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REMQTE BOOTINQ or AH OPEJ!ATiliv SX§TEM BI A NETKQJiX 

The present "invention relates to a method and an appa~atus 

for remote bootinq of an operatin; system. thrcuqh.a network. 

F~om British Patent Application 2,231,180, it is known to boot a 

fir9t 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 inctudinq the commands enablinq 

fil$ copyin9, the oreation of a directory, disk formatting, and 

the operation of· a connection through the network so that this 

first subsystem can·th.en be used to transfer all the files of the 

·operatinq system from the second computer to the disk of the 

first computer. The lltethod of this patent application has the 

di$advanta9e of requirin9 an initial loadinq of a-subsystem of 
the operatin9 ·.system into the memory, and then the presence of a 

maqnetio peripheral,·suoh as. a ha:-d disk :or a diskett~ reader in 
.. , 

the first reader · into··~hich the. operating system is to be loaded. 

such a procedure is especially incompatible with remote bootin9 

of tei-minals, which must be done very fast. 

us Patent 4,958,278 also discloses a metl'lod for loadinq 

data or programs into a plurality of t~rminals. These terminals 

at-e not provided wlth a· disk l:"eader. once a loading request is 

sent by one of the stations that has just been turned on, the 
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. servet sends the firElt frame, waits for ackriowled9ement, and 
. 

. upon receiving the acknowledgement sends the sl:lbsequent frame". If someothe~ tetminal sends a loadinq re.quest in the course of 
.. 

. . . - .. transmission of the fraMs co:ri-espondinq ·tc> the loadinq of a first station, then the seoond stat~on_ ~ill ta·Jte into ~ocou~t the ... frames sent to the fi~st etation, by noting in·a table the tact that it is missinq the.first t'rames received·by the first station. Each station JDUSt send its acknowledqeme-nt after the transmission of one frame.. once.all the frames have been aent to the first.station, the_ stations that ·109qed onto the network later rec~ive. the first frames, .which they had not initially 
. received because they were connected later. In -this method, it is the server that.mem~rizes the number of ~he first frame that· a second station in the network receives at the moment that station appears, and that at the end of ioading the first station connected sends the other station the frame~ that it had not been able to receive. This method requires each stati.on to send .its own acknowledgement, which requires time to transmit the various a.cknowledqements for each station, to prevent collisions. This introd~Ce&1 a delay bet"{een th$ end of' transmission of one frame and the transmission of the next frame. This delay must either be variable as a function O.f the number of th~ station connected1 or must be calculated to correspond to the·. maximum configuration . . However, this method and appa:ratus pennit only a ·fixed kin~ . 
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of operation by a predetermined remote booting pr09ram that 
performs the loading_.of a fixed applJ.cation onoe and for all. 

. · One object of the.invention is to propose a· method for 
loading terininals that m~y not include a disX or diskette unit 
and that makes it possible, for a standard terminal architecture ... 
usinq the standard PC operatin9 syste•. (MS•DOS), to load all the 
applications or files that uy be desired later. 

This ob1ect is attainetl in that a method for remote booting 
by a server of at least· one terminal, includinq a volatile memory 
(RAM), at least one processor, a telecownunications ·card enablinq 
connection to the server by a network, ;the server beinq provided . 
with telecommunication means and memorization iaeans of suff ioient 
capacity to store the communications. protocol, the operating 
system of the terminals recopied into an ima;e file, its own 
operatinq system, and the applications programs; is characterized 
in that it includes a-method of remote loading ot a startup 
p.roqram, consistin9 of transforminq the first interruption 
produced by a terminal following its being powered up into a 
req\lest for readinq an ima;e file memorized in ·the server. 

In another feature, the s'tep of remote bootinq of the 
startup prog-ram consists of le>adinqthe startup. (BOOT) sector 
into.the volatile memory RAM, startinq the execution of this 
startup file, transtorming the interruptions requestinq access to 
files of ·nonexistent magnetic peripherals of th$ terminal into 
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requests for reading the correspondin9 image file in the· sei-ver, 

~Ya procedure of.coordinate transfonnation. 

