‘Transl ation Method and device for nodifying nessages of nodular structure
5 The invention relates to a nethod and a device for nodifying nessages of
nodul ar structure, which can be transmtted via an el ectroni c nessage
transmssion system 10 It is already known from DE 101 39 068 A, that a
sequence of commands can be generated automatically for a C

“hi er ar chi Tzkhgletastr uct ed conmand structure. For this purpose, a conplete

set of possible commands is initially 15 generated by storing all possible
branches through the individual |evels of the hierarchy as individual

commands. ME&BBACaHABRAEvEREl ESRO MBS iIFY i alds 4gus tde mbdghest to the | owest
| evel of the hierarchy. The individual conmands generated in this manner

are then straetdnged in a random sequence, wherein repetitions of an
indivigual command are permtted This sequence of individual commands is
then supplied, for exanple, to a nmeasuring device, which works through 25
t he commangds sHeeassbMekyl akbsatsyst amteradrarat curdewitd nfet he

i npl ementation of a processin%arun of this kind, the entire sequence of
i ndi vi duaPogbhiaRdsmPEsag§st 8ralPERlAy SHOTIEHEE iH 72 oPBet ermi ne t he

chain  of.indiLyi dugl GoamaRds; waich icaysed the Sysiemerfof. 30 The

i ndi vi dual commands are not nodified in thenselves during this process. The
procedur esgesemibed is only suitable for systens, which process individual
connaﬂps. It allows a limtation
It is already known from DE 101 39 068 Al} that a
(‘ sequence of commands can be generated automatically for a
hierarchicaily~constructed command structure. For this
purpose, a complete set of possible commands is initially
15 generated by storing all possible branches through the
individual levels cof the hierarchy as individual
commands. Each command corresponds to a path from the
highest to the lowest level of the hierarchy. The
individual commands generated in this manner are then
‘20 arranged in a random seguence, wherein repetitions of an

individual command are permitted

This sequence of individual commands is then supplied,
(“ for example, to a measuring device, which works through

25 the commands successively. If a system error occcurs
during the implementation of a processing run of this
kind, the entire segquence of individual commands is
systematically shortened, in order to determine the chain
of individual commands, which caused the system error.

30 The individual commands are not modified in themselves

during this process.

The procedure described is only suitable for systems,

which process individual commands. It allows a limitation



2 to a smaller nunber of individual comands, which are, however, already
present a priori in the original command chain. It is not possible to
generate an individual command and/or an individual nmessage with the system
5 proposed. However, the devel opnent of end systens, which operate
according to the CSI reference nodel, requires . either a nodification of
this kind et a geaelatki enombkr BewindidiiviuHialceoemrands. wH0cTherepj ect of the
invention is to provide a method and a device faor nodjfyi ng nessages of
nodul ar stFE¥EURE @éﬁ%ﬁ@ BFSEERAs A SGI6K Vil af%el¥ctdbomt revsage

transm ssion, system 1Whheh ghkawsia ¢eNVRINENJenerald ap g@d_modification

of nmessages wthin a structure specifie 15 for the nmessage. This object is
achi eved bhyotthendethddoaceor dindgvtidusie mespegs ivdrirasefsinedemn claim 1 and

by the device according tot invention as specifjed in claim17. 20

& ai s 515 BHPIET ol APBIFE s COr SETBRAERE Forurar PHUGFE. VT3 of ai m 20
relates to,ge£0MRULEECSQLHYAEE tREOBUGT reAGrdicdnehddr1c! aidndi ang claim 17,
a nessage, for 25 exanple, as transmtted between two layers of an OS

reference gwdedr fsmpdiSicebaani af Fhésskioct vre 2 wsdedatiinn tdf s nessage is

determned_fro he_r 71 ge. By determining the structure
underlyindj?%bnlé%%gﬁgggii?O?ggﬁggéibIe to determ ne which nodifications 30

are feasible in absolute ternms for the respective structural unit for every
structural _unit, fromwhich the conplete nessage is built up. A single
st ructldr alThfi #072Ct t AEnt 3| LRYRALLPBMFhé Or BAGVILACNEs sded A iched

device for medifying messages of modular structure

(' capable of transmission via an electronic message
transmission system, which allows a convenient generation
and modification of messages within a structure specified

15 for the message.

This cbject is achieved by the method according to the
invention as defined in claim 1 and by the device
according to the invention as specified in claim 17.
20 Claims 18 and 1% relate to a correspending computer
program, while claim 20 relates to a computer software

proeduct.

According to claim 1 and claim 17, a message, for

25 example, as transmitted between two layers of an 0SI
reference model, is first read in. The structure
underlying this message is determined from the read-in
message. By determining the structure underliying the
message, 1t 1s possible to determine which medifications

30 are feasible in absclute terms for the respective
structural unit for every structural unit, from which the
complete message i1s built up. A single structural unit is

then selected from the read-in message and the



3 nodifications feasible for this selected structural unit are determ ned
and di spl ayed on a display device. An intentional nodification to the

sel ected structural 5 unit is then readkin and its validity with respect to
the structure of the nessage as a whole is checked. Mdifications, which
are, in principle, valid for an individual structural unit, but which, in
t he cont exto®fri@apessagesavould Feadtha sardldegd arc messagel eantbe 10
prevented in this manner, because_only such npdifications to a structural
unit, whi chrarectreedynrdetfindtABlenetk °tag FaSPd PordtHeE St ruct ure of the
message, are inplenmented. The conplete nessage nodified in this manner is
then i ssued as a new nessage. 15 The neasures listed in the dependent cl ains
rel at e t o Arndvardageonsl fmedhercdevehoprents ekl dcvwemucmralt is

articuylarly, advantageous, .if a real ness .S 2Q . read in as the basis for
generaéindl 1hdﬁrﬁ§%%gﬁe%9 Hodi i%E?igﬁigﬁﬁtﬁhW§t@oﬁ%58?° tRat fressage

i's unders$006d-{0r BN B EB§S3H8geWMIECH, wvhB1a Becediddd.est of the end
systemrepresented by the OSI nodel, was actually generated and stored in

its so-calMwiifioyg-Dengilerichfarai simepsageibd erevogiicsddbyara devel oper as
causat i ve {01 an, 0PCULT]0g. LI 0T { hen,Lhe, devel opgr 6an - carry ou

0 r
modi fi cati'ons to the nessage, mﬁ?%out ﬁaV|ng re-structure eentire

message W4 hnddadd s hierartdhdatdyasonstegal ed skkweberalcasnidess, and use
the 30 new nessage generated in this manner for a further test  run. This
procedfir e RES RIS E W ar Hy - Ul bt e fRECRHBPefBAYi AYCheMarivecR tsmdla

nndificat&gp%¢ggﬁﬁgh&fga unit, which are recognised in the check
(" as valid for the structure of the message, are
implemented. The complete message modified in this manner
is then issued as a new message.
15
The measures listed in the dependent claims relate to

advantageous further developments cf the invention.

It is particularly advantageous, if a real message is

20 read in as the basis for generating a new message by
modification. In this context, a real message is
understood to mean a message, which, in a preceding test
of the end system represented by the 051 model, was
actually generated and stored in its so-called “log

25 file”. If this message 1s recognised by a developer as
causative for an coccurring error, then the developer can
carry out medifications to the message, without having to
re—-structure the entire message with all its
hierarchically-constructed structural units, and use the

30 new message generated in this manner for a further test
run. This procedure is particularly suitable for ‘
implementing relatively small modifications during the
development of an end system operated according to the

08T reference model.



