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| i nese@hdiata SEpihexpatiences bnly lite Pdmaeatwgﬂlw, i.Spthenelis daera framendalayt en to t he

sp&&ch ! tgema'pter;?*@ %lerqe fresh ﬂrs;anefpt gremrl FeNtEQl tare that fq5r e

| ocat f ' b L 35%6?%9 palipg s it

data Eﬁgﬁaﬂﬂmﬁ E Sl u:a °"""9"\;'%>€'8 e butd d (P JeMif 8 » b channel
m& &H it UAnhdih SHRRAGH Li¥imiRleddn - ©

thsroetab&mmr_n rama del ay I n gener al can seen m t he 50

or gani satlon of speech store and cont rol store t hat for 45 channel "n" to

chann ' +ences a 0 frame delay if the outgoing

| i ne HoeB&h 0 to jneh rntﬁamed?elvqual to the incoming |ine number; but a 1

fr unber is l'ess than incom ng I|ne nurrjr:‘)

The™s btch| ng del ay chargacteristics for channel n to channel n.switchi g S

summarised in the 50 table bel ow -

50 Line a Ch nto Line.b Ch n Franme Delay 55 a b

55 ab When the incoming channel nu@nb\éh%rhnffé}@ntlmeMtﬁiﬁd‘aﬂnnHLHMer i d' fferent

f r 6@ additiovutogbe poppageion elelay,edeR spedch dath satibld experidrizes b deldy Whahas i on debay,

each Biseedinnale thesdistpice ie tipwerbetmesmsitsanchehing and)batgoing chédhefs: proa t i onal to _

t he dfaftngetia from fingra channgbmtoiling bichaansl ngwhenimofit gdngoemingdata ét chanfelm g S

conneE‘EﬂeB?f"ﬁ"?BﬁP’ftF’H%gQe'e\hahnel mto line b channel n, when m[err] inconing

data in channel m experiences a switching delay of &x2083319.B . 5 n-m

n(n-m 3.90625 1 (1 -- -6.25 [err] [err] 5 : '
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Consi deration will now be given to the operations necessary to control t-hﬁ‘;_ Zz
inforgation in the control store CS. Mdul e control operations 10 As
ment@oned “previ ously_the ‘control operations perforned by the glza %epend
uan tthe 10 information sent in an input control nessage (IE 8?31 B Th®"
cont ret—operations periornmed by the DSM depend on the statges of bits 8-TI
and bit 15 of the input control nessage. These bits are used by the DSM as
- described below. Wite apdfgead Control Store 15 .. :

15 15 lf,., -m)3.96825 8 (53 —L—=}6.2568. S1 Table A 20.. The table A shown above
defines the input conditlnernm|of bits 8-1 1 and bit 15 which cause a 20
Wite gnd Read Control Store operation to be perforned. The control |ogic 5
CL in t he Cossiferatiqmyvilsnow be given 1 the oasmAtions ’M“?Fé"?t ' epAtyol theyinfgrmgtion in the
pr ogr amﬁq\'@mb?‘ﬁ" "PP2), and S3 with programming pin 3 (PP3) The foll owing
actlons n%t,i{gf Igg ¢ S equal to PP3: 25 If S1 - PPl’and S2 - PP2 then
the S ey the Qnabl GPardtidns Parfimedtiby lihd 83.mMldepend dpord MeNd | RO
bi ts - adfaaﬁsawupin ﬁ\mﬁtd:dih%tmiggﬁiﬂ PMIFig.Se)0€. v | f eHh?r&Sl #EOPPl or S2
# PP2 therrhbheanlopethﬂmt peolotmed bys ther BSM aepéridoon tmamgbsmj bite 8- 0 Indhit 18 s
over wr i t dicthe inpuh cerittol message. THese hits arerusediby thef DSMasesgribed belowk ¢ or t he
i nt ernal PN appiRead Lonwel-Stereo, t hen the val ues of 30 PP1, PP2 and PP3 arg.

