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Deaaription

EACKGROUND OF THE FRESENT INVENTICH

Beld of tha impntion

PiH]  The preseet ivermtion redetea to e implameniation of ecommuneetions asndcm (n socoriencs with incdoee-
Ty standnds nd, i priculiety 0 8 sylam, rilhed e appd b o Weeing & Sotbvins Syshien ubing 4 kv
cxraranicatan atandand.

[f0Z] Inlernational slardeedimlion opanizationa, mech 56 ha inlernalional Talephona end Talegraph Comillatve
Commitas (CGTTY are mace Up of lscommunications systam operastons (argaly oovammantsl woencies) which
jairty egree emr verious communicelens sarvices a0 ba preaded 5o el communicalions ara sEEmkess BoTes
IFTETIIE OFHl | ExOIOS: PRI HE: Of 'WTTICGH I LIDIT BN Vnaor SLEREeE: T (rharcanmeched nasime. O $emsT of cont-
municeions skadands dalined and spacfad by CCITT, are dela transrmission protocods i e the kommat d both traffc in
sionRling meseages 10 Lo Lead for prrticular garvices. For @omply, the krm of gignaling magsages e oityn degorigd
wEing B abuler richalion wilh i forrmak ed Bty ragrbeartialion Baing aoaecaliond by 5 Rt whrsdn Hha otk are
the |rforrmeticn ol emers from which they are bullt Thia Ischrkpes (8 eiher conven et when the sknaling measage
shuchers of & protocs iF sEmple nd when Hece & 0o reed 1 contides’ diffinant oty Sahimies 1o ripolt e e
anme Imforrmeation. CCITT Recommandalione covering Sigraling Syrtem M. 7 and Oighal Signaling System Mo One
(S5 duencaiind sl of il A lioddiony petrbosol dath wits: i1 His meei

P} Howeses, aa the el gnaling Inkrmation o e e hanged balwsen 1Bee mmun|calions @yslama beermes. mes
COmplEd, e |Imitalione of banr noEin become aecaadngly Gidr o0, JEICAENE N rapreceniing sirucired e
meie and duplcation of dalinitiona dua 1o the mdure beteean tha eariex of an mormetion slamant axd Iba way n
which & e sncoded. In cder 1o wrold gome of thees problerme sesociated with conplex slgnaling masssges, COITT
began weing & dilerert tecimkp e ol deacribing stand anlized slgnaling messages efamed o aa Abalract By Mote-
tor Cwe [AS, 1), ASN, | provices & medne 1o deecrbe dula Hyoe 3 wall B 116 value O typ N a0 Shatrac] manme
wilhail deterrmning the wey nstenees of such dela types are ko ba represamed dunng tenemesson.

Po0ls] The pumors of wing A3N. 1 to wpecty GGITT protocols v to have & stndirdzed InngLage 1o Spress o
wilh i o proviads & slendandzed cab of rukis o rarskoem o irsmnss of one typss ik 8 sream of Dybas, A Erstam
dealgner an ume ABN. 1 to apecy end deslgn a specifle dats struches An inetenes of 1he dats goerhim can ten b
trarskonmed or ercoded into 5 stream of yles acoonding to e predefined set ol encoding nules, such 56 what are loowm
In tha art s "Backs Encodng Rulse™ (BER]. Such g etream of bytee, ralemad 10 8z an ASN.T meosenge, b then oot on
A OoxTaramEsaticas: chaneinl b sether applioation prog taem whioh deconciies i sieien of bedes acoonding ko dalais gw-
of'ic o 1he appication ard e platiorm an which the epplicaiion reakdes. Thus, two difarent epplicaiiona wiltten [ntwe
diferant progrmiming B nguagss 1nd runnirg on twa diffiers Hees of CompUters UHNG adifferart [marnal iecretaTti-
tona ol dats an echange inatances of struchred deta lypes netead of schanging Bytee. Thia eyaiam of abatmect rep-
riesah it ey ol type idiviiri A & Qrerd chichl T asllfert BiraG rio GOk b Dol wviliee] B P Bk trareser Bemat of s
dats.

PO0E]  YWhile ASN, 1 SpRGTICAEOm 10r i il BT e relathvaly oImee to ume, CHeAom g th RoOrame which usa the
dats types remesamed by ASN. 1 speciications & a complex pocess. Rautines must be waitlen for encoding ard
dncodng AZN.1 meenagey wocomiing to the A5 1 mclicxtiong. The ratines: can b writien By g complier program
wiiich wrikat Bowwtd obcka that @& avplanl o it Al badaies & pard o The aplantion pogrm. Sodh oetypes, bhow-
w, tand o b vy comtly, ind, coneaquertly, tha rautines wes ofen e b weiten. shouid s b unclepood that
becauss ol thair shear cormplexily manualhy writien outines tend o ba arrer-prone. Fethermome, avan roulinas witten
procucad by comallmne heve baen known i inchude snove. Accordinglytesting & eyetern Ltlldng ASK.T spacificatione
it xirniwsty agatatirt b weon'i ool S vl ficaek Duss.