-devel opment of an end system operated according to the OSI reference nodel.
4 At the start of a devel opnent, however, no real nessages, which are
‘transmitted within the system between tthe individual |ayers of the GS
reference nodel, are 5 available yet. At this stage, it is therefore
necessary to generate conplete, new nessages. For this purpose, according
to a further advantageous devel opnent, it is possible to read in a basic
nmessage from a databank, so that the ultjnmately-required nmessage can be

gener at ed?By the FodTH St %m0 THEERE r LRPUFRRT unlPsT6R 1t RESHRGS
”Essage$-wFH%hS%&%@&H%%éHiSHEﬂrﬁ%@@ﬂ@,tMétQ%Qt@ﬁ'Eétkéén €naodi fications
can be inplenented, is therefore determ ned by drawing on a basi c nessage,
whi ch i s rheadviinuadomay ey weh tdet Obanketoreespondilad,t erehe protocol used.
I 5 D'fferent.ga%ﬁbank% C q§yprgﬁgded for 9if{§ren% grotocols. Mor eover ,
L i's AdvANEAGESLE Vs tai St dy' the ST ticttir e of - The: PERALPRoREESHge

gr aphi cal ky, gepethiale idonisS 2@, MBdind edygeyi dest tPik hguﬂgmgbqper, whi ch
structural unit of the nessage is currently being nodified. The nessage
and its sBrgerdidadate & Spirayed iatwiFaears CleanhePment hétpiésent ati on of
afiletr h i.ndi_vi | hy i | ev he ssage can
be 25 diggﬁﬁggﬁéhgé %%%ﬁi&%eéa%%#ﬂ%% %géé)$0%€+%lg ?% %ﬁ%g%foﬁgeln this

cont ext, thetsthectilremas clyavanfragealstys presemdedoe nganékrasedwbgdow of a
displqy device, so that a structural unit djs Iﬁged in the first w ndow

can b& maPRESLGSPRGORS aPpopT iSate el i Yt ande R@EhCas a conput er
mouse. messages. The structure of the message, within which the
(j modifications can be implemented, is therefore determined

by drawing on a basic message, which is read in from a
given data bank correspconding to the protocol used.
15 Different databanks can be provided for different

protocols.

Moreover, it is advantageous to display the structure of
the read-in message graphically, so that it is
20 immediately evident to the developer, which structural
unit of the message is currently being modified. The
message and its structure are displiayed in a similar
<~ manner to the presentation of a file tree, so that the
individual hierarchical levels of the message can be
25 distinguished from one another by appropriate
indentaticon. In this context, the structure 1is
advantageously presented in a first window of a display
device, so that a structural unit displayed in the first
window can be marked using an appropriate selection

30 means, such as a computer mouse.

The structural unit marked in the first window allows
various modifications or functions, which are dependent

upon each marked structural unit. For example, there may



-The structural unit marked in the first window allows various nodifications
or functions, which are dependent upon each marked structural unit. For
"exanple, there may 5 be elenents of the nmessage, for which a paraneter

nodi fication can be inplenented, for which purpose, the devel oper nust
enter a correspondi ng al phanunmeric value. Oher elenents allow the adoption
‘of one or RDKRE ehesitraucifurale wddss3gmhi thr avleishbar danatetienm t he hlerarchy
The options resulting for a structural unit_selected on the ba is of a

mar ki ng i AOCHe 1G4 WiSRdow Sard i SpTAyed  FAT a¥8LEBnHIwPREEW. Tfe devel oper

can then ppplameat thet selest ionof - pLedel ergi aeghapdinti-¢at iansecand/ or the
entry 10 of values in the second wi ndow. After inplenentation of the entry

and/ or th@tQ@Ee@ﬂﬁwﬁntﬁ atlHe ws edon dh dw pidown @ﬁeOM©d©f|@QrEon whi ch is then
to be | enent ed, heck d th re o its val 15 wi h|n t he
struct%rQQSFuFﬁg ﬁ%sggd' S4s %%ﬁﬁ)%§ef§hlor lna??u%?u#g uﬁ?FaSF & "gi ven
type can shandowibhsotrRer] t isuperor d nateustirel uial + uskt sctBddihf er ent

hi er ar chi cal Fevels and/or different contexts, a nodification feasible in

pri nci pl ether basésr @t ar AR TIAING oM dhf Viehr 3y pelpdonorro0dhepesyadi |y al so
valid for,thg %%'%ﬁﬁeglﬁ %CtWﬁé &5¥élo 0T fﬁa@@%orlﬁﬁlgﬁgnpe fhat given

modi fi cation€ are 0SSi rinci a se ecte Structura
unit, butseméctabndoﬁOpr@H@ﬂ@ﬁMﬂﬂﬁdEMOdmflmHtﬂﬁnmfamﬁﬁorCbhplehErpessage,
fromwhich the_structural unit to be 25 nodified, is selected. If a case of
this K nd®bc¥arsest ga g@véﬁ&ﬁ@F|W§qﬂﬁWTled by means of a corresponding
dialog box, in which a possible or anticipated nodification can be

explicitly i st ed.
(, After implementation of the entry and/or the selection in

the second window, the medification, which is then to be
implemented, is checked with regard to its wvalidity

15 within the structure of the message as a whole. Since a
structural unit of a given fype can stand with other,
superordinate structural units in different hierarchical
levels and/eor different contexts, a modification feasible
in principle for a structural unit of a given type is not

20 necessarily also valid for the selected structural unit.
For example, it may be that given modifications are
indeed possible, in principle, for a selected stfuctural
unit, but not valid for the particular structure of the
complete message, from which the structural unit to be

25 modified, is selected. If a case of this kind cccurs, the
developer is notified by means of a correéponding dialog
box, in which a possible or anticipated mocdification can

be explicitly listed.

30 A preferred exemplary embodiment of the method according
to the invention is explained in greater detail below on

the basis of the drawings. The drawings are as follows:



30 A preferred exenpl ary enbodi nent of the nethod according to the
invention is explained in greater detail below on the basis of the

drawi ngs. The drawings are as follows: 6 Figure 1 shows a schematic
presentation for a structure of a nessage of nodul ar structure; Figure 2
shows a tine sequence for several generations 5 of nessages; Figure 3 shows
a bl ock Clﬁ.&#ﬁﬁediagr sthes PRLAQH ; capeaiding o he,i nvention; 10 Figure
4 shows a scteen shot for selecting a real nmessage using a nmessage-anal ysis
device; C Figure 5 showsuatsceeefi shoeseigk Pdncidods rdegenddntre upon a
structural unit; 15 Figure 6 shows a screen shot for selecting a data bank
for a new nessage; Figure 7 shows a screen shot for selecting a basic 20
nessage froma-daga bankswsi UF en8 5BEWBnReSEHLRERFRAL IWddhar sel@edion i st
for nodifications of a selected structural unit; 25 Figure 9 shows a
screensishot with a fureheresalie@esion |ist for nodifications of a selected
structural unit; Figure 10 shows a screen shot for selecting an output 30
of a new nmessage; Figure 11 shows a screen shot with a warning nessage; 7

Figure 12 shawse & scr esivwhad bbscdetergintngiageanpari sor efdtiteyd on; and

according toc the invention;

10 Figure 4 shows a screen shot for selecting a real

message using a message-—analysis device;

Figure 3 shows a screen shot with functions dependent

upon a structural unit;

15
Figure o shows a screen shot for selecting a data bank
for a new message;
Figure 7 shows a screen shot for selecting a basic
20 message from a data bank;
Figure 8 shows a screen shot with a selection list for
(; modifications of a selected structural unit;
25 Figure 9 shows a screen shot with a further selection
list for modifications cof a selected
structural unit;
Figure 10 shows a screen shot for selecting an ocutput
30 of a new message;

Figure 11 shows a screen shot with a warning message;



Figure 13 shows a screen shot for determ ning another 5 conparison
criterion. Before describing in greater detail the nethod according to the
invention for generating nessages of nogdular structure, the structure of a
message of nodul ar 10 structure will first be explained by way of exanple
with reference to Figures 1 and 2. C Figure 1 shows a nessage 1, as used,