sent M8spectively in bits S1, g qg r@ E E out put control interface
st&yr

30 (along with the contents of e). If the contents of the
control store including the |nternal |t are zero then zero is sent in
bits S1, S2 and S3 of the out put contro |nterface The segnent nunber and
t he wrgt e Tk talité Atshowh BBOVS dedineEtheanput 26AdifidBMmf Ibits B~Ne cindbitt TB2whichgeiseta 20
nessage. Wiite add Réiidl ContidCStoes)opdration t5/B8 pgerfermédae DSM does not al ter any

i nt er nal daaaommttloqmcb imthe D_&Mcgemparsssorw@ nrner-mm oineohtP;mt SRwith

Wiy RN R
X - fin
the i r?ﬁuto 'E?hﬁ' ibmd wﬁE:t i’g@ﬁt 'E ?&3&%’3@%3" '%o P 31% %
Store opel, spe fbl kidFe WOﬁgmlﬁé’tﬁJ Busy
out put cgy sr eh%ﬁf |ﬁ£‘,e°,t e contents of the control store at the

speci fi ed it heabhmehts o controFstongid thdmkerhdl Busy! bit BiB\Achesatts tivdrl the@aluss b0 t he
out put3ocPPt,rRA2 and RP3 amcsent fespdetivaby iml bitst $1, @2 #rideS3 ohtheautmit epatral rintetiace 30
i nt er nal (alogywith the goatents of 2her congralist@8). 118 contents of the cantrobstorefinghgding K and
PP3 are intamal rbesxge& pre zera,then zefpiis;sent in biss ShS25and)B3 of thaput tcoetsﬂhmr'm

i nt er f acEe $A9AIEEY Bymber angshe write Bt pf the comingmessage éﬁrﬂé

outgos
et *Eﬁgiﬁtﬁgﬁgw P e o A5 A b o B b 35

I n bItS ea %o ,of the output control interface. Read.Qutput Speech

Channel 15 11 10 9 S30 0 X X
55 Table C Table C shown above usf |1r1es10 h® i rput conditions of bit 8-1 1
and bi40 15 which causes a Read 88t [ﬂ,lt eéSch Xhannel operation to be 40
per f or med. 60 If S3 # PP3 then all 'GSP are sent to the out put control .
|nterface e, fol oyvln tJon = PP3 T

oS e A peTyEY f" i ok

| ocat |4<3n £ qu Vﬁ,

def |ned dggm;ﬁggﬁ,,g obi t ore oth e contro store to t e

Gut put cont ﬂ\elcohﬁherd‘f Mecanliol ftore &Qh&mimil sy Bit @k indiozefd awd 188 =/PR3, then
out put othelvalues éf PP1.(PRY ard\PP3 aret seot respuictivély ircbits . S2/and/S3 iof the asputt woul d
appear__6€ontrol ipterface. Whenever S3 = PP3 the write bit and the segment number are returned in the

'GB208§919“'B°'“9 mpsspgeq If she contents ofithe o'tol org including-the interna| busybit aps zero or 50
i nt er nal %ﬂ%fgﬂ tth?ﬂpﬁf';!y V'a‘F‘l%% s S the quipt conteol interfpce
respectiv npel position Sl S2 and S3 of the out put control
interface together with the wiig hist ppdgseggent nunber. If 88 = 0 the DSM
- sends sighe contents of the Contrgg g org ax the specified | ocati on and the &8
busy bit ( = 0) to the output control Tableag face. 1f the control .store -
contents were found to be 5 zero, then bits S1, S2 and S3 are set to zero
in the outTeble Cshawrosbove detings theinpet cindisioss of sip 8-11 and bit 15 which causes a
Read Output Speech Channel operation to be performed.
80 1f S3# PP3 then all zeros are sent to the output control interface. 60
The following actions occur ONLY {F S3 = PP3. - _
The DSM examines its internal busy bit (B8) at the specified control store location.
If 88 = 1 the DSM sends the contents of the Store at the location defined by the contents of
the control store to the control store to the output control interface. Bits 1 to 8 of the speech
65 channel will be output on bits 7 to O of the control interface respectively (i.e. as it would appnt 65



are set to PPl, PP2 and PP3 respectively. Also the segment number

a

a e bit are returned in the outgoing nmessage. The information sent by

t g.m to the network .control system uses the Qutput Control 10 , 3‘.
erface COO and COL which consists physically of two seggizdg®ifgpt | gnes™s

each gperating at 10 2,048 M/ s Fach output message wrll consist of a 1 *

6-bit word, bits 0-7 appear on output line [err] whi | e bits 8-1 5 appear o
OUt Pigh o 4@ data Bblt Jroutd ms Bt first) 1 EreSinietriabbudyi bitsdnd the ealyes@fsRRAg@PaAppear i ng

at t land GOB R als®sEnt tdspectively imthe Wise bitposition BEsPdase SBef ehqsqmmtfqootrwo mrand
receummcattogemarm uhewm blbb"d sagmehhoemberd bears a fixed ti m n