PiE] Cone o 1he dificuliea invlved Intealirg a eyetean utllizing ARM .1 apecllicaikcns, howevar, la the genenal ion of
Uil D] Oie. PrOCr tasting ©f an a0 Caion progran neouinet obearying 1Re inpul &nd owlpart Senaion Of He appl-
CRMCn prog . Bacxyuse tha applicetion progmm w1 recale ABN .1 mesaages from enother application program n e
GOl SystaTi, Hl riceinne bl cath st Gorespo i 10 e ASN, T messages procuced By ek ancthee sogdica-
thon progrm. Furthermes, tha cuipal of the el caion proggam il alea comrmun cale with othar epplication programe
I thee Form of A5, | Mssages. YWhile the ol appd calion prooran coulkd be Laed to genarats outpute for besling pur-
pases, 8 henefit ba using AHM. 1 s thel commaunicaling eppdicolon progrems n a systam can ba indivicheally developad.
Thsrwlore, g other woplication progrem might be unavalnbie or @en non-gdetet at 1he time oF testing the fingt aopld -
calion progrem. Aceoedingly. tha teat date mual inecpsarily ba genaeted by the progammes. Furthermomn, the auput
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bahaor of T applICAton ROgrLm Nl INCIuds Canding A-SH.1 MeCcagec wWHich ire not in L human readabs form K
ehoukd, o coamme, b unclerainsr thet menually ranaleting rorrmeicen [rmooan ASh. 1 mesaane aa well 68 deciaherdng
ASH T Avktaget S & Pt b o0 B cornplicabied drid aodnectely serovproesk, Emos ooz uring during the
teallng proceas ofien arignete from impepery hamelated Bl dala o mpopedly aalated AN meesages o
ODDOBE] 13 ST I el WOEH HCAEON Progran.

(00T Acdondingly, it S a1 objeot of th presedt BwanBon 1o rinide & hoal which oan Bka an irskesa of 6 dats o
In 8 hurman readabds formet, on wall o U o an ASN 1 apecllcation, aed ot an ASH .1 mesaaps.

[O00B] K ik a1 ok of B pratant imoletion 10 pocyicks & (o] which ciu1 ik an A5, 1 mkkskg s, A0 purtuant
o tha oxreapondigg ABN.1 spectication, and ranalats 1ha ABN.1 message inko 8 human-resdebls detB sneiim.

BUNMARY OF THE INVENTION

[00DS The preasr rverrion B directed o a aysleam, mathed, end sppaEke ke leating 2n appication stack n a aoll-
vty Wimtem by tkng an Abetract Symtax Hotwtion O (AN, 1) specfication and et cvie, transioing the tert cixia
inlo an ABM. 1 message, erd npulling the ASN.1 message into the appiEsaton sade Tha present mwention is alsa
directed Io B sywtem, Msthod, and apparatlE for besting an ROpECETon WCK (N & Eoftwire WYWhem by IMINg an ASk. 1
spechcation ard an A9H.1 messaga genamled by the sppication skack, and Iranslaling the ABN.1 massage imfo a
haman reaciabin mmat

BRIEF DESCAPTHIN OF THE DRAMNGS

Y A mom complets undergtandng of the syelem, meathod, and apparabe of the pregert (Imemion mey be
o e By Pt g e e cisknlag cboription Of this priieri seibdivmet{s) thd folows, ke o oarjution with
the ereomparnying dresdgs, whereln:

FKIURE 1 iaa Bock disgram of 5 imdiiam| slecommnicaiome netwarl;

FHALRE 2 Ip & Elock dwgram Bstrating an 130N telscormmumi cations network Including an B3N ncde thed pro-
vklas snhanced aprvkcea over public ardd prhvats linea;

FHEUFE 3 i & block dlagram ol L scitwane sywtem LINg Absract Shymia hictlion O

FKIURE 4 is a Hock disgram o an sxemplary tesling tool n accordanca wilh Tha presant rvention;

FHALARE 5 kg an iformixti on llow dingram of a testing maethod |n pecomdnnce with the pressnt imandion; wnd
FIGURE & s & disgrarn ilestratng & platharem oorigunebie for ambotying o pricgsios of t progot irneanlion,

DESCRIFTION OF PAEERRED BENMBODIMEN TS

(D11l Ths prasdc enebetion is partiouls iy desabeed o 1Bl oo oo Sy rssagn S it promu g
by e CCITT In Abairasd Byriey HoEtcn Coe (ASM 1} for the irplernertation of [E0M feahires and servicea. B shoukd
b UNCHEto0d, oW, thid the precart rvsniion (5 not imbed 1o the ctanoards sat by COITT Tor B imerchangs of
tala batween telaoomrunicabors cxmpulirg eyslama. Moreover, i ia genanaly apdicabls o lelecommunications com-
pulineg SehvirSriscs which ube Seaicns, motficaions 2nd adesions of e COITT shandards 1o e A5, 1 ot
tion. Tha scope cf the presant Immanton with reaepesact o -the CCITT atardarda B mona fully desaribad [N thedollowing ted
(DX 2] T growwth (1 Irmormon Wi COMETUnICEED M HeC NNologl e I recan] Yaars N ol ol & vrealin of scondimic
gpeporhunies Yawors providing talecymmunicalions services o tha public are continually feced with new astomer
demancly. Provding tditional telwphons sendces i no konger sncugh. Todey's Uy wand the ghilly to frangmil not
exily i ok Expnlt bl s dihh, sutee, vidsd S multireedic griaks i bl il fird 6 wall &t o Blyriolroret
channaly. To mclltste nnd o strchutize the preaision of snhanced telscommunicatong sandces, sndnrd sating
ovganimlions wch as the CEITT cantinua to publsh B rumber of siendads,