Tor exanplg; 0L 15€rvigguProviekennt Bheughk Lneafe hedayers according to
15 the OS reference nmodel . The nmessage 1 consists of several segnents,

whi ch are indicated |nC@m@@¥eSqantheﬁﬁ@nn fB&cdence nunbers 1.1, 1.2, 1.3,
1.4 and 1.5. The first segnent 1.1, is further subdivided into bl ocks
1.1.1, 1.1.2, 1.1.3, 1.1.4 and 1.1.5. The ot her segnents 20 of the conplete
message 1 miafuied SO3 be binokena dewasént eholl geks defttriis ikigndindifie=i ndi vi dua
bl ocks of the segnent 1.1 can al so be broken down into smaller units
1.1.4.%, 1.1.4.2 and 990Par 35°%uBHLYPER6R i nto snaller and smal | er
structural units as presented |eads to a hierarchical 25 systemfor the
nmessage 1, which reflects its nodular construction or structure. The
nmessages BeﬁMﬁaﬂdesmx1mﬁn@ei@e@eeated dsiag it héepmeséntd ianmemdiony provi de
a nodul ar. structure of, thi nd, wh n_the individual _structural units

are combi Y % FIFHRSuhe f%ﬁn%?%eéﬁgéPgu@?ﬁﬁégeﬁagédH@&&+%¥Ioglcm

associ at'QJtrQIctSIféJCtMél'stMﬁ@reTBE geeeegegeloee%e%%tp for exanple,
el ements of a data stream which is exchanged between the different |ayers

accor dPng SttorudieGs|v ek ef entle o dekxpbiincPaby 8avsrdt esarmleca wiohi | e

tel ephone station ina cellular, [ o 5.

Figure 1 shows a message 1, as used, for example, for
service provision through one of the layers according to
15 the O0SI reference model. The message 1 consists of
several segments, which are indicated in Figure 1 with
the reference numbers 1.1, 1.2, 1.3, 1.4 and 1.5. The
first segment 1.1, is further subdivided into blocks
1.1.1, 2.1.2, 1.1.3, 1.1.4 and 1.1.5. The other segments
20 of the complete message 1 can also be broken down into
blocks of this kind. The individual blocks of the segment
1.1 can also be broken down into smaller units 1.1.4.1,
- 1.1.4.2 and 1.1.4.3. Subdivisicn into smaller and smaller
structural units as presented leads to a hierarchical
25 system for the message 1, which reflects its modular
construction or structure. The messages 1, which are to
be generated using the present invention, provide a
modular structure of this kind, wherein the individual
structural units are combined to form superordinate
30 structures based upon a logical association of structural
units. The messages 1 represent, for example, elements of
a data stream, which is exchanged between the different

layers according to the 0SI reference model of a base



nobi | e tel ephone network. Starting froma given nessage 1, Figure 2 shows a
nmessage 5 flow through several generations. The nessage 1 is preceded by a
‘message 2 of a parent generation. The gnessage 1 has itself been triggered
by the content of the message 2 of the parent generation. As illustrated by
the connecting lines, the nmessage 1 is, in turn, the cause 10 for a
triggeringtQft ifour ther: nessages: Sidphdnd, sBaBiandin3adcethigchrbel ong to a
child generation. The nmessages 3.1 to 3.4 of the child generation can, once
agai n, berobddFortsilisivd\qne a1 HEHEi ve manner for triggering further

nmessages 4.1, 4.2 and 4.3, as illustrated by way of 15 exanple for the
nmessage 3.3 of the child generation. The individual nessages presented in

Figure 2 arertdingt fijpm accoprdimgndasageodul Bitgsteult shewsnaeaelbsagse on the
basis of the schene @besented in Figure 1. In this context, a single

st ruct ur af LgHi ££hge i 13 ped a%ﬁp%ﬁde?h§oﬂﬁsﬁﬁgﬁu Pﬁnces be used at

different Jhevels Oby tah%éyseagaé ohyor thatadsnt o éﬁé‘ra@@éﬁ | phgegments 1.1 to
1.5 and aF for exanpl e, blocks 1.1.1t % Figure 2 illustrates

t he causame@@ngecﬂl@nsbeﬂMEéﬁfZﬁﬂserWEggm@@@a@Esthéongnaentnefakhs 5. These
messages can _be recgr d using .a nessager- ana % }}g cetf rEH glysing,

for exanpl& °3%obi P e pide s R Em S T Sstored in

a so-call ednnkedibig @inesGantee mg@ 1 @,tliry thadh, atgeV@ﬁungsage | eads
to 30 errors, then the rel evant nessage nust be replaced by an
approﬂflaf@ﬁyanﬁé#ﬂﬁ@élﬁﬁﬁ§§§§Uﬂﬁh%ﬁn@?%ﬁﬁﬁ%§t3 the3-#oddfPednnew nessage,

can, 10 PLC Rhecbecgene Aed s taR i e an. vays . Qs0peshand. e

exi sti ng error- tri ggerin message can e used to genera new massage
( to 3.4 of the child generation can, once again, be

) responsible in a causative manner for triggering further

messages 4.1, 4.2 and 4.3, as illustrated by way of

15 example for the message 3.3 of the child generation. The
individual messages presented in Figure 2 are built up
according to a modular structure in each case on the
basis of the scheme presented in Figure 1. In this
context, a single structural unit of a given type can,

20 under some circumstances, be used at different levels of

the hierarchy, that is to say, both in segments 1.1 to
1.5 and also, for example, in blocks 1.1.1 to 1.1.5.

Figure 2 illustrates the causal connection between

25 several messages along a time axis 5. These messages can
be recorded using a message—analysis device for
analysing, for example, a mobile telephone system. If
this listing, which is stored in a so-called “log file”,
can be used to identify that a given message leads to

30 errors, then the relevant message must be replaced by an
appropriately modified message. In this context, the
modified, new message, can, in principle, be generated in
two different ways. On one hand, the existing error-

triggering message can be used to generate a new message,



9 which has the same structure, as the original nessage, by nodifying the
content of one or nore structural units, that is to say, by nodifying the
segments, blocks or smaller units. Agajnst this background, the original 5
message taken fromthe "log file" is referred to below as a real nessage.
This al so applies vice versa fromthe bottomto the top of the hierarchy. A

second posgh bihitysforegengEatipacauIRSSage tie ta-ipath] Hkd fage pasic
message froma data bank. As will be explained in greater detail below, a
nunber of adiEyhegskigescarecertspdr edc ®11 FeiceFfecidtvradat@n banks for a

gi ven prot ) s reiLn eagh ; i-ndkyi hasi ¢ }pfosgage i's
r epr esent aﬁ?%% Jo?mggv%?ﬂ g rrﬁggﬁr%gﬁvr\ﬁg?%h\rée%%?& to'the 1 gic\§/ren pr ot ocol .
The basi c smssbge thetef ORgatnetespanddadkograurehdy-hmde isjinkt ure, from

which the actually required conplete nessage can be generated by nodifying
i ndi vi dual™eTFEE urakeunf e BBeThéORetAod accordlid 455 the Bsvaht3odn wil |

now be expl Aliedyd ds geatpridebatl, wobh jeel eencedad e-df agle cl rouit

di agram shown in Figurée 3. A nessage 7 is read in c by nmeans of a read-in
devi ce 6. Hdtecoestsagend teadointhe htkirsrshgge can be a real nessage, which
is stored in a 25 file S. Each nessage 7 has a given structure, so that the
nmessages can be type coded. A structure 10, upon which a real nessage is

based, is mlsodedddssbyitheyread- hBnedevieg 6. m3BsAget HUCty aledrit from
the message 7 is selected by a selection device 11. For this purpose, the
read-ilfi devi ce P& 1% woNPREt el P8 andpipubAslitpds délilc@e wWxarlaiimade

inDUt/OUtQH§ &%%g{éE(ég%gifeﬁefogisglﬁ&mg8¥i8?’b3@i@hk%@sages are
(' stored in the respective data banks for a given protocol,
wherein each of the individual basic messages is
representative of a valid structure with respect to the
15 given protocol. The basic message therefore corresponds
to a ready-made structure, from which the actually
required complete message can be generated by modifying

individual structural units.

20 The method according to the invention will now be
explained in greater detail with reference to the block
circuit diagram shown in Figure 3. A message 7 is'read in

(: by means of a read-in device 6. The message 7 read in at
this stage can be a real message, which is stored in a

25 file 8. Each message 7 has a given structure, so that the
messages can be type‘coded. A structure 10, upon which a
real message is based, is also read in by the read-in

device 6.