In another feature, the procedure of coordinate 

transt'onna.tion consists of transf oming the coordinate,; of 

physical sectors of the tiles of the maqnetic peripherala into a ... 
logical chapter nul\'lberinq of the imag~ ·file correspondinq to the 

sector of the file called by a sector correspondence table, 

transmittinq to the server the chapter readinq request, ~nd 

sendinq the chapters of tbe images files to the set of terminals. 

In another feature,.the volatile.memory RAM of the 

terminal, after the first remote bootinq of the startup program, 

contains a file allocation t.able {FAT) establishing a 

corr~spondence amon9 the diskette number, the head number, the 

track number, the track sector number, and the file name, and a 

·sector deseript.ion table (SOT) esta))lishing a c_orrespondence 

among' the diskette number, the track number, the tracsJc sector 

number, and the chapter number o·f the imaqe file of the server. 

In another c.haracteristioi the prog-ram. for tr.a.nf&forma.tion 

of the interruptionG (~MOL IN'l') . is memorized in a nc:mvolatile 

memory (PROM). of the telecommunications card. 

In another characteristic, the method ena_bles the remote 

loadin9 Of files Of the operatinq system, constituted·by the 

IO.SYS, MSOOS.SYS, CONFIG.SYS and COMMAND.COM files. 

In another charaeterist·ic, the file allocation table (FAT) 
.. : .·· . 
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is memorized with eternal status (KEEP FOREVER) in the random 
acoess ~emory RAM, this status indicotinq by one bit of the word 
the atate of the sector description C$rd. 

Another object is ·to propose a method 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· ch.apter to the server, the server waits tor a 

period of time Tl before replyin9, to assure that.other terminals 

will not be havinq the same request. 

In anothe~ characte~istic, a reqizest for a f i~st chapter by 

another station arrivinq 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 prooedure of remote booting of 

all the stations having sent the requests is reset to O for these 

·stations. 

In another feature, the server. closes the session at the 

end of a time T3 between the transmission of each chapter and a 

t'ime T5 between each frame trans111ission. 

In another feature, the server transmits an end of boot 

frame at a time T4 .. after the transmission of an end e>f ch~pter 
. . 

frame, without any other station havinq sent a request. 

In another feature, the times Tl-TS are l>&'rametriz~ble. 

Another object of the invention is to propose a remote 

.. 
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bootinq method which after the end of :_remote bootinq of a first 

operating system set can also remote boot various applications, 

either on request ot the term.in·a.1 or by multiaddressing 

(multicastin9). 

This object is attained in that the method includes a step 
,,,.. . 

of sending specific data frames to the chapters t~at include the· 

Ethernet address of the receivinq stations~ 

Another object is to permit access to the file loaded into 

the terminal and for nonexistent files to enable their remote 

bootinq. 

'l'his object is attained in that the terminal, when 

executinq an instruction to open a file, reads the file 

allocation table; thus determines the sector and then reads the 

sector descrip.tion table to determlne t-he chap~er to be looked 

for, executes the chapter, if the chapter resides in the RAM 

executed; sends a request for remote booting to the server, ·if 

the chapter is absent. 

In anothe~ 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 statu~ "KEEP FOREVER", by 

a fourth bit the number of the segment, by a fifth bit the· 

presence of a fill value, and bya sixth bit a da.ta•speoific 

sector. 

In another feature, the terminal inolude~.a state >:eqi.ster 

.•: 
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-,..(,1,; '(.ne einu1ated interruption function, which in tne case of the 

reception ·_of an end of remote boot frame makes it possible to 

determine, by reading reqisters DL and A~ of the microprocessor 

(213) of the terminal, whether it is .necessary to perfoJ:'Jll a ''load 

data s.eqment" function or a "shutdown" function • ... 
Further characteristics and advantaqes of the present 

invention will become more apparent from reading the ensuing 

description, taken in conjunction with the accompanying drawinqs, 

in which: 

Fig. 1 is a schematic view of the entire network enablin9 

the employment of the remote bootinq method: 

~i9. · 2 is a schematic illustration of the timin9 dia9ram of 

the exchanges between the server and one or more stations: 

Fiq. 3 is a schematic view showinq the state of the network 

after loadinq of the operatin9 system1 

Fiqs. 4A-4C show the constitution ot the various frames 

used in the remote booting method. 

