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Prcsidenfs Comer
Dayto. is upon us and as in yss pasr TA"R is always itr . rush ro

get ihings done or repo.ied by co.v€ntion tim.. No na er how edly
you start ir the ydr lo g€i ready, it always s€€ms like $de rs nwer
@ough nhe ro get dinas linisb€d. TldsDayror sbould b€ dotlErfun
one lbe IAPR lorum has a nunber of ver' eood Ells colering.
wide r@ge of topios Don,l fo.get rhai rhe fotun begi.s on rriday
nomins agoi. tnis y€ar lor lhe {,ime. hday, we nave bem able ro
gei Dare led€rs€n, NTBHC to lalh. Dave has b€en a long tin€ IAPR
n€nber ard has liavelled to a n.nb€r of fr-off places where h€ has
bed able to deploy rad'o technology ro help otn€B Tne tal* should
be a very good ore ald s usual dimer should be excelldtl

This /,tn dso has the latest infomation o. the 1999 ARRL md
TAPR Digital Comnunicaiors Conf€reme SraJr plonirg ro atrod
th€ conference to be neld SeFenb€r 24-26d, t999 in Ph@nix, Az.
It sill be eood 10 haye TAIR bact in Aizona for a narionar ncern!
I  hopeloseer"  Lheold laces ' rn isconference '  l f  yodredaurho; ,
lhe deadl ine for  pap€m qi l l  .Ba id be a l lhe et rd  of tury

4s ever lone is  wel l  aqare.  a  d iscuss ion tsonet ' res bealed,
o..er'ng ,iiues Rlared b rhe future of APRS ss occumnp on

L4ok fd TAPR ar ft€s t ncorrim Evcrn3
il.v 1+15, 1999 orvtoi nrhy.ntton 

'

seFt.2+26, 1999 ARRL eIAPRDtrit tCoDruitc.uoi c. .Erc.
Pho.ili,Ari.or.
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APRS-SIC dunDg the nolth ol Apdl. In order to be
dorc produclivc, TAIR was abl€ to bring toecrnd thc
nah playec md help facilitate a conslructive dialoe
on the issues ald nrmee m in-p€rson neetirg the
filsl of May. By rhe tine lhis P,tR is h pri , the in
person neetine will have been held. I u sure I will
he wiling norc in-d€plh ahoni inis lroc€ss m.l what
asr€€nents cme about in the next PSX. Ifyotr e€
very inierested h the outcon€ b€fore the nexl -PSX
eoes to prin! fien Leep d eye otr lhe APRS NEVS
or AIRS SIG lisls- Thc grcup hrs agrecd io lublish
&e ontconc of lne process, so 1nai everyone cd find
ont what happen€d. an amouncemdr is expecred or
*lrat prcgress is beins nade to occu b€fore Daytor

The Spread Sp€c!run Radio prcject continues
foNdd A tull repod o. rhe ctrftnt developnents
will be in th€ next P,tX. The team ha h€en focnsing
or lhe RF s6tioD ed a s€cond ruh of the board vill
be requircd in tle next lwo nonths ro lelp furlher
prcgioss on lne design.

limlly, I eould lik€ to thant all those nembers
wno toot ihe tine to oast ballots itr th€ Boed
elatiors. I ws a liide disappoinred that lcss the 6%
of ine neEbe.ship participared i! tbe balloting
process. Ifyou lavc a snggestion on how we night
ser mor€ members to cast ballots h rh€ yedly
eleotiors (o$e. thm sedins noney upor volinB :),
lleas drop ne d +nail dd shde you thouelts.
The fou cedidates w€ nad ming this yed embody
sone ofthe h€sl aspecb ofou I'obby. i hop€ thal w€
continE to have such a pool oftal€nted and vtiorlry
menb€6 tuMing €ch y€e.

TAq]2 VeFion 2.1.0 is avaihbb

To all rcgisl€@d l!s6: Tac32 VeEio! 2.1.0 is now
available, It ns ere ne* feahfts dd coretioN.

Yo! @ s the relee notes and iistall Te32 al
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Packet Radio for Less lhan $10

I rhoughi ir Ras aboui line to publish a consrucrion
anicle.so geryorrsolderingnonswarn€d up Thcrc arc
enough oflrhc s h e ll pieccs of lechnology now avai lab lc
lor lree lhat il is posiblc t. cobble rogeiher t!!ly
naryclous systems that do nev and wond€'{ul thines
without payine a lol ofnoney. runh€moE, youdonil
havc ro bc cnher a hardvare genius or r solivare
dcvclopci b rakc advanlage ol this technology.