30 A structural unit from the message 7 is selected by a
seilection device 11. For this purpose, the read-in device
& 1s connected to an input/output device, wherein the
input/output device comprises a'display device, on which

the message 7 read in can be displayed in a first window.



the nessage 7 read in can be displayed in a first wwndow. 10 The read-in
nmessage 7 is displayed in the first window of the display device in such a
manner that all of the structural unitg of each [evel of the hierarchy
including all subordinate structural units are presented. As in the 5
presentation of a file tree, subordinate structural units can be masked if

required. thhe devel ppefe $agdar kioneiehlalhe shryeburalr unitisdesented in
any required level of the |erarch% using a suitable selection neans. This
may, for texanplslae detorputerswelisé. mFRECSt Eheturdl @F ttRE0 marked by the

devel oper J.& R818EHL, Y. L Ner SELEFT] 891 0BYT EficLhy QL b LHEN BIQRESS] NO,
the sel ected Structural  Unit is “transferréd to a nodification devite 13,
whi ch i ni tH1al laubdid deites e nesciilhea bodhitsakikenpreeasitklde vy [ ndiepl e for
the type of structural unit selected. The nodification device 13 also
comun? cafEEIHESE ¥Rt b1 holft 1HE2%1 oRYPOFGIRARS| APGHLSUEFUt Wehite, and

the possi fe!(?% agg&earggge;ae:p@sr@cg@npé&.seﬁﬁsddgvewgegi sSRhay4eviee igr a 20

second w ndow. oper how mekes another entry in this second w ndow,
whi ch i s ¢dmmstiatted dack it theesemdedi Cat kop deyicesdi3 leAslnidfl be
expl ai ned reference to the oth i

ith, d . bel ow, t, f thi
kind can éﬁ%héPQ&§%fQ%ﬂQﬁﬁQQN?f%%ﬁﬁ%5%%%%%1Qg$lgﬁg§§épgg %glérgﬁﬁhtslzr.an
al phanuneriGale:eMdne, e Lndipbutyr Ranse of TMbi shrthendgvel,pper determ nes

an intended nodification to the content of the selected structural unit,

i s chéekethamkachd®odid idastd opadevi £esaB=g0=di b¥ Fegapdlestivs validity. The
validity %Evﬁ%% nmessage type may be restricted, for exanple, if an

i nsertion of ]

(

For further processing, the selected structural unit is
transferred to a modification device 13, which initially
15 determines the modifications feasible in principle for
the type of structural unit selected. The modification
device 13 also communicates these feasible modifications
to the input/output device, and the possible
modifications are presented by the display device in a
20 second window. The developer now makes another entry in
this second window, which is communicated back to the
mcdification device 13. As will be explained with
reference to the other drawings below, an entry of this
(; kind can either be a selection from a number of suggested

25 elements or an alphanumerical entry.

The entry, by means of which the develcper determines an
intended modification to the content of the selected
structural unit, is checked by the meodification device 13

30 with regard to its wvalidity. The wvalidity of the message
type may be restricted, for example, if an insertion of
the modification of the selected structural unit into the
message 7 leads to a new message instead of the

corresponding, originally read-in structural unit, which



the nodification of the selected structural unit into the nessage 7 |eads
to a new nessage instead of the corresponding, originally read-in
structural unit, which 11 therefore np | onger corresponds to the structure
10 of the originally read-in nmessage 7. Mddifying the content of the

sel ected structural unit would then lead to a nodification of the structure

‘of the nessagercwRi 6l NOmyd NG rLO8EeSPONESLEO bheustiivet upe of the
nmessage required by the underlying standard at this position in the GOS

r ef er encethsdelrivAnsildvaliardodl Mewtasm of Yadsfvipgeths Rertiempl ement ed
and the deel.gaet.g Alentd:adi. o ap f o,40eql phepded.nygl Ld modification

by a warning 0 nessage. ication of the selécted structural
unit is welidicatiessage thd sumdiified edntlentméssgeaer aheédhasica new

nmessage 7', and this new nessage 7' is issued via an 15 output device 14.
Vari ous obPPEETT EPREESPONESavdl 11 LRt ihe bt bt BFSFRESnew nessage 7'

inthis Cﬁgh%).{%ed!:ﬁry L @XANRl L 11116, %mgﬂgeagiu@ﬁglfggs%%%ﬁdihn a_first

out put fi 5.1 in"formof XM "code. The insertion o t he nessage 7'
gener at edthe DRIils redemendenttedele dmi gimead 1 20 rdadaf stataont hénthakes pl ace

at the operating tine, uring a new test run of the end system .on which
the Csl F@F@ré%c@oﬁD&@P ﬁﬁ%ﬁ%ﬁﬁjﬁﬁgzﬁi)e§?¥ﬁié%% .SA@tBﬁXEF?Erﬁﬁpive
sel ectiongrbhg edt put devieeRleld iGak) i2b d el ddrei srevw essageningdi rectly
into a second output file 15.2 in the formof a hexadecinmal string

(hexateci maFsBHPE- sequence). As expl ai ned above, instead of reading in a real
nessage, 30 a basic nessage can also be read in as the nessage 7. For

. (; Tf the modification of the selected structural unit is
valid, a message with modified content is generated as a
new message 77, and this new message 77 is issued via an

15 output device 14. Various output formats are available
for the output of the new message 77 in this context. For
example, the new message 7’ can be stored in a first
output file 15.1 in form of XML code. The insertion of
the message 7’ generated in this manner into the original

20 data stream then takes place at the operating time,
during a new test run of the end system, on which the 0SI

reference model referred to above is based.

As an alternative selection, the cutput device 14 can
25 write the new message 7' directly into a second output
file 15.2 in the form of a hexadecimal string

(hexadecimal bit seguence).

As explained above, instead of reading in a real message,
30 a basic message can also be read in as the message 7. For
this purpose, the developer can, once again, make an
entry via the input/ocutput device. In response to this
entry, a basic message 1s read in by the read-in device 6

from one of several possible data banks 9.1, 9 2 or 9.3.



this purpose, the devel oper can, once again, make an entry via the

i nput/output device. In response to this entry, a basic nessage is read in
"by the read-in device 6 fromone of several possible data banks 9.1, 9 2 or
9.3. 12 The data banks are nodular in structure and vary with regard to
their underlying description | anguage, for exanple, ASNl, or the protocol

'to be copied, dard Qi «IESSAGR S TAEL URest anetpessikbke vdegendamt upon the 5
protocols. The respective structure allocated to a basic nessage is also
read in byFaHe S dad-hetde it 6Ly The fAF6+RatPBn1aBgUASEhe T8 ucture 10 is

necessary .30, At adiie modificalion.dsyi e gancsubsaguently,check the

validity of the nodification of the nessage 7 within the 10 structure 10.
When usi nguesgagal atessageres rfior s vhole elapendetd tihensthecture is al so

read in fromone of the data banks. correspondi ng, data bank can then be
AL SRR EHL RIS o i el - QAR A e Ract IR T P e e

stages of pihe et had fide genel atd fl:SJ;ﬁ“@Mé AES§ageSddviakesexphai ned bel ow
with reference to various screen shots. Initially, Figure 4 shows a
message- adalfypgine tdevi e@outn Hhe 2 fuelsire el ohs 18¢cabbasl t Re mbsdages

transmtt in_an..end .syst Vi a e [ r f. .t OSl reference
nodel ar e%%lreeénéjn léf&ciag:lccﬁ’r oaﬁeglocgel céaifhn oér/ e%ggie}ég%gnéhgggg?gﬁ 17 shows the
hi er ar chi gall istiryctafr elef rodiessagelon Wi ctheanebsagel ectredniin the first

region 16. In this 25 context, each subordinate | evel of the hierarchy is

shown 10 i n@&Ated 6 the Mgt Wit ive 3! i1 Sper ot UF AET@L LRNer ar chi ca
level . Eaghiline of: 4 he,Prasentation s Corsesponds: £ 0-pge SHEUSEULAL unit,

wher ei n each

( data banks. A corresponding data bank can then be

auvtomatically selected on the basis of the real message.

