whatever (outside any use of paginated nenory nanagers
(EMS) certainly using this same nenory range). Note: the segnents
OD00Oh and/ or. OEOOOh, if they are used, are not freed after the "end

renpt e_boot" has been received; that is, “specifically:

23 : - upon reception of the SDT of chapter 1, after recognition of
the job segnents CDCCCh and/ or OEOOOh, t hese sane segnents are validated.
upon reception of "end_renote_boot" t hese segnents are not invalidated.
Further'nndificatiohs within the conpetenceégAépne skilled in the art are

al so part Q& Eg?al’stpcﬁili}}tg; the inventi on.

type of frame . - 2 bytes  000h

Volume Name 12 bytes
identifier 2 bytes  Chapter number
in ASCI

(01 for the first one)
IP Station 2 words |
SDT Chapter

type of frame 2 bytes 100h
Volume name 12" .
identifier 2 " Chapter number in ASCH
SDT Chapter frame mask 1" 1 bit set per frame
SDT Chapter max frame mask 1 " alf the settable bits sst
First data segment | 2 " '
Second data segment 2 " O if none
Offset in SDT the following
cards are to be put in 2 "
Number of following cards 2 " -
cards 8 " each SDC
. SDC Sector Description Card
Sector number 2 bytes
Sector alias . 2 " (O if none)
Offset 2 " offset in floppy cache
- {segment indicated by
| segment number bit)

Filling value - _ 1 byte
Status ) 8 bits

7 65 43 210

X ~ received

--X - used

X Keep forever
X Segment number
X- — Filling value

X specifique Data sector {used by server
program, nhot transmitted)

FIG. 4A



CLAI M5= - .- A met hod for renote booting by a server of at |east one
terminal including a volatile menory (RAM), at |east one processor, a

t el écommuni cati ons card enabling connection to the server by a network,
sai.d server being provided with tel ecommuni cati on neans and nenori zation
means of sufficient capacity to store the conmuni cations protocol, the
operating systemof the term nals recopied into an image file, -its own
operating systemand the applications prograns, characterized in that it

i ncl udes a nethod of renote | oading of a sga tup program consisting of
transformng the first interruption of g t he boot sector of the

I ocal disk produced by a termnal follow ng its being powered up, into a
request for (rtﬁg%an i mage file nenorized on the server, the program
|nterrupt|ons t FARZE or mat i on bei ng nmenorized in a non volatlle menory
(PROVM) of the te+eco nlcatlon card. 2. The nethod of claim 1,
characterized in Yﬁﬁt fraraeep 2 bytes 200h :
Volume name - 12 bytes

identifier 2 bytes

IP Station 2 words

SDT chapter 1 byte

frame mask

SDC - Specific data chapter

type of frame 2 bytes 401h

.)/olur_n_e name 12 bytes . '
identifier 2 bytes Chapter number in ASCII
offset of 1st '

.SDT card 2 bytes

offset of 2nd

SDT card 2 bytes (O if'none}

Ethernet address 6 .bytes

data 512 ou 1024 bytes

DE - Data Error

type of frame 2 bytes - 800h

Volume name 12 bytes

identifier 2 bytes Chapter number in ASCII
number of sectors :

missing 2 bytes :

Sectors numbers 2 bytes for each sector

EC - Em Chapter

type of frame - 2 bytes 1000h
}lolur_qe name 12 bytes R
identifier 2 bytes Chapter number in ASCH

FG. 4B



of Ferbt e booti'ng of the startup program consists of loading the startup
(BOQT) sector into the volatile menory RAM starting the execution of this:
startup file, transformng the interruptions requesting access to files of
nonexi stent magnetic peripherals of the termnal into requests for reading
‘the corresponding inmage file in the server,- by a procedure of coordinate
transformation. ) . 25 3.
The method of claim 2, characterized in that the procedure of coordinate
transformati on consists of transformng the, coordinates of physical
sectors of the files of the magnetic peri rals into a |ogical chapter
nunbering of the inage file corresponding to the sector of the file called
by a secto -orgrgtig,?@gﬁi? le, transmitting to the server the chapter

r eadi ng regﬁgf, ng e chapters of the imuges files to the set
of term nals. S _

type of frame 2 bytes  2000h

Volume name 12 bytes

identifier 2 bytes  Chapter number in ASCII

SSD Spécifique Sector Request
type of frame .2 bytes 4000h

Volume name 12 bytes
identifier : - 2bytes  Chapter number in ASCII
Sector number 2 bytes

SSR - Spécifique Sector Replv

type of frame 2 bytess  4001h

Volume name 12 bytes
identifier 2 bytes  Chapter number in ASCII
Sector number 2 bytes : '
data 512 bytes

6.4




_ . . G0 LY d—
4. The nethod-of one of clainms 1-3, characterized in that the volatile
menory RAM of the termnal, after the first renote booting of £ {hégﬁ%artup
program contai ns—a—f+tealtocation table (FAT) establishing a
cor respondence armngmummmtmﬂaumro t he head nunber, the track
nunBer, the track s thé4file name, and a sector
descrlrnldygIﬁgble ( SOT) ‘est-abf'i sh |ng a correspondence anong the diskette
number, the trackinumber, the track sector nunber, and the chapter nunber
of the imge file of the server

26 5. ,The tho of e of t eqoi n cIa| harac | zed I n
that it enabl &8 th q?@dl§§5iﬁﬁ P f? %gl Ighe gﬁgra |§é &t %%?%ﬁn°ne
consti t uttRGmBial hﬂnéltadsxg, aMPBDE: i3S mefohNy | GRAMS atd1eaSONWNRrEEMEL) %

telecommunications card enabling connection to the server by a network,

said server being provided with telecommunication means and memorization
means of sufficient capacity to store the communications protocol, the
operating system of the terminals recopied into an image file, its own
_operating system and the applications programs, characterized in that
it includes a method of remote loading of a startup program, consisting
of'transforming the first interruption of reading the boot sector of
the local disk produced by a terminal following its being powered up,
into a request for reading an image file memorized on the server, the
program interruptions transformation being memorized in a non volatile

memory (PROM) of the telecommunication card.