Fiq. l shows a server (l) conneoted by a teleoommunications 

card (10) to an Ethernet network (3) and throuqh this Eth.ernet 

network (3) to at least one first (STl) and second (ST2) 

terminal. Each terminal STl (21), ST2 (22) is oonstituted 

identically by an Etherne~ communications eard (2li), which 

includes a processor (2110) and a ·PROM f·or managin9 the processor 

packaqe (2110). This PROM (2110) includes not only the packaqe 

."·;: 
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man~gement program but also either a program UDP for establishing 

multiaddress connections with _the server, or a pro9ram (.IP) for. 

establishing single-address connection with the server. The PROM 

also contains an interrupt.ion emulation pro9ram 13 and an 

interruption pro9ram. 19. The card 211 communica~es with the bus 

of the terminal. The. terminal itself includes a microprocessor 

{213) and a random access memory RAM with a oapacity of at leaat 

l Mb, connected to the microprocessor by the bus. The 

microprocessor (213) communicates with the telecommunications 

card (211) by the bus, and the initialization proqram contained 

in the read-only memory (ROM) ot the station, upon a 

reinitialization, makes it. possible to qenerate an interruption · 

(19), which is emulated by·the program stor•d in the PROM (2110). 

This emulation mates it possible to establish a connection with 

the server, wit~ the aid of the pro9rams UDP or IP. The memory 

(2110) al:so contains a remote boot protocol (PROTCHG) and a 

driver Nr>:rs.· As soon as this station is powered up, the 

' interrupt!on emulation program (IT19.) brinqs about the 

t:ransmiss.ion· of a frame to the server by the communications · 

pro:tocol UDP or IP, and the server remote boot protocol TCHG 

replie~ to this fratne by transmittinq. the file allocation.tables 

(FAT) and sector description tables (SDT) which are st~i:ed in the 
. . . 

cache diskette CP of the random access memory RAM ·c212). After 

this :transfer and after the server has sent a proqram BOOT for 

.. 
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initializinq the station, the station executes this proqra~, and . 
as soon as it encounters ·a request to read a none:>eistent file in 

its RAM, it 9enerates an interruption (IT13) to requ~st aocess to 

the ma9J.'letic peripherals.that are nonexistent ·at that station. 

This request tor access to the maqnetic.peripberals (lNT13) ..• 
causes the execution of an emulation proqra~. which brinqs about 

the establishment. of a llnk with the se:rver (1) by requestin9 the 

server to send a chapter corresponding to the name of the file 

the opening of ·which has been requested. The file allocation 

table (FAT) makes it possible to establish a correspondence 

between the file name diskette numbe_r, the head number, the ·track 

number, and the track sector number where the file is looated, at 

a station that has a diskette or disk, and the table (SOT) makes 

it possible to establish a·corl".espondence between the sector 

number and the chapter number to be requested from the server. 

Followinq this request,. the server administrator proqram (ADM), 

in an image file (IMA), prepares the chapter requested by the 

station, In Fiq. 1, the imagefile includes the MS-DOS· operating 

system files, which are constituted by the ro.s~s, MS-DOS.SYS, 
. 

CONFIG.SYS, and COMMAND.COM fil_es. Each ti111e the MS-DOS 

operatin9 system is executed, the station will re~e·st th• 

openin9 of the .files neoessary for its function, _and this file 

openinq will bring about a chapter request until. all the files 

necessary ·for system function-have been loaded, to enable norinal 

·.•· 
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function of the terminal• At that moment, the system 

confi9uration, assuminq that only the terminal STl is in 

operation, corresponds to that shown in Fig. 3, in which it can 

be seen that the volatile memory (212) has been loaded with tbe 

IO.SYS, MS-DOS.SYS, CONFIG.SYS, COMMAND.COM and NETFLOP.DOS 
.~ . 