15 The individual stages of the method fecr generating new
messages 7’ are explained below with reference to various

ascreen shots.

Initially, Figure 4 shows a message-analysis device. In a

20 first region 16, all of the messages transmitted in an
end system via the various layers of the 031 reference
model are presented in chronological order. A second

(: region 17 shows the hierarchical structure of a message,

which can be selected in the first regioen 16. In this

25 context, each subordinate level of the hierarchy is shown
indented to the right relative tc its superordinate
hierarchical level. Each line of the presentation
corresponds to one structural unit, wherein each
structural unit can be subdivided into further

30 hierarchically subordinate structural units, as described
abcve with reference to Figure 1. One of the structural
units can be marked in the secend region 17 and can then
e stored in a file using a pull-down menu. In the

exemplary empbodiment shown, the relevant command 19 is



structural unit can be subdivided into further 30 hierarchically subordinate
structural units, as described above with reference to Figure 1. One of the
'structural units can be marked in thetsecond region 17 and can then be
stored in a file using a pull-down nmenu. In the exenplary enbodi nent shown,
.the relevant command 19 is 13 "Export to Message Pool", wherein the
"Message Puotgoricors esponase tBoth, f vher8ial téady MeamddaarPdaldn t he bl ock

circuit diagram of ur e enin adi. SS fron1the
file 8 ch&%@%ﬁﬁﬁgg%o ?h%h%rgﬁgg ge 35 gyhz?mégﬂﬁ ngﬁtﬂhl 3%%? a
Separate(kﬁ%&ujﬁId&h%ﬁhﬁf@&EﬁQ@@rQOB_ required. Figure 5 shows a screen
shot, which occurs ter a nessage 7 has been read in fromthe file B. The

10 structure of the read-in nmessage 7 is presented in a first w ndow 20.

The presentati to t h o I on, 17 of the
nessagg an&%3 qg; v#?%ggﬁﬂa% fh ﬁﬁéuﬁésigan?fﬁﬁ ﬁg%eggghlgrarchlcal | eve
of nessagamfkeﬁpUnds«MﬁﬂmhetﬁwamedmrecfurabthamtSOa&ehth@nai,3 are 15
presented, which formthe superordinate structural unit 22.1 when conbi ned.

On the samrHIERHicHt CRPF et %%S?ﬁ%pt%PPU&FUFQFrﬁﬁPFEZQOf anot her
structural,. é-%]dlr&? ZEl rSOWL o Jhe; tywersthughytal wHE‘_'cESo%%u:l:sand 22.2

t oget her m t he structural unit 23, which is again formed one 20
hierarchlewtduaﬂﬂmdﬂgﬁﬁﬂ 7Ihﬁ$rﬁﬁ¢mrs$a@nmdoﬁmgm thhe fdfleudt-urfdde unit 21.1

opened! TRE BT oMt i 1 Br o R BB TR A 28 BOFPEHGRA. AEnG i ndow 24 and
cont ai ns @M QUSyifdeet i20ns TS . drd €262 5i 08UEBrassgepMsand itRsEr toff uncti ons,
by means the second region 17 of the message-analysis device shown

in Figure 4. In the lowest hierarchical level of message

7, for example, three structural units 21.1 to 21.3 are

15 presented, which form the superordinate structural unit

Z22.1 wnen combined. On the same hierarchical level as the

structural unit 22.1, another structural unit 22.2 is

shown. The two structural units 22.1 and 22.2 together

form the structural unit 23, which is again formed one

20 hierarchical level higher.

In the first window 20, the structural unit 21.1 has hbeen
- marked using the selection means, and the pull-down menu
C; has been opened. The pull-dcwn menu is presented in a

25 pull-down-menu window 24 and contains various functions
25.1 to 25.5, such as copy and insert functions, by means
cf which a new message can alsc be generated. For this
purpose, for example, an already-existing structural unit
can be copied and additicnally inserted at another

30 position in the message. The validity of the operation is
then checked as in the case of a modification of the
content of a selected structural unit. The presented
functicons 25.1 to 25.5 can vary in this context,

depending on the structural unit, for which the pull-down



of which a new nessage can al so be generated. For this purpose, for

exanpl e, an already-existing structural unit can be copied and additionally
inserted at another 30 position in the gessage. The validity of the
operation is then checked as in the case of a nodification of the content
of a selected structural unit. The presented functions 25.1 to 25.5 can
vary in thhsngoni ext, opdepandingtae thergtiraigingsdntsd tin forgwhéch, t he
pul | -down 14 nenu 24 is opened. In the exanple presented in Figure 5  the
function "EBRYTUNGFLANWhFERY he Ak Pk &8 16EY F&turmir kathittBAc 14531t 0 be

copi ed, i Suﬁﬂ et ed. ; HowsveE, chhbibhe ilsnsentdanof Hhgwir uctsrah unit
copied in this manner 5 into another structural unit, for ‘exanple, the
structuralinsmiti@3, cFsthot spossitblkel tien agmildd deowthtie memer opened with
regard to the structural unit 23.woul.d nqt provide a corresponding. i nsert
option’ 10-AFONYR? UeSt hatrbg FFéétPBﬁ%of%Pﬁe%ﬁﬁﬂ? d fﬁﬁ? % uc?%ﬁ%%ions of
the pul | - deyvy nenU 24, n§HCRo381iBOBY, thBsekt pulneplAce @nd gavpen, it is also
possible to nodify the content of a structural unit already present in the
message. ISrEmeh withicragarduhpt ther pEspendsatlo valdi A eretld ypet The type

of the structural uni 1 Ln.the. I . _enbodi nent, for exanple, has
the nanme " %ﬁ%ﬁé %b?%%%%sﬁﬁ%gf%?céﬁ?%%Eo§%¥§ﬁg'are al ways avail able for a
20 structural unit of this type. These nodification options are presented

in a second wi ndow 26 for each structural unit marked and selected in the
first Wi ndoW?eEidn the Mpast $caFLPheCfatREngeSRRgEN 't by dé\fel oper provi des

in the functions of the pull-down menu 24, such as copy, i1nsert,
(" replace and so on, it 1is also possible to modify the
content of a structural unit already present in the
message.
15
Each structural unit corresponds to a different type. The
type of the structural unit 21.1 in the exemplary
embodiment, for example, has the name “Digit”. Certain
modification options are always avalilable for a
20 structural unit of this type. These modification options
are presented in a second window 26 for each structural
unit marked and selected in the first window 20. On the
— basis of the marking, which the develcoper provides in the
first window 20, the structural unit highlighted by the
25 marking is selected by the selection device 13. For the
selected structural unit, the type of the structural unit
can then be determined, and the resulting modification
options are then presented in the second window 26.
Further information, which relates to the selected
30 structural unit, is additiocnally displayed in the second

window 26.