rel ati 688 P seeduh Hyé th "°i§‘°6‘bﬂ‘t the SP?FH?g "°
masr’sﬁ%éy Pb‘ Sﬁwe n%‘ r 5% zero ° y c%n to b bl t

out p§ 3%? rdelocilely iu laré message
S aegtgme evgutté,,@ﬂm §&SS I's ae | ne by the segrrent leld and the
channethé iftork REbyrBRSEgaM. ucstrrerrawrk coraebl system Risés thé Putdut Coneal of t he

f i H0 GireifateE0N anthCO Dwhizh condistsi physizally of twossdal patfOThihesseast opérafing atows: 10

20 Bi2104®Mb/s. BicttiqutuCeSage Will consist of%m-@ltmmb'ts 0-Stappearrormputpdtline i s a
25 r & while blerﬂnr-’: emae AwREt 'msn‘oé}'t ma@‘hé 3F'=h ens"mn?% Eyery message -

nd received at -

ol nterfa
:?ﬁ;éla(;eng'"Wf E;gli ce and b.ears aog edﬁfmmg relatlonshlp wrtﬁﬁ e appropnate input 3 0
| t essage format of an M is shown in Fig. 4 and each 16-
8 and G %% sséuf& tted mgoneﬁi §2 @fak:-ﬁime r% SRYuthfes! deh? Essga%ah dat a

itout
of CW!Hh datdas Q/h%tls?\deﬁiﬁéﬁ% héGegiibnt fi6id @R D channel in whichafé idBsage is

35 Apﬁhimn’ttéomthe channel synchronisation of the control interface there is

no_ conBher kit significanté of the dielsis i Figf 4D8N ancommn gontred relissdger@GM iceamand, with

di2Q dellems:-segnent nunber, can be sent 40 in successive channels if

requife 40 Simlarly if it

s n e'g%sary $‘8‘|N'§'ﬁéN85change net wor k control to interrogate either a

contrgl storeggocation or a speech store location, a read input control

eSS 3P 14S USSEGMENT NoDTRB@WNS the flow chart summarising the operations

perfornmed by dehection ot el segmghtondmbber or t he various control interface

oper ati ons whinahe inpuemsssage f i ed above. 45 Fig. 6 shows in block diagram

form1How a ‘swieflebted mtetbnork may be constructed using 8 X 8 45

Sﬁ]ﬂ -i nput?%rq" 'émgan SMji gi tal switching nodul es. The network OfggFi 9-
g’lu'ﬁ!eé a' g tch for 16,384 channels enpl oyi ng 320 di gi tgl

SW t organi sed such that any particular path

acr oss the n ,k"'igﬁ'sq‘% ég.‘l:?)f one DSM for the first (DSVMA 1 to 8) and

fifth (DSI\/C 1@@& eﬁ,.@ge,stheems]ht DSM s for the second and fourth stage 50

(3% DSMin estibnof the eight three-stage planes PA to PH and 64 DSM3§ for

the ¢t € eight centre DSMs in each of the

‘ei ght Ianes) The actual paths used are set by the network CONTROL sendi ng

i nput tggls e'ewr? satien of ?%W“H@'r\fg%"eftﬁfm’t'ﬁ@% aet paie The
ne&d\ﬁF ec e SRR qu",e 8?98' anq- i 8P SFIRPPL IS °3" Podgg8 X
&l ﬁﬁ s Inedea fic arcsya%m % cohdi o AHAYROGRUC Lol rd 21 01
swtq&u e@ﬁs:orero ShtPol Pidaauys i DsedOFigd 5 SholStheltow arrays
to fo:hsm isechgeﬁsnsgvtﬁecayemow partoemed be thid\danerolIbgia ICLIToH the vRiiows dofttel PP2 and
PP3 dnterfasecopedtidnsawhicie mereospedifiadhabave. These pins are arranged to operate in
cofP un€igi Brshows in bieaksdigiram Sormaheiv 83witphing oetwepumay be consitructed esma@ex 8s 45
defr nariatiinpys/ 591‘?'1 Fa#ﬁgﬁﬂs"@fh'ﬂa%‘llﬁe%@t‘swbwﬁ Fign 6 'sdesr' d 8. 60