p~09rams, this last prograft beinq intended to handle the 

mana9emen.t of the communications . card in such a way as to 

optionally pent\it later remote boot!nq in response to specific 

sector or chapter requests. The remote bootin9 protocol employed 

is 6hown in further detail in Fiq. 2,:in which it oan be seen 

that the station (1) sends an initializinq request (BP), to which 

the server responds with a ''BOOT REPLY" mes$aqe (BR) • Following 

that response, the station sends the chapter request_, in this 

case for the first chapter, by sendin9 a "5tart chapter l" (SCl) 

frame, to which the server _responds by the request (ARPD) for the 

Ethernet address, _!n the case of a mul t i-a~dress inq 

conununication, and the station furnishes this information by the 

response (AR.PR). Following that response, the server sends a 

sector description table fra:me for chapter 1 (SDTCl), and then at· 

the end of a time T5 sends.·the data of chapter .1 (DCl), which may 

be sent in a plurality of frames, always with an interval of time 

TS between each frame. The server waits for a period of time Tl 

between th~ "start chapter 1" (SCl) message J:equestin9 starting . 

of remote bootin9 and the response message >:equesting the 
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address. This time interval enables other stations, whose. 

startup took place concomitantly, also to send their flstart 

chapter 1 '' (SCl) me$sa9es, resul tin9 in immediate ·acceptance by . 
the server. At the end of transmission of chapter 1, the 

station, if it finds an error, sends an eri:-or message SDTE 
. . .. 

relating to a portion of chapter 1, and in that case the $&rver· 

resends the frame SOT of chapter 1 (SDTCl) and the specific data 

for that chapter (SDC1) that have not been rt1ceived. At the end, 

the server sends an "end .chapter l" frame (ECl), and the station 

executes this chapter l received, in order in the course of 

execution to discover whether the tile corresponding to the 

chapte~ received requires callinq up another file. That tri99ers 

a request for another chapter n via a "start chapter n" frame 

sen. When it receives this request, the serve~ waits for a 

period of time T3 before sending the trame SOTCn constituting the 

sacto~ description table of the chapter n ahd the frame DCn for 

the·data of this chapter. As before, if the station sends an 

error frame relating to the chapter n (SDTECn), the server will 

send the frame of the sector desoription table of the chapter 

(SDTCn) and the specific data for this chapter SPCn that were not 

received properly. once the station receives the end of chapt~r 

frame {ECn), the chapter received is executed, and if. there is 

any error in the data, a data e:rror·frame for chapter n (DECn) is 

sent,· in o:rder to obtain the transmission Of a data frame for 
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chapter n .(Oen) 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, durinq ~hich, if 

it receives no complementary request, it sends an "end ~e•ote 
/ 

boot" fraroe (ERB). In the case where the server is connected to ... 
a plurality ot stations, and when a second station 2 ST2 sends a 

chapter 1 request sc1 by connecting itself to th• network durin9 

a time interval T2 following the connection of a first station, 

the request of this second station is immediately accepted,. by 

cancelling the procedure of remote booting the first station and 

beqinn·inq the procedure aqain from o for the set of both 

stations. This procedure makes it unnecessary to have to wait 

for the end of remote bootinq ot.one station l to remote boot a 

station 1, or again to avoid havinq a mem~ry at the server.level 

that mana9es the chapters that have not been received in order at 

the end of remote booting to request the r~maininq chapters to be 

received, as in the case of U$ Patent 4,958,278. 

Each frame sent in. the course of.the remote bootin9 

sequence shown in Fiq, 2 has a specific confiquration 

corresponding to that shown in 'Fiqs. 4.A~4C. Hence the "start 

chapter" frame (SC), by its fi~st two bytes, makes it possible to 

indicate the frame type and to let the server know. that this is .a 

''start chapter" frame, requesting the transmission· of a ohapter; 

by the next. 12. bytes, to define.the name of the·voluine in'W'hieh · 
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the chapter to J?e sent is located, and by the next two bytes to 

define the identifier, that is the nutnber of the chapter in ASCII 

oode; and by the next two words to define the Ethernet address 

(IP station) ·of the station. 

In t)le discussion that follows, information that is ... 
identical and has the same format in the .other fra•es will not be 

~escribed a9ain. 