In the exemplary embodiment presented, a possible value

range (“Range”) 27, which a structural unit of this type



first window 20, the structural unit highlighted by the 25 marking is

sel ected by the selection device 13. For the selected structural unit, the
type of the structural unit can then bg determ ned, and the resulting

nodi fication options are then presented in the second wi ndow 26. Further
information, which relates to the selected 30 structural unit, is

addi ti onal Idéndia%@'e%)ted i d1he seconshtad ndovn@6idbnthhenaxenpl ary erbodi ment
presented, a possible value range ("Range") 27, which a structural unit of.
this type Eypecdna@eépt of £ha ssgcmﬁawé@Jedula%ng%haedﬁﬁ@lﬁaﬁirn@a@r t he

type (" Typeu) ol the Struciural, unid <Jhe devel oger.can, ydgterine a vl ue

for the structural wuni 1.1 by entering a value in an entfy field 28, for
exanpl e, bgnbemeans aofrad ueeyiboand.erfthey vl eled W t t Eori akemphe,ebtry field
28 is read in by the nodificatiaon device 13. Before the structural unit

21,115 noBFREPEdOfo ot HEWPRAIE - dicertHl1q HEEVar Pl {9501 CRReCHBAVY | cation i s

checked byg;the pRdiki cation ey a& e 3nodf ra-dpdbhigabion 08 tBLs,1Q kind is
not valid, a warning nessage described belowis issued and the nodification
i s not inptépestedctulbedeverit il tihe qroehdithed oo i shear&duea nodifi ed
structural unit 21.1. is faormed fr the selected. 15 structural unit 21.1,
and togetthtﬁFFﬁ’tﬁpg,Vglﬁgxiﬂﬁ%gggghfmﬁzf%%ﬁ?ﬁﬁpf%%n? %%L%giéynally
read-in nessagfodifikatandedeva geney ater a nevdiessagton acHdi ahog w ndow 29
is 20 initially opened, as illustrated in Figure 6. In the _dialog w ndow
29, a 10 st k3pdof saal| ¥Bie Cdata WFanKd I dnesstivith, dsier Brec t helP@adsin devi ce

61s Conneﬁgggehoahaethe modification is not implemented.
“ However, if the modification is wvalid, a modified
structural unit 21.1" is formed from the selected
15 structural unit 21.1, and teogether with this, a new
message 7° is formed from the originally read-in message

7.

In order to generate a new message, a dialog window 29 is
20 i1nitially opened, as illustrated in Figure 6. In the
dialog window 29, a list 30 of available data banks is
shown, wherein the read-in device 6 is connected to the
(* selected data bank 9.1, a 9.2 or 9.3 by marking a data
- pank from the list 30, so that access to the structures
25 and basic messages stored in the respective data bank 9.1

to 9.3 is gained by means of the read-in device 6.

i

After the selection of a data bank via the list 30, the
entries present in the ceorresponding data bank are listed

30 in a window section 31. Each entryv in the window section
31 corresponds to a basic message and therefore to a

structure of a message underlying this basic message.



€ selected data bank 9.1, a 9.2 or 9.3 by marking a data bank fromthe |i st
30, so that access to the structures 25 and basic nessages stored in the
rTespective data bank 9.1 to 9.3 is gained by neans of the read-in device G
After the selection of a data bank via the list 30, the entries present in
the corresponding data bank are listed 30 in a wi ndow section 31. Each entry
in the w ndoweseghion a3maemcrmspea@& tie adﬁﬁnuedmﬁma@eﬂamdliQErbpore to a

structure of a nessage, under | t hi,.s basic S Once again, a
basi ¢ messAyEFFLYs éPeEPEdWFPgéVtgchﬁgﬁ %a |#£iﬁ ﬁ%?t@ﬁ?%ﬁ%ﬁo section

31; this basig gessageuh8ert BeAamboredHendelt 8 8., t e entared in a file
name entry field 32. 5 In the presentation of the screen shot in Figure 7,

a differepmtuat 81daAk3Bas been sel ected, so that the basic nessages shown
in the window portion 31 differ fronlthose of Figure 6. In the exenplary
enbodi fent illustrated, a 10 given basic nessage 33 has al ready been marked

in the Wmou\héepiégénﬁétlbﬁ bhetant By rieant Becdi alrogiwudow 2% is
t erm nat ed gfactlvatlng a functional field 34 with the transfer of the

data ent er@dt farene drhf oW NAdH Do ERéesiedet §ite WoFRR %yQﬁﬁPCnDdlfled
basi ¢ rresstggg %ﬁoé Ssﬁéwﬂrfﬁeﬁﬁédw%&%%t Hs kR e f i Str ’]%93% shown
e c

in Figur ngst ot her conponents, e basi ¢ nessage onprlses t he
structurahoﬂnfigﬁﬁe $or Imhtlch exbmpiaof smboddmﬂatellm@sﬂnanﬂdueﬂ units is

indicated in the second w ndow 26. The reI| nary se for reading in
the badi c FEETage*®th T%%S%Q%nﬁga?ﬁse 8?9@ Pe?@ﬁ#@ﬁp "16° segment . | f

window section 31. If the entry in the dialcog window 29

(’ is terminated by activating a functional field 34 with
' the transfer of the data entered in the dialeog window 29,
the structure of the given, modified basic message 33 is

15 presented directly in the first window 20, as shown in

Figure 8.

Amongst other components, the basic message 33 comprises,
the structural unit 36, for which a list of subordinate

20 structural units is indicated in the second window 26.
The preliminary setting for reading in the basic message
in the exemplary embodiment presented is “no segment”. If
the subordinate structural unit “first segment” is
selected instead in the list, then the modificaticn of

25 the content of the structural unit 36 recognised as valid
is implemented and the udeated presentation of the
modified basic message 33’7 is displayed in the first

window 20, as shown in Figure 9.

30 After the newly inserted structural unit 35 has been
selected, the second window 26 once again displays the
potential modifications to the structural unit 35, which
are feasible. Instead of entering an alphanumerical value

in the entry field 28, several possible entries in a



the subordinate structural unit "first segnent” is selected instead in the
list, then the nodification of 25 the content of the structural unit 36
fecognised as valid is inplenmented andst he up-dated presentation of the
nodi fied basic nmessage 33" is displayed in the first w ndow 20, as shown in
Figure 9. 30 After the newly inserted structural unit 35 has been selected,
t he secondswi 8gov-R6nenceaagappediapkays Ithey pahentstadwrroth fileati ons to t he
structural unit 35, which, are feaS| | e. Instead qf entering an

al phanumerFeAFCvaPRemeNH {Ae BREFFC Pl 08I oy dis Foss BTer BAfriBs in a
17 sel ection. Mgy 45 e1PEesenLad:nl byaval e o it hey el eghi on menu s

entered by marking, the val ue marked this way will be read in by the
nmodi fi cat iznd deffers i8¢ VahddatVehatSh@e‘mll |thetqkd¢bs Heenrwohewkedyft he

content. of_5 the se uctural .unit. be ified accordingly. As
a resuPt of'% h%e%%ﬂjf?ﬁcﬁ F‘(ﬁﬁéur?&nleuﬁég r}gsgaegé“ JDerci ginally read-in has
now become a-&eaPhgl ¢. nessage 10 33", which is present in the main nmenory

of an arithmetic unit as XM. code. The processing of the nessages 7, that
is to say, of the basic msssage 33 or of a real nessage, takes place in XM

code. The Jew, r&&&%ﬁ ] zﬁg&ﬁ?}ca‘é%n%e $hr %%s'l’& U de via 15

t he out put "devicé wever, the optionis avallable, to
transl at e dhegivessagercodi- y\zinmeb]sthewsbeba:gle aos:tormpareaﬂ'es magxdicgated in a
third window 37, directly into a 20 hexadegi mally- formatted string, which
can bd¥i nstit'ed "hhEl &S pP%%?%?rtibHethiioWatlﬁl EemeiyoRt e file 38 to be

arithmetic unit as XML code. The processing of the

(" messages 7, that is to say, of the basic message 33 or of
a real message, takes place in XML code. The new,
complete message 33’7 can be stored in this XML code via

15 the output device.