ONH Atpctonal telecomemunickong network providing geeeng typee of convertlonel gervices, Inciucling the which
i b A B PR O Talapsa il Siwiwiies [POTS], s in FEGURAE 1. InFEEGURE 1, B i & Mo o il lusd it
echematic diagram of B kelecommu ricatione nebwcrk including 8 phuslty of local exchenges 21 o 28, each ol which
heivl & piurally Of IoGEl FUDEG! D afs CONnacted Lansko ENd HEprecamed DY teeghones 27, Two of the I2cal och e
21 andd 24 gre represeniesd a0 having remcte o er multip e ghagea 28 and 26 somccortac theneath wibich, Infm,
Pelvvs oAl SLttortvecs 27 Sonmnchin [Peelc, Thes naberocs of FESURE 1 alto inclucdes & plurallby oF trurik sooc e 31
1o 3d which sarva prmady ko iIntsrcormest variocs [ooel eciangee with oe sanathar ad ko prodd e routes beteesn yar-
oum parte of the meraric Trunk schangs 31 e shown Gorached o m rmodi e zhangs 35 which | nClud e & palr of [lus-
trative bnss sations. 36 and 3T sarving & plurality of mable adio felephone ahseriboas represantad 5t 3 Inedddion,
cther elacommunioationg parvices puch e den bases, Intaliget networis (regrated Sendcn Dightal Hatwori: (I3DN)
nxian, el preie nexdes guch aa PEXE may alen be conneced o warias ones of the echangea chown Betwaan
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aaC of the Exchangss 21 12 35 In the nelwork, e ars Ehown L Pty of communicaiion paihe 20,8eth of which
may compries 8 plunally ol comemunicaiion cicuts, Induding cables, optkcal Bnka or moio brka ko camying voles andlor
il SOy i Eabwoieiet 1ol winiel SoncH iy ek wathin T reberar

[pH4] Tha nalwork of FIQUAE 1 alsn includes 8 nalwork control systam 40 which & comecied i sach ol the
wpChnngm 21 o 5 wihin the nebeorc by megng of communiceiion linke 41 {represered by dotbed [Inegd. Signaling
IWBEESp0E arE axonaeped b 6ot of e palis 30 ared §riks 41 1 aotardanss with & e proatoos eecliod &ar the
cammnkcatiare

OS] A portion of S schvirscied D e R nibsecrk tHid prowid et SSSRondl arifievced Bicyichd ovirr ard
above uasr-dalshln vooe sanvicea, B [|usimihealy shoem In FEKIURE 2. In FIOLURE 2, o parton cof 8 netwokc 51 Incor-
prixihit b plurality of Sepmrats nodes For imbenpls, & ooal PSTH rode 53 may B aonneobad ko an I50N note &4, batk
af which ere coupled 0 8 el privela busleees group nade 55 which (8 Intwm capled e second pivets sness
group nods 58, The 06 PETN ot 53 CoMmmunicLHE with e BUSINeEs group nads 55 Through 4 it protacol 57,
while ha IB0M neda 56 communicetes with balk the beal PETH node 52 ard the private busness o nods 55
through mecond pretocale 58 and 39, eepactivaly. The [20N node 54 may communicate with other IS0M nodes viae
third prdocal 81 ared T privade node 55 communicalas with the private necde 28 via 8 fourdh protocol 2. The PETH
NOdH 53 MY COMMUINIGEN Wit other PETN nades v L1 proloco| 55, Each of the Bodrms noces 63 1 58 Incude
telephona sulmoibsars 53 whila the privale business group node 56 and the IBON mode S may ako nchde deta come-
munkceians gubecxigs 54. The way In which ench of thess nodes cormmunicate with Cihar dispancts nodes va ceriin
dafined protoocks & refoatimg of tha riedd ko a 1]tk msant & dafina o uiaalion Sipling rassage s,
aurh an by ABN.1 nolaion. The implamertaton of ach unbom signaling standerds smblea computers cn te PETH,
ik vl | &% privihl rvibbwecvics, 0 dovcharig b OGO 1 Shele' irvd bl fieiar, THe b irrricions sk
of FEILURE 2 incompomates a varlety of ethmnged functions and deshures mach a9 130N senices, for mample trough
IS0 rade B4,

BHE  horder o provide theea addiinnel eandess, telsrammunicating eyslama dealgnae and aenice providas
e IOMe] 50U Tt Boicit ol Capind I HE fraim Hadr Hebcon munication soulpimand. in a0 on, telecammun|CABONE opar-
ating eamyanisa heve aleo soughl o aulbmals e process of galbaring and trenamiting call changing inforrmalion. The
Autonwtion of call chwging irdomantion recuces cosie and Incraasss aperating elliclencles. Adcitional Lesr-clemarced
sarvicaa Induds the rememiaaion ol 1ha nerme are mumbar of tha calling party ko with or precelig 5 call end te
bty 12 chiarge the cout of & call ko third parised oiver than thoss INfIEting or bemineting o call, bc.

EHT] Coaol the mos sgnificant bamars o e provison o thesa additions| serces has baen tha leccaf uniformmly
In the cesign wnd opemation of cenim! olllce wwitching mstyme (C33%) and of privete bmnch eechenges {PAENg or
PBXE). It ahoud ba rioted that the groblorns o irsopaablity ara roore Boubs wilhin e puidio serbid Dol ceor -
culicna nedsark [FETH] applications then for privets appllealions. Thie s beesss inos privets spplicetion, srchsan
PBY, 5 usar can avad imbenopsar s bility pretems by smply weng B singla vardor ior all af s acps prvent need s within #s
nehwaric and then demend on the equipment wendor 10 scha any such probleme o and when they aros. Howser, the
ARGl vheidar olultn i rhinorallhy prodd s @ i il b iy chiimibon by PSTTH B okt

[PHE] Eince thera has bean no marked-drbsen schilon o the queat for unformity In e provialon of supelermeniany
Sarvicat wilin EVding s nbaropsratl Hy PRODOST, MU UE templs: haye DRen nids S the varous natonsl em-
tiaa which opemte talecmmumncalion syaiama ko set harmorae sEandads o ha provison of sapplementany cery-
i,