The seotor description table frame SDTC of the chapter also· 

contains the following informationi .type of fra~es, name of the 

volume, identifier, the information definin9 the m~sk of the 

frame formed at one byte and indicatinq, with the bits Al, the 

frame number pertaining to this formation SDTC. ·· A ·~upplementary 

·byte defines the maximum mask of the frame, by setting all.the 

bits to n1u 1 the next two bytes define t'he first data segment,. 

and the ··next two other bytes define the second dat~ _seqment, if 

any. Two supplementary bytes define the shift where the next 

cards in the sector description table will: be implanted, and two 

supplementary bytes define. the ·number of fo_llowinq cards, The· 

cards are defined_ in eight bytes each and, as shown by the SDC 

card, .have the sector number in . two bytes, the pseudonym of the 

·sector in two other bytes, the shift 5.n tbe dis)cette cache in the 

next two bytes, the fill value in one byte, ·and the state of the 

cax-d in another byte, defined by the bit 7 at ''1", the logical. 

value to indicate that the sect.()r has been received, the ,bit 6 at 

· ... ·.·. 
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41 1" to indicate that the sector has been used, the bit 5 at "1" 

to indicate that the sector should be kept forever, the bit 4 at 

"l" to indicate the segment number, the bit 3 at "l'' to indj.cate 

a fill value, and the bit o at "11• to indicate the data specific 

to the sector. . .. 
The SDT er:ror frame (,SOTE), like the following frames, is 

constituted by inf.ortnation on the type of frame, volume name, 

identifie·r, Ethernet address of the s.tation, and the mask of the 

frame SDTC. The specific data chapter frame (SOC) also includes 

the information, frame type, volume name, identifier, shift of 

the first card, shift of the tenth car~, an Ethernet address in 

six bytes defining the address of the station, and the data to be 

sent, in 512 to·l024 bytes. 

'l'he data error frame (DE) also includes the frame type, the 

volume name, the· id-entifier, i.nfomation over two bytes. 

indicatin9 the number of missinq sectors, and in two other bytes, 

for each missing sector, the number of the ~issinq 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 SSO also includes the 

frame type, the volume name, the identifitar, and the number of 

the specific sector requested in two bytes. 

The frame SsR, in addition to the above information, 

includes the data in 512 bytes .• 

, :··: .. 

: ~ 
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The interruption emulation proqram 13, by way of the 

status reqister of the emulated _functions, modifies the . . -

information c~ntained in the reqisters Qf the processor (213) of 

the station in accordance with the following tablei 

0 

1 

2 

3 

4 

s 
8 

d 

reset 

disk_status 

read 

write 

verity 

fot'mat 

parameters 

special 

reset the "carry«' f la9 (NY) to o 

_samples the diskette status ("read-" 

function) and reset carry (NY) 

.see description above _ 

return "write protect•' code and carry ei-ro:r 

(CY) 

reset carry (NY) 

set carry error (CY) 

sample the diskette param~ters and reset 

ca:ri:-y (NY) 

special remote boot features. (see ••status 

of TCHG after receivinq end_:;,remote_boot -_ 

with NETFLOP")- with reqisters DL = o, AL 

c o, this involves the nchanqe data 

se~entt1 function between the PROM and 

NETtLOP - with reqisters DL = 0, AL = l, it 

involves the function of shutting down the 

PROM, or "shutdown". 

. ·~· .. , ... 
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15 read_daad return ogde· "chanqe_line avail." and reset 

carry (NY) 

16 . c:hange_line return code "not active" and reset carry 

(NY) 

17 set dasd - return code "OK" and reset caJ:"ry (N'i) 

18 set_media return code ttwr ite protect'' and oarry error 

(CY) 

All the other function codes return a return code 01. 

Hence it can be confirmed that in t~e.case of the speoial 

function represented by the code inc1udin~ b~tween 9 a~d-15, the 

~egisters PL and AL· of the microprocessor are to ~e loaded with 

·logic.values that will indicate either a change of seqment o~ the 

function of.PROM shutdown. The other functions emulated •ake it 

possible to modify the bits (CY) and (NY) of the state register 

of the microprocessor. 