Additionally, however, the option is available, to
translate the message, of which the storage poszition is
indicated in a third window 37, directly into a
20 hexadecimallv-formatted string, which can be inserted
into a program code. For this reason, the file 38 to be
stored is marked in the third window 37, and a pull~-down
= menu 39 is opened, as shown in Figure 10. A hexadecimal
(“ string (hexagonal sequence}, which can then be stored in
25 a further file via the function “Generate Hexstring”, is
generated from the XML code.
Figure 11 shows a warning message 41, which is displayed,
when a modification cf a structural unit is invalid
300 within the framework of the structure of the message 7 to
be modified. In this context, the warning message 41
initially indicates a cause 42 for the error
modification. Furthermore, the erroneously modified

structural unit is shown in a second line 43 of the



stored is marked in the third window 37, and a pull-down nenu 39 is opened,
as shown in Figure 10. A hexadecimal string (hexagonal sequence), which can
“then be stored in 25 a further file viggthe function "Generate Hexstring",
Is generated fromthe XM. code. Figure 11 shows a warning nessage 41, which
_is displayed, when a nodification of a structural unit is invalid 30 within
the framewprk iofg thessdgaiciur erof i t hesnmassage ghole obe tmdifdLd df this
context, the warning nmessage 41 initially indicates a cause 42 for the
error nodifa TR rRIrehethpreessfgcerr oh8d6G8 F YRS &d  structural unit
|s shown i 4 d Line 43 0l thecdfic HRrAbBg :7e33a08 dhouly e IS

unambi guous on the basis of the structure of the nessage 7, ich type of a
struct ur alusuwnd tircrtesl chticont ent imddcdtedt ionashbbked Beéneuddd iThstead, this
is indicated in another line 44.. To 5 prevent error%“ a warnin ssage 41
of thid KIFRETRIG e O atk ol Sbete By SeaFvating af et Ay o BIET Fgure 12
shows how . iR5S8a08;&R1 16ANDE Hseth@SaR AORpPaEL 89R Message by determining a
conparison criterion. 10 Conparison nmessages of this kind are used to

all ocate to given nmessage groups real nessages, which are stored in a "log
file", for_.exanpl qa:in a test run. ordingly f.or _exanple, to allow
an i rrprovg&ggﬁar%))}g SWthin'a agi%%%sa egggg%agtgﬁc ﬁ?g, aﬁegsages, whi ch

provi de ac@nyen ikorstdicddfalbpnidtadhibneng. at bempareseantent rGam be
conbined in a nmessage group. To determ ne _such comparison criteria for a

gi ven 10 st FAREREFAIS Uit S S T ot espohdi vy stFacrardl tanPt1Psaze arked in
the f'rStd@QEHxMég%a§BS§¥Hﬁ%E'ﬂééﬁgﬁ%ééégeéprwhich are stored in a

(” “log file”, for example, during a test run. Accordingly,
for example, to allow an improved analysis within a given
message structure, messages, which provide a given

15 structural unit with e.g. the same content, can be

combined in a message group.

To determine such comparison criteria for a given
structural unit, the corresponding structural unit is

20 marked in the first window 20, as shown in Figure 12 for
a structural unit 50. The marked structural unit 50 is
selected, and the possible comparison criteria 52 for

(; this structural unit 50 are displayed in the second

window 26. In the example shown, it 1s possible to chocose

25 between three different criteria, wherein, in the case of
an agreement between a real message and the comparison
criteria determined in the comparison message, the real
message 1s allocated to the message group, which is
represented by the comparison message.

30
If a first comparison criterion 53.1 of the possible
comparison criteria 52 is marked in the second window 26,
then the comparison criterion 53.1 is stored together

with the comparison message, for example in a separate



a structural unit 50. The marked structural unit 50 is selected, and the
possi bl e conparison criteria 52 for Cthis structural unit 50 are displ ayed
“in the second w ndow 26. In the exanphg shown, it is possible to choose 25
between three different criteria, wherein, in the case of an agreenent
between a real nmessage and the conparison criteria determned in the

‘coyrpar! SO MBSS APy s Jeat yiESsageel stalkegaked k0 kRGBS SRge- I oup,
which is represented by the conparison nessage. 30 If a first conparison

criterionsB3uctefra e gossitpesaconphr i sonldr iheni kes52lilecageikedd n t he
second w ndaow_26, hen_ t he I Lterj - I ed toget her
with the (J:Cg]r(?pzlinrelSsséEl en@ssoa“gje,&%%ézg Igﬁlénséhggﬁgrgggieh%é%gg{el e. Messages,
of whi ch the sshtuel, ungaofirespiondsct tesbendshguetunetakathenmessage 51,
woul d then be allocated to the nmessage group defined by the conparison
nessagd  prEdEnPE@Y Wferdih 4l T repbRdFng structural unit 50 5 coul d
provi de any desired content. By contrast, a marking of the conparison
criterion 53.2, would only allocate a real nessage to the nmessage group,
i f the stByciwnalrawt,t acoramsipondingtit® ¢hepstigctucalité®ioni 635@,0f the
r eal rressa%e to b ared had no _ content. |n the exeg‘gl ary enbodi nent

pr esent ed VCHEh YC% G SorF ST EFFBIB3E] FREBPREAISaBESF iing to

which a real +ARSS2Ge Jt%h:al1 egated:d:0-d 180 CQI K §SPONEh AT FBgSRg@-10r oup both
in the presence and also in the absence of a " 15 content. Figure 13 shows a

furthéd pessithbli vf fidre derdr mMasRpe conpee | sorPer¢derdd aAd therefore for
generatlngogtent_ In the exemplary embodiment presented, a third

<' comparison criterion 53.3 is marked, according to which a
real message is allocated to the corresponding message
group both in the presence and alsc in the absence of a

15 content.

Figure 13 shows a further possibility for determining
comparison criteria and therefore for generating a
comparison message. In the first window 20, another

20 structural unit 54 of the message 51 is marked. By
contrast with the structural unit 15 marked in Figure 12,
the structural unit 54 can have an alphanumerical wvalue

(; as its content. Accordingly, in the comparison of a real

message with the comparison message, after the selection

25 of the marked structural unit 54, the guesticn is asked
regarding whether the content of the structural unit of
the real message 1s disposed within the value range
indicated by a fourth compariscn criterion 53.4. This
fourth compariscon criterion 53.4 is determined by

30 entering a value range in an entry field 55.



conpari son nmessage. In the first w ndow 20, another 20 structural unit 54 of
.the nmessage 51 is marked. By contrasgowith the structural unit 15 marked in
Figure 12, the structural unit 54 can have an al phanunerical value c as its
content. Accordingly, in the conmparison of a real mnessage with the

conpari son nmessage, after the selection 25 of the marked structural unit

54, the question is asked regarding whether the content of the structural
unit ofclabmer eal nessage is disposed within the value range indicated by a
fourth conparison criterion 53.4. This fourth conparison criterion 53.4 is

det ernmi ngd by FM}-&{H HNGhoR I AL HE £ e &Y thdhighd 55. 20 daims 7..
Met hod for nodifying nessages§(7§ 0 %%%u q?ﬂ structur%fdmhich can be
transmtted vigkruetwlegcmhidshc capsbagbransmisitiesksivdr ayst em by neans of  an
el ectronic ari ﬂﬂﬁ}' Jdevice. especially a  comuutes, conprising the
foll ow ng stad%st ﬁ%%ﬁghé@%%aggngggggﬁi%ﬁﬁnbégﬁggﬁé%gfmggggaéﬁin devi ce
(6), - determai ngleddersiirnuaritanet)y ofvide regeadel(lr) a read in, -
sel ecting an individual“structural_ﬁni% f the - nessage (7), - determning
modi fi cati ons TIFRHE TweMPEG 5188 hRR Ut &t UM BE8885°e within the
determ ned st uedafifg dirSRl aykREgbhe7f aap il fil Galliany and/ or
functions, - reading in a nodification and/or function to be

device (&},

= determining the structure (10} of the message (7]

read in, '

- selecting an individual structural unit of the

mesgage (7}, . i

- determining modifications of the selected

structural unit feasible within the determined

structure, |

- displaying the feasible modifications and/or

functions, “ |

- reading in a modification and/or function to be

implemented,

- checking the validity of ?h& gelected

modification of the individual structural unit with

regard to the determined stfﬁﬂtux& {10} of the

message {7), _

~ implementing a modification recognised as valid

and '

- issuing a modified, new message.