B8] Asdecsssl brialy sbove, tha CCITT has dewsloped alada s for the notation and represantaton of peoio-
Cols for tres INisrchangs O oatl DRtwean Jl SRS | GO MU NIGESoNE CHMEUTers. The Iofmat o much of the deda Bt
is o ba echanged belween various telecommunicaba s applicalions on diferent vandor plationTs & currenlly spec-
flad using Ihe adoremanlioned Absiract Fymisec hotetion Qng (AZK. 1) Innguege, more fully deecrlad bekee. Thy achm!
andading Gnd dasotig of dats ¥ b rarsrmlied aocinding o an ASHMT dola bemat spaclioation & oreTily Sord
Liimg T Bz Erecocling Auibpl (BER), alas saninines xt graster bngth bslo

[BE20] Indaesigng new vereons of Privata Branch Evchanges (PEX], manuachrers ol telacommunicalions. gyskars.
and devicss commonty wse a sarcardlzed functional proincs! o eupport supplermnentany sanvices. Dne guch Luncions
praiooed ik vl Géridcio Fundtion sl Proloodl For This Sopseiet OF S uppbeeraniie'y Sa o ([EFF), 1he debtels of which frs
Ao eat forth below. Tha GFF offers e stendand foarnat or wenakesring Infomation, sach aa the name ol e calling or
GOnneckad party, charging [rmormation, M., Ao 4 [S0M Ene. The s o & clandandzed protoc EUGH B OFF, par-
mike FEXy menufadwed by diferamt veandcm o be imerennacted into en [GDN networke. The GFF eandard waa get
By Ihn Euroyss TAMCTIMEEGAToNS Shaneiands (nstivie (ETS() and 10 Euwropban Sormpurkin MarmEschurss ALsacia-
ton {ECMA) and la deacibed in tha ABN.1 specificelion. The GFF detB b sent aooes an BEN Ina sccarding © the
BER.

B] PFefemng now ko FIGUAE 3, a Bock disgmm ol a soflwere system 30 using ASN.1 spechicelions &
clwacyigd. The solbwary Systam 300 InclLdes applicaton progaurme 058, 303 which vy cRpable of perorming wwrl-
ety of fundione mrh aa providing supplamaniany BENVIEER in B Biecommunicalions Syalam. Apolication program 3%a
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v ApCH | CEION P2 ray 205D MU e th comMmuncation o g 1o sdch ofh o ouring norTial opareticn of the solsars
Byetiern S,

(2] I gemem, eppliestion progmm 305 and opplicetion program 3059 resids on diferemt pletinmg, 29 repre-
seed in FIGLURE & Tha paliorm whara the apeiicaban programs reside arel are exsarnted an be g computer syslam
Irteortec] inko & loce) wehange, wmuch aetha kel sxchangs 21 of FIGURE 1. Bacae the spplication progmrme 3054,
Sty raditka o cilkerand plathors, & domMunioate s channa 318 & reacdad b trarsrl dais Babeeen B aoplaation
pcgrama 305a, 3015 The commundcaticnm channal 315 can ba |mplemended uaing, for mampis, an IG0H lIne, B oar-
ril, or i Elvriat link

[y Allough the platonme running tha spplicalion prograrme 305a, 305h ara so connected thel 8 esgquance of
Erybiwt et B ik fricoen Ot o HifeweT B0 Al e pl i hiow' iy, Hrv Sty e sl S5 chi s oy e fiowrrald o thos ciiria
o be exchanger batwann the platinms. A comman sobution has been to wilts 8 oo siarized implamanistion for the.data
HThangs el bedvaen e 0irHorT. HoaEar, 10 My GaEE, e pitior s ecchanging deta are nol made by the
same mandschras. Ths ie eapedally Bely in & lalanommunicstions syatem whars tee comrmuniceling plaborma can
B located (0 cifarant cities, couniries, or swen ciferant comtines. H the pladiorme ane not mmde by T E=ama many-
Techrer Tha plaliorms s likely {0 use differen] miernal represerialions of dele stnucthures, swch a integemns, chamchers,
1. Tham, 1of S=ampis, Tl plaicr m on 'which g icEiion progrant 3058 resides migt siore g e n Eybe order Inom
I=it 4a right (lamown aa "big andia™ nlegars) while the plalform on which applicalion progmm 305 resxles may 5o
Irbwg e In bk cacher friom rigit o lalt. Shmiliardy; nurmerc digta may be intemally gtored [0 sither Amarican Standerd Code
il ion Interdlngs (AECI) o Exteraded By Codad Dednal mevawungs Gode [EECDN rog s criational for
men.

D02 I ovder for plater usryy difont sbeeoal fpeekinlaliors of dake Shiuchurss © Gormuriciie wilh sach
gther, AZN.1 ke peed 1o form ot the deta tranemitted aomes tha communicaiion chamnel 315 Apdigsupsed, ARNT pro-
vicliE A kbt st Bt of rulek ' rigid iy il ot o At okl witeol ol B b e ood i it & ahriie
af byiea aneneding 1o a redalinerd set of encoling iea. Aleogh e moal widely used enending iea ana the "Baslke
Encoding Fules” or EER, It ehould b undarchacd 1Nk oler ancOoing rubss, #4.. Facied Encading Rulss [(FEF), mey
alen ba Lmed. In ary svenl, an encoded alream of yles represanting an nsmnca o a dais alnschra ie refemad ko in the
art b an ASH. 1 masenge.