When the CONFIG,SYS file shown in Fiq: 31 containinq the 

PROTMAN.DOS, ELNKII.OOS, NEMM.OOS and TCPORV.OOS files, which 

respectively assure the !unctions of protocol .manaqensent, card 

driver, memory manaqenient, and resident portion of the . 
. . 

communications program·, have been loaded and when the entire 

operatinq system as.well as the NETBIND.BXE program.have ~een 

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

· which it indicates. to the PROM that ~ll the pr:oqrams have been · 

.. 
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loaded, and the remote boot.protocol contained in the PROM 

terminates this remote bootinq by several actions, which consist 

ot startinq the execution of the NETSIND proqram which uses the 

proqram ELNKI:t.DOS to access the network; this proqram N!T8IND 

starts the execution of NETFLOP, whic~ enables loadinq the data ... 
seqment and recoverinq the oontext of the stoppage •anaqed by the 

PROM. NETFU>P also brings about a normal shutdown of the PROM, 

with reset of the network card and restoration of the IRQ5 vector 

to the old BIOS vector, and deinstallation ot the manaqer of the 

programmable timeouts of the remote b~otinq procesa. This 

shutdown cause$·· the manaqement ot the inte-rruptions, and in 

particular of. the interrup~ion 13, to change over from the PROM 

t.o the NETFLOP pro9ram. This new management makes it possible to 

have a parametrizable behavior different from that fixedly 

defined by the PROM •. The managem~nt of INT13 by the PROM is 

valic:l as lon9 as the shutdown bas not been.done. After the 

shutdown, the interruption 13· of the PROM calls on either the 

. interruption vector 13 of NETFLO, or the old BIOS vector. This 

shutdown is don~ by executing the followinq sequence, written for 

a microprocessor (213) of the Intel 386 C?r 482 type, and its 

transposition.to other microprocessors is within the competence 

of those skilled in the art. 

.. . 

· .. ·.;·_· 

• .. : .. ·: 
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push ds - send data segment ~s to the 

reqist(\r stack 

pu$h ax - send registers AH and Al constitutinq · 

ax to the stack 

xor ax, ax - exclusive-or for ag 
··-

mov -ds, ax, ~oving a~ -->·dx 

mov ·ax, word ptr dss(4a2h) - moving the 

contents from the address determined by 

the contents of ds + 4a2h to ax 

mov ds, ax --moving ax to ds 
•. 

cmp di, o_ - comparison of the register di with 

the value O 

pop ax extraction from the register ax 

jne not_ours if di is not equal to zf • 0 skip 

to label "not our~" 

cmp ah, -l9h comparison of 19h with the hiqh 

portion ot ax 

jae not_OUrS Skip to "not 01.lrSH if Clh abOV8 l9h 

c> cp.::: 0 

test boot_.state, SHUTDOWN 

jnz another_story skip to "another story'' if 

not equal to o +> zf = O (if boot state = 
SHUTDOWN) 

push es - send to the stack of l"e9:i.ster _ ~s . 

........... . ·· 

. '··. 
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pusha save the eiqht qene~al registers in the 

stack 

mov bp, sp - move SP •W> BP 

•ov si, ax - •ove AX __ > SI 

shr si, 8 - shift lo;ical right by 8; 9et rid 
..... 

of al 

shl si, 1 - shift to the left by 1: 

call cs:dispatch[si)-callinq the contexts of 

dispatch indexed by si 

call store.;,...status - routine ::;tore-status-call 

popa extraction of the eight qeneral re;Jsters 

from the stack 

pop es • extraction from the register es 

pop_ ds - extraction of the data seqment from 

the re9iste:r 

iret return form interrupt 

pushf send flaqs to the stack 

call dword ptr save_13; old vector (BIOS) 

pop ds. - data se911'ent extraction 

retf · 2 

f laq 

. . 

; because of. carry 

' ~--
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another_story: 

pushf 

call dword ptr new~it_l3; netflop vector 

pop ds 

retf 2 1 because of carry . ... 
f laq 

floppy endp 

The manaqement of INT13 by NETFLOP calls on the pu::a.meters 

"KEEP FLOPPY" ·and "l<EEP CACHE" stated in a protocol point INI 

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

followinq function: 

KEEPCACHE = YES 

KEEPFLOPPY = YES 

.. INIT13h Looks for the sector in the diskette cache. 