4 starneit amployigarsdd daie g modh i o i
o R f%r P £

devi q e aight cbh M5 T 6deR Tof BHY & t;ﬂémb) @Héa &ual pathsl &iﬁrﬁ%eﬁ
hi ghv@wse aéﬁroﬂheONﬂRby sﬁ‘ﬂM‘g iputGlantrol messages to the DSM's to be used for the
GB208884éetih. 7 shown in Fig. 7. The control highways are arranged as
s hown The Mty orkq?;a;t F@r&qé%a;gerg;t lP%M:r 'menﬂm asra Fgwe@ nrgwénlég B >¢48 gwigthing; . T
tin o) GiE nees a m‘r’s ‘h FYegaragr g it 15 is used:?
ﬁ % focfarm aagigswftc jng) modules the

gxfﬁ}{ﬁﬁr% °'@g§ﬁ§ea3' ?S nost

S | 
60

f oI | o r°° acgg gp
nunb 9 ﬁtf %M
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CONTROL INTERFACE TO A16 X% 16 DSM IR
The format of the control mterface toa 16 X 16.DSM is the sarne for both possnble
implementations of the DSM; the 16 X 16 DSM can be a single devnce or constructed from

four 8 X 8 devices. =
65 Whena 16X 16 is conﬁgured from four 8 X 8s the speech h:ghways are shared by DSMs as 65




spegch data out on lines 8- 15. Programmng Pi.n 3 is used to distinguish,
DSM Col utm Nos. DSM Row Nos. 10 Thus together PP1 and PP3 é&gggglg o
specify a DSM position in the array of 4. 10 There is no i ?Bany :
external lTogic to make a 16 x 16 fromfour 8 X 8. DSMInternal Logic for
Wite EqolnBP¥d 9TMRE 8snthl highwaydhreldh@ngétPhd sHEAMSIAGRG. W idantidabedmtrt Bi t 15

i s usedinfoemawdregdesttbail 2 devices.r ect DSM col um.  The:desel ected col utmm DSMs do
not al t eiThé irgiut message ddrmet irassshowntin Gig: Puaxcek thatzit b8 isowsed e ifollowani~ ol

out put sB-t 36 cams thehe stcﬁsmf&emah-f ak? %mesqs mumb il PR @ene@beroremsmnts

o tE‘PB f%g *gl"ﬁ’b ek %?%EE@'%% %%&%P T Rerh S o o

a WRIT he@.ng.s uslhﬁeo%%&.ﬁgd.srdow/taum Niata in its control store and
copi es the husy bi‘t p§xoraw NRsi Nput 20 nessage. The desel ected DSM put s

zer 0$0i nThisstogether BP1 ahd PR3 amiquelytspetifica DSM/ pdsitiontia tieaway fod. busy). DSM 10
Read | n dhéreasinmpesdafor eny exktbrndl IDBkBo makp at 1 <A@ omdoew. 8 Xils. wri t e mechani sm
descri bed alcofove 25 guarant ees that onIy one of t hese vvords |s non zero. Al
4 contr q

t mess ts 5|
cont§ g@%ﬁ% S e e a.éaqﬁ,m b e, o

iEred

spemfyc@ur}gno t he 24 30 Iocatlons |n a 32 X 3 HoweSSer |t S
ant i ci paDStsiihake wléducﬂéblmﬂﬁeempﬂ'et%m egmeuﬁpummdssagwwnaabde feasible to
operat eprogremoning pimis 1 (FPA) sathes thefcorrect IS is seldctéd Br MONBITETdpesationul d pr ovi de
64 180bi The pelegted BSMoputs datarin itsicantsplstare end ceme%watmswgg mgthei ippetddr ess 20
be consT? E@%J he-eselectert PSM Rytts 29res inits genirobstere\and Ruits fhg Rusy bitdo zergdngt 35

the left of Fig. 7) puts speech data out on lines 0-7, DSM Colum 1 puts @

DSM i s d bel ow. 35

35 | npu 5&5 &9{.&{ iuaseosingoutgu@em WdI8. THALGHEORRRShIsMNaeREriteanibb0d

i nt 6253&.&% é¥s th odeBrEhadd words ishonderd il 4 britiol BGtpuly 8! tHEréona, B NS PRY.
and PPZconibiine’loi d-Or icbnfiglratiodl ahd selstoahé exeinal adntiohe | nconi ng nessage to

identify one of 4 DSM rows. 40 Programming pin PP3 is conpared with S3 of
t he |nc6¢ntmglme@.¢a eat-‘z';?aﬂew $Mui sh between 40 one of two DSM i n ut