(D] 'Whh referencs egain ko FIGLRE 5 an ABH.1 CecoderEncoder Program modula [ADEP) 31da, 310b &
Imarted Dabyean ths resmscthve po | calon progrume B0GE, 3050 and I commurications channe 315, T ADEFPY
S10a, 310 encada dels sinectures Fiom the espective spp cation progears G0%a, 3% sccading o the ASN. | gpec-
Hicgtion Inky an ASN. 1 magsege kr ranemiggon acrops the commuricaton chennel 315 The ADEPy 3104, 3100 aleo
danoa an ABM.1 massage radaved o the darerurichiont oFawsdl 316 intd & it urdkrstood By 1ha rospeedtve
apalrrion progrmema 3058, 31050 and the platharm on which the epplicetion paogrem realdesa

(28] Although in e prafarmed embodmant ol tha spplcstion prognans 30%a, 30% and tha ADEPs 310, 310h are
Implemertsd ne copaabs and dietinct g, b ohould be undsngiood that in an gltsmathne smbodimet the applcetion
programs 3064, B0ED arw the radpadtive ADEFS 3108, 3100, oin b Bt it & Sing moduls. The applastion
pregrama 305a, s ard the ADERa 3108, 31060 In1ha pressntly prafemad ermixadiment of #he preeant Imesnticn ara
CaDEatnd DicEI B [T 2D ICESON program and the ADEF can then b wiiten Gonoumamy. Aoaionaly, changet in
the ABN.1 specfcation can ba made repring modifcakons o only the AR 8108, 310k With referenca sgain o
FIGLIRE 3, 1w sonvbiation of e apmBcation progrirn 306 ard the ADEP 310 gt 1o i whl 2 kv it 80 api-
catlon sk S0

(00271 Inthe condust of eecr irg I presar] amBon, It i IMpariant to Sriely seplain th UNcHYINg and LEsOcibed
tedmology mobved.

Absireot SyTHIC Nobation One

(28| ASMI provides B means of dascribing deate typa 25 el 26 Tha values of thesa hypes in en sbetracl meEnnar
AZN.T Inchucise: a mrmber of elmple end struciured Bulk-n wpee which allows g e 50 defing mona comed typse end
el ivrd el LA il i By oowribaning nl o s ol e Buill-in typet, In additonn, ASM, 1 Ak prinidies & &6l of Sublyaa
coranactor [B.[. valus |mnge end elre comelEims) o define typea wihnes valuea ane anly 8 aubset of the valuea of 8
parT typ. BT SLTDISE 07 &mpis BU:In boes in ASH, 1 Incuds the BOOLEAN typs, T INTESER bma, tha
EMUMERATED tyme arel the QCTET STRMO type, while Iusrathve sxemples of bullt-n sinuchrad types (nchuds the
SELHLIENCE fypa, e SET hyp and 1t CHOICE Iypa,

(Dl ABN1 povides o tea different ey - the ASNT ype molation end the ABN1 whie nesation. The A8H 1
o rolation (s directed K the sTucture of the e tyoe Wil ASH. 1 Yaiue nolabion & drected o e value of an
insanca of tha dela typa The ASMN_1 typa molation ard the ASN. | valea mdatan ara best derslood by considening a
ypcihwtonl parecnne recosd we an lugirathe @ERmRle.
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PArEOrne FRecord EXETn

P Theestructure of gn eomplary pamcrrs resord ard sy for n pariculer indiddon! | irformalhy desalied In
TABLE 1 belowe

ez Tohe ¥ Semtth
T Dirvcher
Ewiplowros Moot 31 ’

Dnix ai Thrc 17 Saghtamhwr 197
M o Sip My T Smith
Tt O Ol e z

Thild Irfarnalion

M Dalph T Emith
Date of Biwlic 11 Hovoolhra 1957
Child aribewnadinn

T Sxem B Jomca
Db of Bith 17 July 1759

TABLE 1. Inforisal Description of Personme] Record

]  Tha struchse ol asch auch personnd recod can ba bamally deacribad aa slewn in TABLE 2 balow uairg
stanciae A 1 e noiation lor dale typen:

ParnomnalR st = LAFPLICATION 0] IMELICTT #ET
{}mms,

HHn [10] Yixfolefixing,

by Emplnyaaiomb ar,

dulelirtre [1] Do,

children B DdFLETT SEQIENCE 3N
il ety
IEFATLT{}}

{ Meme,
DBk (0] Dete}
Mo =— [AFFLICATION 1] IMPLICTT SECUENCE
et WisblxGirng,
mitil VialhkeEixring,
fondptieme . VidbiaSirkg )
Emplrpsstionter = =  [APPLICATION 2| DWIMLICTT INTEGER.
Dte 7 = [APPLICATEN 3] IAFLICTT YishicBinng -1y THNDD

TABLE 2, ASN.1 TyweNotathen of the Rocard Stroctars

B3] This mample lludales an eaped of parsing ABN.1 emlay The emlactic construd "DEFALILT" can anly be
arpiad 1o an slemyrt of & "SEQLUENCE or 0 "2ET") it canngt g appliad 1o an slemenl of R “SECLUENCE OF. This
the null celmll, " DEFALLT | }* in "Pasoma Racord” npplies only in the variable "chdean” and nat ta the venkable "Chld-
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Imiormalion”. A coinclon of deta KrUchrn Seec|bed UEing ASHL 1ty notation korm what (5 known in B art ec in

AEN 1 spaciication
[EH The value of Join Emithie pomcrnel recomd san belormally descriasd oo abemem in TABLE 3 balow wsing the
slamed ASM 1 vaus modation for dela values.