I.f the sector ·1s not there or is no lonqer there, a "specific 
. 

sector!' request is generated t'o the server TCHG. 'l'he server 

direotly accesses the diskette (the one whose FAr and main 

directory have been sent to the station must imperat.ively be 

inserted into the server reader) and replies to the station with 

a "speoif ic seotor reply" (SSR) frame addressed by E~hernet 

multicastinq but including, in the_protocol portion of. the TCHG, 

the address IP of the addres·see station. The stations filter· 

•. 
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this field on receivinq such a frame. 

Acoordinqly, a miniature file manaqement remains available 

for the station, after the end of ~emote bootin9. 

KEEPCACHE • YES 
...... 

KEEPFLOPPY = NOS 

- INIT13h Looks for the sector .in the diskette cache. 

If the sector is not thel"e or is no lonqer there, a "sector 

inaccessible for reading" code is sent to the system. 

~ The cache remains active in memory. 

KEEPCACHE -= NOS 

KEEPFLOPPY z:: YES 

- A ••specific. sector" request 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 must 

illlperatively be inserted into the server reader) and replies to 

tbe statio.n with a nspecif ic sector reply" frame ad.dressed by 

Ethernet multicastinq but inoludinq, in the protocol portion of 

the TCHG, the address IP of the addressee station. The stations 

filter thi$ field on recei~inq such a frame. 

Accordinqly, a miniature file manaqement remains.available 

for the station, afte~ the end of remote ~ooting, ($ee 
' . 

pex-tom.ance, constraints·linked with changing the diskette). 
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- The cache is inactive, thus f~eeing the memory _for the 

applications, 

KEEPCACHE c NO 

KEEPFLOPPY = NO ... 
- INIT13h A return oode "sector inaccessible for 

.readinq" is sent to the system. 

- The cache is i·nactive, thus freeinq the memory for the 

applica_tions. 

'I'he "KEEPCACHE =YES" parameter assumes that the memory 

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

-application. 

~xample: 

If the choice of the seqmant CACHE is 7000H,. an applicat.ion 

usinq this segment will overwrite the data of the cache, 

presentinq a very maj'or risk of system blockaqe .-

Conversely, the segments oooooh remain available for the 

cache at any moment whatever (outside any use of paginated memory 

mana9ers (EMS) certainly usinq this same memory ran9e). 

·Note: the Se9?1'1ents ODOOOh and/or OE_OOOh, if they are used, 

are not freed after the "end remote_boot" has been reeeived1 that 

is, specifically: 

. ·: .. 

.. 

·_::_·_ -~ .. :· .. 
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w upon reception-of the SOT of chapter 1, after recoqnition 

of the job segments ODOOOh and/or OEOOOh, these same seqments are 

validated, 

• upon reception of ''end remote boot", these seqments are -- -
not invalidated. 

Further modifi~ations within the competence of one skilled 

in the art are also part of the spirit of the invention . 
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CV.IM$: 

l. A aethod for remote booting by a server of at. least one 

. tenninal, includinq a volatile. mel'!lory (RAM), at least one 

processor, a telecommunications card enablinq connection to the 

server by a network, said server ~einq provided with 

telecollUJlunication means and memorization m~ans of sufficient 

capacity to store the oornmunications protocol, the operating 

system of the terminals recopied into an ima9e file, its own 

operatinq system, and the applic~tions programs, cha~aeteri~ed in 

that it includes a method of remote loading of a startup proqram, 

consistinq.of transforming the fir$t interruption produced by a 

terminal following its beinq powered up into a request .for 

readinq an imaqe file memorized. in the server. 

2. The method of claim 1, characterized in that the step 

of remote bootinq of .the startup proqram consists of loading the 

startup (BOOT) sector into the volatile memo~y RAM, startinq the 
. . 

execution of this startup file, t.tansformlnq the interruptions 

requesting access to files· of nonexistent maqnetlc peJ:"ipherals of 

the terminal into request$ for ~eading the correspondin9 imaqe 

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

liiiiiU1ii1Ui . 
. • 

THIS SHEET HAS.BEEN 
REPLACED . >·. 
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3. The method of claim 2, characterized in that the 

proced~re ot coordinate transformation consists of transfonning 

the coordinates of physical sectors of the files of the magnetic 

peripherals into a logical. ch~pter numberin9 of the imaqe file 

oorrespondin9 to the secto~ of the file called by a seotor ... 
oorrespondenoe·table, trans~ittin9 to ~he server the chapter 

readinq request, and sendinq the .~hapters of the images files to 

the set of terminals. 