R e e e e S
nunber g lbl to O te n ro | of tE |s w
vils 84 FRbitE roco"n €|. é% %QL?}Q% bh"é’gd

group. gﬁu& urm se ectlon can e |rrp enent e 'nput 4 Sel ectlon
Logi C COMRE Shhthdl oPbixRem 8Ly BDINMYSdrtigifedvars 82 mmo’émswdacra:eeéb%lm di vi ded
by 85 four) clock driving the enable of a 1:2 denultiplexor. Note that 35
wi t h adthout Gerttol éitenfiacery it woul d be possible to retine the control

| nterfacé'g St shows threintareq P@)P@r“c?ﬂt‘ﬁbﬂlt'"'tea‘a?SGQ'thﬁ/ﬂlssDﬁUs(ﬂ P32 % 38sm Mwth a

ggfgan% (ﬂrggrgpg%z g:f.. g éﬁ %%ar{g’fﬂppme Mith-S } 3pd S2 respectively
0 Ty m o oOH'L P
sel eCtSO D’ﬁ ﬁﬁpb @féé: rU§ﬁan ébll%n né%g%ggq g in %%‘I::Er%%ng#

retinme dn_uﬁ oM ik @Btype toggle used in t e i nput control interface.
The DSM Taé mtsi Ogificant bit ®h tHerisconbihg ichavteh namBiSs asddpenternaityniortbé DSM e mat i on
al | ot heetecDSMs ofStwvooapiumenst ied graup.Hehisentemo selpetioncnantbedmplementddawish tha loaut al |
zer 045 Sahosxo épa‘ptcgnmcﬁml? anpe tswedt- %om@ %‘eZ Kbai3: QI%%IM"H ‘aqul by-or 45

conf i guf® 'E g" "

enboa ng A el i e %ﬁ‘diafm n.P B BB 1 nose
“skille 1 earaecou érs are ised To control the
t wo sbobg@upﬁoﬁm ;%gggeal svm tch| ng nodul e, however, a single counter
" addr essi mge olpus aomrdb thiértath oy eshnkaredtas showminckighs STKHzﬁJtﬁmLHelicm lagfichn be

60 CLAliMplelaentediusing al2: & wiultifiéxeg drivetuirem ftioy resimed cduitmy feony thehutypel toggle m t i me
di vi si owseghith thepinpyt gontrobintegfa ths each carry| ng n digital channels to_an
changg f’erﬂ ﬁﬂe‘i}!%l'%'%ﬁ“%‘mst‘ Ergigﬁl‘i‘? tralipfpemation alloth P'pBSWs

I
ra IO

d if2 E the32 %“‘ i ReEafs cqyro
égesssii LR b L% %Epg

&ﬁ@%@@éﬂpm in
FL 0. 7 gy s o) meiod m@tdrerog@Fe% :& AU R
messagethk Q\Fvgﬁforéssofatﬁe Slgﬁ‘d\ﬂsm{&hﬁbgnodhl@)?mbert B%tnghi douhte? atl8rebsifgl thidSsame
f ol | 6GsaumiRiréd boatidar inieash ttoee ¢onid besuggd. f i cant bit of a 4 bit segnent
nunber. This 4 bit nunber represents

CLAIMS :

1. A digital switching module for swnchmg any channel on m time division multlplex
incoming paths each carrying n digital channels to an channel of m time division multiplexing

65 outgoing paths each having n digital channels for use in a time division telecommunications 65



5 the CQut‘goi hg Line Nunmber, its nost si nt_bit is the DSM Col umm No.

DSM Cplumm 0 (on 5 the left of Fig. jﬂlm@a 'mﬂl’umﬂa out on |ines

0-7,2DSM Col um 1 puts speech data out ogr

.usgd t o _distinguish DSM Col umm Nos. ™" DSM ROw sNos a‘mﬁﬁ%ﬂ%

_PP{_and PP3 uniquely specify a DSM p05|t|on in the array of 4. 10 There
I S N0 neeghohAilin &gy 76 TREETHNO! higBwaysiae SdrRed ad Shownl@ Hig.OMdeRtidal SontroBSs. DSM

| nt er nal -ibfagrnatidnogoe¥\td alE4 MaeibesDSM conpares bit 1 5 of the input nessage

wi th its PMPBe ingut méssags fanmatiis ae skavwreint Fig.eexicept that bietS isDBet @sifallows:—he
desel ecy @it ¢9camins msmosaelgndparalbttaf at‘hblit segreant netnbs't dhie4 b-bummwtrpmresents