[ {whar Tttt P ey DT “S0sl"}

tite “Tiwcky™

by L) |

dein Wi “1NTLOEL T

DRmeCHSEOnE o phvectiame “ainy okl =T~ Arelivttas “Seit)
sk PN "Ralph scitiad “T™ ey mon “Honith™ }

d{ﬂnmm-mmuﬂ
{ {prraniianes =Snzen” Inlilsl "5, feallviame “Tome™}
dpleCHfirfy =1943071 71 }}

TABLE 3. ASN.1 Voloe Motation of 3 Recerd

[OXes The ADEF 370 tenekoten a det strudurs within tha apel crlicn program 305 mo g streem of bytes In acood-
Bl with S ASMNLT fpddifaaitcn krid & St of Broocing rulsd Tl erlooding rubed 580 mchels, But s ool BTabd &,
BER and PER. The EER are dained in GCITT Aeccmmeardsiion X206, "Bpecficaiion ol Badle Encoding Aules
{BEFNor Abetrac] Syniaol Molation OradaSH, 1) (Cenem, Svilzariand, 1987), which [E ety ncorporaied by nater
axs haren. Tha PEA ara deacribad in IBOVEC CO ATA 252, "Peced Encaling Fules™ (hma 1380 which B herslsy
Incorponated by referancs hersn.

An AN 1 massagse represanting iha data airuchra descrbed (n Teable 3 encoded ualng tha AER amd 1ha ABM.1 spec-
icalion (N Tabie 2 & &Y (N Teke 4, N order © pafarm this function, e ADEF 310 Inciudss rautines: writtan in tha
SEITE prograrmming exmeg e a5 1ha applicaian prog am 30 ior enceling a dela sinecture pracheed by the spplication
program 205 bmio an ASNL megeage and cecodling R AZK. 1 mgeeage Inlo a dkta winchry uderglanciebie By the
Bpplioakicon pregrEr.

G110 it 250 ) L
S0 Al ST S
LaEEANT AT
NS e DA ST
FLOORT LY 21 1078
DM T2THL 0L 41002
AN L
L11m0A3 26 1 ScTRER] ]
AL D TSROy
AREILMAEYIANIMM
iRk RENE Ll il
Sal nM 427 sl nE TGRS
TR0 HND 1 30X TN
>an
O 19 Encaans, e

TABLE 4 - An ASN.1 Meszage in Hoxadeciunal

[DOBE The ADEF 310 can be produced by an ASN, 1 compller which convarts an ASHL1 speciicaiion, wuch oy hat
in Tabla 2, Fro encoding ond dacnding routines i the progammng lamguege of the applcation progam 2958 Whee a
high- el programeming [angueg s fhor emmply, C, C4=, FEIRTRAN) kg upad 0 wrta |he appleaion program, the cuipat
af tha compiler B aounce ool which i apain compilad with the apaoli catien pogrram 305, As disaseed, the ADEFP 314
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AN Ao be wrikten by & TEATETHE Wil thel uca O B GOl
[DE28] Propes tedting of The apoplicsaion cheek 3008 nurat G arvirky the input ared auigut Behaeit of The Gop o
oharic. Becoues e application stack 302g will recehre ASM. 1 meooag e incm application eack 302, the beet 4t et
cxrespond to the AOMN 1 messages thal ara sarl by appicetion saok 32 Furdammore, fha culgart behaviar of epdi-
Gcn gtack 302 may Inciuce sanding ASN. 1 meeragen to appl calicn eack 3025,
BEET] Aafarrrg nw o FERUAE 4, & ook e gt of on asetylary [eGtng kol S0 far dasting an apalioaton stack,
arh aa applicalion sieck e of FWGLUAE 3, (8 deacriberd. The teating Sond 400 Incdme a specllicelicn reader 4065, 8
VRl N RGh WAy 410,400 & PR -vklul b 15 T nsidar 406 inputs kod skl an ASN 1
apedlicaton, meh &4 that alewn In Thble 2, erd @eates an inkbamal das smeiure. The Lction ol e waluc-mEs-
sy e irariabes 410 is b taka i AEN, 1 vllul rctadicn of i datn struciurs dedorted wiing ths ABM. 1 sl iowtion, Such
aa that ahoem In Thbla 2, Inpulied o the reader 408 and trarslate b inlo an ABM 1 measags ualng an ereocing st
Ard, SUCH &%, bul Nt [Inafted 13, BEA o PEA, Tha Rnctan of 10 mascag-o-valus TENEEor 415 & 13 ke an ASN,1
measapa rapresaTing 8 dela xinethire ard trarslata dl irodba AN 1 value notetion of the date siruchee The irmarmeal
clxim wtructure created By the nencier 405 (v ussd by e mssence-io-valiee ransiner 215 % genarte the ASH. 1 vale
natatEn. Allvugh in the presant embodiment, he ASN. 1 valus rdalion s vsad by thevelue-to-messsge enskiar 410
and T mMeeEa0e-t0-valUs ransiaior 415, It ehould B undsmetood Bk ay cihar funin rescebes formil Can D ueed,
ard thersios, olhar amboimants may wsa andher fomel.
ROSE] The tesiing tool 400 Inputs w0 ASNL1 specicetion and sllhar an ASN_1 message or an ASN. 1 vaiuy notaion
of & datn diudhee, Tra readar S5 recads the ASN.1 qreaifnlon and orectos o rlormal dabs Sruohed W' 61
ABN.1 wvalus nriaion Ia Inpurt & 1he testing oal 400, the wals-to-messsge Inenclainr 410 tanelehes e ARM 1 vale
rotidion ko M ASNT kg, And 1B tating 100! 400 outpudt T ASH. T retEage &% 2 snccoded ssim of Byt
Whars an ASN_1 mesmags (mncoced byte etveam) ks ingut 1o the 1eeting ool 200, the mesaage-io-waiue trerelator 415
ol itk i RSN T ¥ ieSl gl i rthe By ASMNLT Wl hd noltian, s e ety Sewd 400 ourtpubs s ASEL 1T v hod iolatian,
P38 Relaming now ko FAURE 5, an nfommation fiovw diegram [1eanains e teating of tha apolcalion etark 3058 of
FEIURE 8 using Inn Heting ool 400 of FHEIURE 4, Tha fect dain 505 in & NUMET P b o0, such 45 the Siorade-
acribed AOM 1 valua mdalion, 505 a0 well aa lha A8 .1 spachication 510 or the taal dats era respectvely inpil iro the
teating hocl 400. The teeting locl 400 toarsiales the tert ciate using & precetermingd sncoding smncdaeed Imts an AN
measapa and samie en AGN. 1 meaesga 315 In the epplicalkon alack 30 The epplcailon alack'a 328 reapores o
the ASN, 1T MsEge 515 INCIGa whether the IOpIGaton HEcH |1 opaatng propey. Yihers the Bepicat on siacks
H2a eeponse clules sendixg a messags In another applicalion stecs, such as 302h of FEAIAE 3, the spplication
shack 302n will gengrite gn A3H.1 messags 520. The ASH.1 mesgage 520 gengrtec By the wppliextion wiwck 30243 &
wrtared e 1ha besing ool 400, which Then rarmslabes B ASM 1 maseage 520 inhd ha ASN.1 valus rolation of the
date strudune repreasning by e ARN. | meesnges S0