2. Method according to c¢laim 1;‘
charactarised in that



SRR S

i npl enented, - checking the validity of the selected nodification of the

i ndi vidual structural unit with regq?d to the determ ned structure (10) of
the nmessage (7), inplenmenting a nodification recognised as valid and -

i ssuing a nodified, new nmessage. 2. Method according to claim1,
characterised in that 21 a real nessage is read in as the nessage (7). 3.
Met hod according to claiml or 2, characterised in that a basic nessage is
read in froma data bank (9.1, 9.2, 9.3) as the nessage (7). 4. Method

accordi ng tO'anyégEEﬁﬁgé&ﬁ@fﬁgjfééaiin a%h%h%chgggggg;qﬁ)ghat t he structure
"(10) of the nessage read in or the basic nessage is displayed in a first
w ndow (20) of a display device. 5. Method according to claim 4,

charactegised b han, an.J.odi vidualy ct.ural unit marked in the first
MﬁndOMli%O) of %ﬁ%g%isp af£ﬂg¥”%§§#§a@2ﬁb%#égf 6. Method according to claim
4 or 5, charach®eracearised hn thet f easi bl e nodifications for the sel ected
i ndividual structural unit are, displayeddn a,_ second w,ndqow,X26) of the
di spl ay device??b%?fﬁkﬂgﬁﬁﬁgﬁxiﬁcﬁ' t g#gphgeﬁa%a.%ank,%%.l,

9.2, 9.3} as the message (7). '

4. Method asccoxding to any one of claims 1 te 3,
characterised in that
the structure {10} of the message read in or the
basic message is displayed in a first window (203
of a display devics.

5. Method according to claim 4,
characterised in that
an individual structural unit marked in the first

window (20} of the display device ls gelected.

f. Method according to claim 4 or 5,
characterised in that
the feasible modifications for the selected
individual structural unit are displaved in &
second window {26] of the display device.

7. Method according to claim 6,
characterised in that
at least one marked element of & sslection list in
the second window {26} is read in, Lp order to
modify the content of the structural unit.

B Method according te claim €6 or 7,
characterised in that



characterised in that at |east one marked el ement of a selection list in

t he second wi ndow (26) is read in, in2@rder to nodify the content of the
structural unit, 8. Method according to claim6 or 7, characterised in that
22 a value entered al phanunerically in the second w ndow (26) is read in,
in order to nodify the,. content of the structural unit. 9. Method
according to any one of clains 1 to 8,, characterised in that a warning
nmessage (41) iasveilspl aptdred &hphahwepirdyraldgviice thef sanosdenent which is

invalid with regard to.the structure (10). of the nessage (1) is read in,
or if an al phé’%g’% g’i ég?)véFuéa%\#i%rH i SRR &° ?“8‘Egﬁﬁdggﬁcation of the
content of theonteénti dffakhesstoettursd] umitt.is read in. 10. Method according

to any one of clainms | to 9, <characterised in that several nodifications of
several individual structural units are inplenented, before the nodified,

new nessage i $igthvdedccdidiMgt Bedade aRledigio ciaimay1088: gof clainms | to 10,
aharaotarised in than the new nessage generated by nodifying at | east one

i ndi vi dual st Fherackeriged f@ Heatied as a binary sequence.. 12. Method
accordi ng ! 0 aNYa2Rengl meb3alE (41 I aialRe! 8h' 2RE kispiap a pull-doun

menu (24) with, functions (
device, if an eslement which is inwvalid with regard

in, or if an alphanumerical walus which is invalid
for modification of the content of the individusal

gtructural unit is read in.

10, Method according te any one of claims 1 to 9,
characterised in that
several modifications of several indiwvidual
structural units are implemented, befores the
modified, new message is issued.

11. Method acgording to any one of claims 1 to 10,
characterised in that |
the new message generated by modifying at least one
individual structural unit is issued as 2 binary

seguence .

12. Method according to any one of claims 1 to 11,
characterigsed in that
a pull-down menu {243 with fumctions (25.1, ..,
25,5} can be opened In the first window {20) for
the aelected individual structurzl unit, wherein
the functions [25.1, .., 25.5) presented in the
pull=down menu ({24) are dependent upon the selected
individual structural unit and/or the structure
{10) of the message {7].



25.5) can be opened in the first window (20 for the selected individual
structural unit., wherein the functi@ss (25.1, ..., 25.5) presented in the
pul | -down nmenu (24) are dependent upon the selected individual structural
unit and/or the structure (10) of the nessage (7)'. 23 13. Method
according to any one of clains 1 to 12, characterised in that the nodified,
new nessage i s issued as a conparison nessage for the allocation of real
messagesilo a MéEsshges @ aiing Werain @R Qi il aid amre determ ned
with the conpari son nessage”, 14.. Met hod according to claim13,

char act eri sed FHAEH ‘?’“"fﬂég‘gdﬁbaﬂ%%n message is stored in a separate file

With one or NDpge GRIBEELSEN Al kdghgel Sis NI ACEQY QidihdiQ i M 13 o
14, characterised in that a value range for the content o6f a structural
unit is determgseagasiear clnpatl suratchan arff geal neG&sagsshde @#ccording to

claim13 or 14, terlsed in that resence qf, .a given content of a
structural uﬁp?slg%%gq%e he‘%’“‘éa%%{r?}o%}%%?ﬁl é:rricjtq" ' itﬁaha%eﬂ Devi ce for
modi fyi ng nmessagesriiine dfwibdutiny Sdnipidibienh md¥seiyecan be transmtted via an

el ectroni c nmessage-transm ssion systemconprising a read-in device (6) for
reading in a nessage (7), a structure-determ ning device for determning

the strycturewddiBy A cd ey S@9% (adn y£ad in,
characterised in that
the comparison message is stored in a separate file

with one or more comparison criteria.

15. Method according to claim 13 or 14,
characterised in that
a waluwe ramge for the content of a strugtural unit

is determined as & comparison crilterion.

16. Method acﬁmxdiwg to claim 13 or 14,
characterised in that
the presence of a given content of a structural

unit is determined as a comparison criterion.

17. Device for modifying messages RT} of modular
structure, which can be transmitted via an
electronic message-transmission system comprising
a read-in device (6} for raadiﬁg in & message (7},
a structure-determining device for determining the
structure (10) of the message (7} read in,

a selection device for selecting an individual
structural unit of the meﬁsagé {71,

a determining device for d&tefminimg-mwdifia&timn&
of the selected structural unit feagible within the

determined structure,



a selection device for selecting an individual structural unit of the
nmessage (7}, a determ ning device for2geterm ning nodifications of the
selected structural unit feasible within the determ ned structure, 24 a
di spl ay device for displaying the feasible nodifications and/or functions,
a, read-in device for reading in a nodification and/or function to be

modi 1 cat i on S R FRGRERAES) SRETREBRIAPEnETELE FEARIRYAT S 1O The

determ ned stmuigifiteatiOhs ahdFbe dessageng]l) and for inplenenting a

nodi fi cation recoggi ed.,as valid and gn ougﬁrt device for the issue of a
modi i ed, new FRASaLE. IPVLCEARE: EPERLBYr di bi PAOSEAGREHPEode means in
order to inpLeApRE ghhcliohNeoShadenpienghtbag to any one of claims 1 to
16 when the programis run on a conputer or a digital signal processor. 19.
Conput er progéabeait ieplogr fnrctdetdmgnthenvalddd tyt ofi ihkeenent all of the

stages according.to. an ne, of.clains | to 16 when.the programis stored
on. a nachin%gggﬁgﬁﬁléggégéﬂﬁ%&PBnnggheCﬁﬂégvgguééf?@éﬁE%%Fé uct with
program code {JR2ASwighOkBHa®d @oRRAI Hetbemdabhesdalar i@l ympiin order to
i npl enent all of the stages accordyng to an{ one of clainms | to 16 when the
software is réf Bheamegsapat drlornd dpgi taplemgniiagr acessor.

modification recognised as valid and

an ouiput device for the issue of a modified, new

message.

18, Computer gfmgram with pxﬁgraﬁ~cudﬁ means in order
to lmplement all of the shé@&s according to any one
of claims 1 to 16 when the program is ryn on a
computer or & digital signal pr@éassur.

19. Computer program with program-code means in order
to implement all of the stages according to any one
of claims 1 to 16 when the program is stored on a

machine-readable data medium.

20. Computer software product with program-code means
stored on a.machinebgﬁadahlé=dafa medium in order
to implement all of the stages according to any one
of ¢laims 1 to 16 when the software is run on a

computer or a digital signal processor.