4. The method ot one of claims 1-3, characterized in that 

the volatile memory RAM of the terminal, after the first remote 

bootinq of ·the startup proqram, contains a tile allocation table 

(FAT) estab;l.ishin9 a c:orreS"pondence arnon9 the diskette number, 

the head number, the track nuniber, tbe track sector number, and 

the file name, and a sector des~ription table (SDT) establishinc1 

a correspondence among the diske.tte number, the :track number, the 

track sector number, and the chapter numbe~ of the image tile of 

the server. 

5. The method of claim 2, characterized in that the 

pro;ram for transformation of.the intetruptions ·cEMtJL INT). is 

memorized in a nonvolatile memory (PROM) of ·the 

telecommunications card." 

'· 

-~-----_c.._.....;.:_ ... ,.' .. 
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6. The method of one of the foreqoin9 claim, eharacte~ized 

in that i.t enables the remote loading of files of the operatin9' 

system, constituted by the IO.SYS,. MSDOS.SYS, CONFIG.SYS and 

COMMAND.COM files • 

. .... 
7, The ~ethod of claim 4, characterized in that the file 

allocation table (FAT) is memorized with eternal status (REEP 

FOREVER) in the random access memory RAM, this status.indicating 

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

s. The method.of .one of the foreqoinq claims, 

characterized in that when a terminal sends a request for a. 

first chapter to the server, the server waits for a period of 

time Tl before replyin9', to assure that other terminals will not 

be havinq the same request. 

9. · The method of one of the foreqoinq claims,. 

characterized in that a request for a firs~ chapter by an~ther 

station arrivinq before a period of time T2 followin9 the request 

for the same first chapter. by a first station has elapsed is 

accepted immediateiy, and the procedure of.remote· bootinq of all 
. ' . 

the stations having sent the requeat.s is reset to o tor the~e 

stations. 

THIS Sfirn·, .... H . . . 
· .. ·· <-=L · AS: BEEN 

. REPLACED 

... ' 
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10. The method of one of the foreqoin9 claims, 

characterized in that the server waits for a period of time.Tl 

between the sending of eaoh chapter and a time T5 between each 

frame transMission. 

11. The method of one of the fo~eqoin9 claims, 

characterii~d in that the server closes the session at the end. of 

a time T4 after the sendinq of an end of chapter frame, if no 

other station has sent a request. 

12. The method of.one of the foreqoin9 claims, 

characterized in that the times Tl.-TS are paJ:ametJ:izabl,. 

13. 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 reoeivin9 station. 

14, The method of one of the foreqoinq claims, 

characterized in that the terminal, when executin9 an instruction 

to· open a file, reads the file allocation tablet thus ·determines 

the sector arid then reads the sector description table to 

determine the chapter to be looked for, executes .the chapte~, if · 

the chapter res~des in the RAM executed; ~ends a request for 

rexnote bootin9 to the sel:'Ver, it the chapter is absent. 

This Sheet Has Been Replaced;, 
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15. The method of claim 14, characterized in that the · 

sector description table inc·ludes a state byte indicatinq by one 

bit the reception of the chapter, by another bit .its use, by a 

third bit the status "I<EEP FOREVER", by.a to.urth bit the number 

of the seqment, by a fift~ bit the presence of a fill value, and ... 
by a si>eth b1t a data-speoific sector. 

16. The method of one o~ the foregoinq claims, 

characterized in that the terminal includes a state reqister for 

the emuiated interruption function, which in the case of the 

reception of an end of remote boot frame makes it possible to 

detennine, by read.in9 registers DL and AL of ·the microprocessor 

(213) .of the terminal, whether it is necessary to perform a "load 

data seqment" function or a "s~utdown" function. . 

iiiii1f illifi1f 
. .. . . 
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