These skilad n the arl will recognize that tha imormetion o be erslered n be mplamanted wsing input or
autput illme. For exampls, e ASH_ 1 value otation 505 and tha ASN. epeclicaion 510 can be storsd ae. nputles for
v tealng toal 400, Ths dutpat of e bissteg kool 400 |4, ths ASN.T iesstaie B1E, o Ba sharad oek a1 cxlpart Hln By
the teating tacd. The auiput fle of the lesting toa can then be wasd BE BN ipal e Tor the Bpplicaiion etack 30288 The
ASN. 1 mecsrge E20 ganerbad D 1N Sooi calon chick 3028 Gt e sionsd 45 a0 oulpurt e And B used 5 1
inputlile of the kesting lod 400, 56 o wxlaraiood in ha art
0] T foroirsy rgraslrms & wiy that & prograetaiiar car bkt & givir application stack such & sppication stadk
A0 uaiy Iogical ket datm withaut having 1o ancode the data weing an ecoding stardad. Addiiomally, amy AM.1
oSSR Wi Hh Ard Qanereied By He il calion wick 02D mrs ransiated mho & humin resdebis 33 Thersiors, e
prgarmmer 6 ralevad of Ta cumbarsome lesk ol decading an A8N.1 massage such 658 tha haxzadecimal emcaded
mapgRARe &hown In TRble 4. Angther chamiags e that the wpplicetion wtwok 302w mnd thg legting Iecl 400 can e nn on
e a1 6 prl oy, s raduoeg tha arurt of erthwars roguarad far tadtinig,
0042 FAptwring now 1 FIGURE 6, o reprasantathne hnchary srvincnmant ke s platform 832 for prascikcing the
prasant immention is dapicted. A CPL 88D is imerconnected via spstem bus 882 to randam acoass mamary (PSR Sid,
ragd arly mamory (RO B85, Bn Inpubcalput (00 edapter 908, o wear [meriace acapler 872, a cormmmnicatiomne
Minph’ B4, mad & iy Slaphis’ SBE, T ingutfoulpasl {10 aclcstar B0 00 b0 pebei N SRl chinbnE S0 B il
disc drivea &40, fioppy dac dives B4 Tor reading mmevable fioppy diecs Bd2, and optical diae drivea B4 ks reading
ranyaable o0BCl dies B4 (EuCh LS & cOMEG] KGO & cRORAl Vet |80 iec) 0 thl Due BEZ, T UEar [miartace adepter
472 connecks devicea such ag g keyboard BT4, a mouse BTS heving | plomyity of buttone G57, a amenker 575, a micra-
o S92, Ao oiiie Ll BTbh Bl Chie e Sanch & & IOt e il (000l S0 o Bk Dl BESL THbedisprigr
adapiey 586 comrmcka a monor G341 the bua b2 Tha comrmun|ceions edapiar Gid comectn the computer sysiEm
to & dxis procssaing network S92 Th datl processing nedworic 52 may Inciude any numiar of e GXToUr BYS-
terms, such as another computer eysiem 6358 or 8 Eoeoer, a5 wil 85 MESE snraga slarnanis such as annthar hard diec
drivy 840G, or ancther opticel die; drbg 543 for reading opticel disce 544,
Y] Theiestng tod 400, 82 well B8 the application slack 3028 can beimplemamad e aetn of netrucions readant
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11t Fandon LCCEEE IRMOTY S84 Of ol OF MO COMpLUDer SYEhiNTE 858 corfigured oanarally &t deccriosd N FICLUAE
a. Linll rerpirad by the comparter ayabem G55, the aad of Inetruciicra may ba sioned In another cormpal e resd sble mam-
oy, Bor kgl in & P diss e 840, oF i nicoiblE rHory Sach i A oplichl oG B4 By vl ukd i an
opttica| disc drive 643, or 8 fiopey diac B2 for everusl ues In a oy diec deive B4, Tha sforementioned input and
ouipart | Gar D mpdemend e & Giky rasi et N Mndom ReCeEE Ty G54, nand dkec 540, omtical diec B4, OF &
Aoppy disc 642 Thosse skilled in the et will nate thet because computer syslem E38 s connected 1o dale pocessing
nabrmrk G092, the rand om Recwss mymary 664, the had dleccrby 340, the flcppy dic drve 821, the floppy dise 842,the
ophica| dise drive 543, ard the ophical dise Gdd, meay resda within the dats procesaing nelwork 632, and haskors, nasd
nct b cliracily corractad i the CPL 650 vin the bug 882,