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 into the volatile memory RAM, starting the
execution of this startup file, transfdrming the interruptions
requesting access to files of nonexistent magnetic peripherals of
the terminal into requests for reading the corresponding image

file in the server, by a procedure of coordinate transformation.

REPLACEMENT SHEET
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6. The nethod of claim4, characterized in that the file allocation table
(FAT) is nmenorize | us (KEEP FOREVER) in the random access

memory RAM thisist Hnce ' by one bit of the word the state of the
sector description mllﬂ”“l]ﬂmm“nﬂm The net hod of one of the foregoing
clainms, characterized $nt4hdt wheh a term nal sends a request for a first
chapter to the server, the server waits fgg a period of time Tl before
replying, to assure that other terminals will 'not be having the sane
reguest. 8. The nmethod of one of the foregoing clains,
characterized i3 tIptHe anetp@sdéffOladmf 2| sSchabapteribyd apnt 6Rat thetion
arriving before a period of tine T2 followi ng the request for the sane
first charomeduren df redorsiriatte teansformztios canskstedof nteahafekmingnd
the procedure of renote booting of all the stations having sent the
request s the cesadinates @f (physical sseckers of the files of the magnetic

peripherals into a logical chapter numbering of the image file

v

corresponding to the sector of the file called by a sector
correspondence table, transmitting to the server the chapter

reading request, and sending the chapters of the images files to

the set of terminals.

4. The method of one of claims 1-3, characterized 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 number, and
the file name, and a sector description table (SDT) establishing
a correspondence among the diskette number, the track number, the

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

the server.

-
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9. The nethod of one of the foregoing clains, characterized

I n that the server malts for a perlod of time T3 bet ween the sendi ng of
each.chapte

frame transm ssi on. 10.

a
The et hod of ongmmtlmr“ “Igwm cl a| ms, characterized in that the
server cl.oses th nd of atinm T4 after the sending of an
end of chapter: frahe, if no ot her station has sent a request.
11. The methodiof one of clains 7 -° 9, 2Bharacterized in that the tines
Tl -T5 are paranetrizable. 12. The met hod of one of clainms 1-7,
characterized ir5¢ harthe inethod udfsone sb£pthé Sendgugnqhabaén;spbar&ctedazad
frames which include the Ethernet address of the receiving station.

in that it enables the remote loading of files of the operating
system, constituted by the I0.SYS, MSDOS.SYS, CONFIG.SYS and

COMMAND.COM files.

6. The methoé“of claim 4, characterized in that the file
allocation table (FAT) is memorized with eternal status (KEEP
FOREVER) in the random access memory RAM, this status indicating
by one bit of the word the state of the sector description card.

7. The method of one of the foregoing claims,
characterized in that when a terminal sends a reguest 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 having the same request.

8. The method of one of the foregoing claims,
characterized in that a request for a first chapter by another
station arriving 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 booting of all

the stations having sent the requests is reset to 0 for- these

stations.
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13. The method of claim4, characterized in that the termnal, when
executing an instruction to open a file, reads. the file allocation table;

t hus - detern1nes r'?ﬁﬁrThen reads the sector description table to
determne the!ch ﬁn ﬁ BH d for executes the chapter, if the

chapt er re5|dés I #1 sends a request for renpte booting to

the server, if the chapter S a sent
28 14. The method of claim 14, chhracterized in that the sector

description table includes a state byte indicating by one bit the

reception of thegghapher methodN¥fh@nedidf ithe Uoredviny cidlmgl, bit the
status "KEEP FOREVER', by a fourth bit the nunber of the segnent by a

fifth bi tchbeapteséaea dh ahhitl Ehéah&he&ndlaithy forsiaxigediidd ®f time T3
dat a- specific sector.
between the sending of each chapter and a time TS between each

frame transmission.

10. The method of one of the foregoing claims,
characterized 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.

‘1l. The method of one of claims 7 - 9,

characterized in that the times T1-T5 are parametrizable.

12. The method of one of claims 1-7, characterized in that
it includes a step of sending chapter-specific data frames which

include the Ethernet address of the receiving station.

13. The method of claim 4,
characterized in that the terminal, when executing an instruction
to open a file, reads the file allocation table; thus determines
the sector and then reads the sector description table to -
determine the chapter to be looked for, executes the chépter, if
the chapter resides in the RAM executed; §ends a request for

remote booting to the server, if the chapter is absent.
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15. .The nmethod of one of the foregoing clains, characterized in that the
term nal includes jlgfer for the emulated.interruption function,

regl
which in the c f “‘N\‘ gﬂil on of an end of renote boot frame nakes it
possible to dgmm\\m ng registers DL and AL of the

m-CLoprocessor 3) tof "the terimnal, whether it is necessary to performa

"load data segrment" function or a "srngékwwﬂ function

14. The method of claim 14, characterized in that the
sector description table includes a state byte indicat.in'g by one
bit the reception of the c_:hapte.f, by another bit its use, by a
third bit the status “KEEP FOREVER", by a fourth bit the number
of the segment, by a fifth bit the presence of a fill value, and

by a sixth bit a data-specific sector.

15. The method of one of the foregoing claims,
ch'aracterized in that the terminal includes a state register for
the emulated interruption function, which in the case of the
reception 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 “load

 data segment® function or a “shutdown" function.
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