R O R R n St gt Doy ROt T e g o™

“the inputp .s.ag.eapwﬂwsbaewdat rarﬁ@we Riv}Nds. (PP1) so that the correct
DSM i s selr?;'%?qd f-or aDSNRIRbw n.séerra&?lson ° The sel ected DSM puts data in

its com@r oThat togetherRP Icami PR3 t.iiiﬂué)wspecby ta OSM podifivh inRPBelbrray?é¥ 41ESSage. The 10
desel ect ed Th8alisong seeddpanyi extérbal lagintorrodkest 18 X Hhttopuowr 8 RKBsbusy bit to
zero (not usy DSM Read In a Read operation all 4 DSMs output a data

word. TheP bed above 25 uar t es that onIy on
these ygrg ta@%’ oL %S e

q tput
conbi ned tg%] e(f)bg 25 éﬁf
Cont rol Icu@ﬁ,tacetoaBZX erels not en |n orrralonlnthe
i nput cont DSMsre ssospiacted cOPrH éo;npa?esof(b.taefmZApaOnds%‘gﬁ WRRShéim a 32 x 32
DSM  Howepregramiming ginsit(PR1)zatthat thdadrrect DBMaid selacted fara WBHEapecagipn. t Wi | |
30 becdfre Thesdlested PIMputs date in itrecantrat store and copipsithecbuay bit firomOBMinaut 4. 096 20
Mb/ s. ThifBesean dhp Aesplegied IEM utsizeros imithetnsrol siprecandirust thebusy hite 2t (nsd
enabl i ng%@M Lt address to be constructed. The control of sixteen 8 x 8-

DSMs  conf fyig ﬁ e"i’at% att 3BsMe¥Ld %ﬁfa S8 ITREMAY metRanism described e
35 1 npp§ duaidintes tHa'i"bﬁlry one Bf tHeSe 5& Allm %rﬁfwg@lﬁﬁ{s%n eﬁﬂﬂf rdﬁ 25
i nt er f ac edmibinedtima Wieed;mlvbonn@uranaearm s%at £0Rb leBidFral edMirol. Pr ogr amm ng pi ns PP1
and PP2 are conpared with Sl and S2 respectively of the incom ng message to
identify @Wobﬂ’t&tfa%lﬂaéwfi'Z,@SM Progranmmi ng pin PP3 is conpar ed vm th S3 of
the i nT%) ‘-lg g up she 'BEW@@H’N mesgagmto SDPC'M%

contro gt:e

2 shoun S ﬁi%ﬁ ?@g\f Lo O ¥t A

nunber i °H§ egxtern o 3uI8oNe We eTums

group. Thi $h&aimnof5sattmts Qra osns RenfiglipddeaEN B2k 32 bEM 13 YedchiBLd béuéw.Sel ect i on
Logic 8®nsisting of a D type toggle driven froma 512 KHz 2.048 Mz divi dag
by 45. floput)Cootrakhtedfacesi ng the enable of a 1:2 denultiplexor. Note that
with addi tF-sn§|sh%ws:uhpt'mtyrcp@n%@n of ggatr bgt;rfmee forgthe d16i DEMs fnca 33t 32

i nt erf acc{é‘“g uf?ﬂ“? ?s 4 PFdA °2°E)‘RB"°MW‘§" $hane $3 cespeqtispivgft h a
205 iy B LA %Z el w.;.,o SIS

50 The ' H;'ﬁ' Bt pu
sel ect or chmg{n@ agzgno put ﬁment e SI n Eiﬁiﬁﬁuﬁaﬁéxor rl ven ':Fﬁg:n t hg

reti med ouThslleast rstgmftc dfynemt:aggbehmdnmnbérheukdaps*termptw e DSWanf ace.
The DSM selectainemf two golumes fius goup httis vdlemn aelBSidnaah betimpleowhted lwithnthe dmgit i on
al | ot“rérSelsm B@i%memgser anﬂ typectoggiendrivan frern achvd Kbt 2iQ#8cMHa dividedthyut al4fs-
zeros. Th? %ﬁ"tg? .2?1 ® PHP ";:339 Rt EPE°§ toPge conbi ngﬁoll n a ;ratetctli-eOr
“configur ef‘x}:% "('?’%s?'

adte of 118 2t ve/a??grnveene &n ?3 ea §°?)'3'°§gg?ffa§§ t hose
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skill @bl@,},m&wﬁ,’m}:@fac@xanpl e, Separate counters are used to control thegg
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