(O Attheugh S irnoiedited Fises B ciedkoribind wilh & ool o iggrsts of por]iou ity it Stoukd B risoog rizomd ek
aleamenta thersal may be altered by pereens ahilled In tha il without depariing from the apirt and acops of the emen-
tan. Tharsdors, th invacTiion B ((mlled only by e DEevng claime and thalr sguvalsnic.

Cinims

1. A cOmmunicalions sysiamn of cERsting communicaions atveen daEaniHe BYEHNT CONMPOnanie, Skl com mun|-
catans system camprising:

a Tt Bl oaBce oy

a cading madule In cammu nieetion with nakd fiert aopd ceficn progrem: end

& teling maduls B Sonriniciion with siid ikt dpplichlon prooriet and Sl coding meaduls, Shid Hesting
medula comva—ring datn sirueres Imtechanged hatemen gxid 1ingt application program ang sald coding mod-
Ul g hn Abwtkindt Sevilaa Molaticon O (RSNLT) Sosaifealitian, wikebin Shid tekting dddubs sarnoets thi
clata alruchrea et inam eald fiet e celien prog ram puedat ko 8 firet prones end the deta stneh ires sant
12 cald first Apcd ICAE0N DROOraN PUFEUAT 13 & Secord proocol,

Thay comrmumicalicn ayster of claim 1, wharsin sald Amd protocs] be o haeman readntbe formmat.
Thv GHTITIUN G0N SEberm Of Ghaim 1, wihersin sald Nl probacol e oan ASHLT Vlus Nobetion lonmat
Tha communicalicn systermn of clalm 1, whereln skl second protocol ik Bingry Encocded Fuleg (EER)

The comrrmicallon pystern of clalm |, whersin msaid pacned pretornd B Padeed Frecding Fales [FER).

" O T

In B eoftware system compriging /n appdcaton progmm and 1 coding maodule, ead eppdicetion progrom and gald
oocirg Motuly IONANGEG Sy Shattures, & Moo ol bestng said apaliontion progee and said oofng mod-
ulg, eakd malhcd comprialng 1he sigpe o

receiving an Abalract Byriax Motalian Ora (AEN.1) apachicelon;
Trareslatirng B Gy Siruchuris sk oo T appacahion progrart parcsuenl o 8 st prolosol; ad
trarelating the dats eruciures cant ko tha applicalion pregram pemsnl o a second preeal.

7. Thamsethod of ceim &, wharein sekd fast polced is a human readake omat

8. Tha mathod of olsirm &, wivarer Saed fest probosal is 8 ASM. 1 Valua Mothloe it

9.  The mathod of claim &, wharein s second proéocd is By Encoded Rules [REFD.

10, The mithced oF obairm &, winirsr Saad saotnd proboadd is Packed Enviodng Aulls [PER).

1. AR wriGie ol manUias Une GHTE Eng & GOmpUH DEaEH ssd U hioing SompLUrter Foaiis prog raim Gods sans
embodiad thenson ko testng an applicamon program end B coding mogkls, whersin seld application progrem and
A ooy vl e A St rt, thd Covtpular rcicEREE COn Tl i A AR of el
comprieing meana far:

rezaving BN Abslract Byriax Wobalion Cna (A8H 1) spachicalion;

trrwlating i date wructures sant iiom tha application progaun punLsand 46 8 finet prodocol; and
trarelating tha datn atructures sent o tha applicalion pegram pemenl o a seconr] peeeal.
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T4 Thaarids of marnseciins ol Cim 17, WiaeNn caid et protocol i & AUMLN reeoeis lomat
13 The arikde of marlacture of chalm 11, wharein gaki fingt proteeol leen A2N.1 Yaliue Not=icn formel
14 Tha aride of martacture of ciglm 11, whargin gak eacond prodeeal (v Blmgry Encoded Rulgs (BER).

15 The arlkde of marsiechires of delm 11, whereln eakd seoond proloeal (8 Packed Encodingg RAules (FER).

10



EP [ 561 088 A1

2 537 27
= = = =
n 21 z 27
iE i g gsl 27
24 ~ 4L
m\. A~ 7 Lo 3 ». | B
o
Sl AL W St ST
41 T 32 23
h 0 30 77
d NETWORK 1 _ 30
1 CONTRAL '_#fi-q-fﬁ B ~
u E“ i - e T i
41 i 1 < 4140~ o
h Hm h-"'-..h M EJEUI
:'“'-:‘* 31 3
NnA N > 41 o o
LY ""-r"":-."- 30
- [~ 354 ~. 1 g
4> ~ -
N (:H 3
25 24 e
36 m[| 1@ m 5,
j Z
gy ot 2; y
Ry a5
% 37
38

FiG, 1



EP [ 561 088 A1

FIG. 2



EF 0 51 0B A1

/1/ 00
p AFPLICATION APPLICATION 2058
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315~ CHANNEL,
FI;. 3

ASN.1 SPECIFICATION
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400
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OF BYTES NOTATION
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FIG. 5
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