This nonth I'n going b show you hov to pul a packcr
Fdio slalionon the airlor les rhan Sl0. N.vl'nsuE
I'ou'Icsaying, vhar's rh€ca&h? And,.lcorne, there is
onc. h ordci Lo w.rk rhis nnacle you nusr have !
ompulerNith a 436 or bclld prc{ssor that has a sound
card in i t .  l f youhavcrhcconpurcr , lacko fasound.ad
sholld beno barier. l'vesccnsound cads otiered nerv
brlcss rhan S25. The basicthnr$ olrhis projccr is roue
y.ursoudcard asacheap analoglodlgiral c.nv{ricrand
using the procesnne Fower ofihe CIU ro code/dcc.dc

The ir$ Fhasc .f rhh pq€ci is lo gcl thc sollwar0
innaued and monitor Facker acryny. You viil Ncd tour
zipped liles (ftp://liF.rapr.orerbublwioplv,)l

FLEXgJ.ZI?
sv.ztP
BCf.ZtP

lcf conrains Flexner, which k a packer nenvorking
sysrcndevelopedincemany lrnd.scrib€dinderailin
rhe June. 1997 nsue ol C0 t',{F hasazine. Fbr thn
pnlccr y.u ruall) ar.n I going to be Ls.g ihis nrfNare
lor ils onEnally nrcndcd purpose and vntuallv n.nc ol
thc dcscription nr CO r41F sheds any ljghr .n rhe
applicarion described hcrc. Bur it you want b knoN how
ir is beine used for nenvorking in Gcft,ny, C0 vltr
co.hrn\ anexcellenrdcscriprion ThnsoLlvarcruns boih
underDOSa.d under Windov\95. Irc lilc !L!X9s.ZI!
conrans lhe addnionalllles !.u nccd brunrhesofiwarc
undcr Win95 While rhe s.n\!rr. vill ru. under eirh.r
DOS orwin95, ir will nor run wellnnder wii :1.x,

SM c.nlrins ihe $und card drivers rhar allorv you b
use ).ur sound .ard lor scnding and receiling packcr
radro rgnah Thconly rcnltr.blcn vitb this syslcn is
thar itdoesnorusc rhclrndardWii95sorndcarddrivc6.
Tbc doclnenhtion lhar conres wnh rhe nev driver
cxtlrins dal lhis is bccause ol riming Froblcns vith rhe
win95 driveAlharcannorbeovercome wh! rhhneans
is rhal iflou run rhis syslcm underWir9s, you willha!€
ro tbo.t youconfulcr bcilrc lou can use your sound
crrd Ior olhur applica'ions. This is an annoling

drawhack, which in theory could bc ovcrcone by
fsrallinc a sec.nd sound cad dedicar€d ro packclonly,

BCI n a spccial vcrsion ot dc 'baycon ! packel radio
soltware lhal hd bccn siucn to workwith llexnel. Ir
ruDs underDOSorin aDOS bor in win95. As yer theE
at no native Win95 lcmnd pr.gEns lhat Dn wiih
Flex ner, rhough some are reponed und cr dlvc lopmeDr.

\Urat lbllo{s is a srcp by slcp prucudure ior conpleling
the prciecl. I suggest ]ou chcck oii cach slep as you
c.ntlete ii, Ir tou aE old enough lo cdcnbcr, thiDk ol
this {s i U€alhkit coEtruclior nanual.

Step 1: Obtainlhesoiwarc. Youwill needlourzjpfil*.
I harc galhcrcd all ol rhcse logether on my fT? sne
tharis spoDsored by TAIR. fteaddiess js:
ip://np.iapr.org/pub/waoFtv

SleplA: Creale a subdned.rl' on your hard disl! pu! lhc
tourtil.s in n, and unzip all ol then

Slep 2: MaLc surc your sound card is insralt€d oft.rly

Ilyou installcd yours.undcaduDderWin95. yo!nay
not bale insrilled atry of thc DoS diivcN, sincc you
didn t nced lhcn. Youviu nccd den inordertorun
rhc Flcxncr sysrcm, hoNcer. Th€ easi6t way r. de,
lernne Nhether rhey were in$alled .r .or n to boot up
i. DOS (nor Nrdows) and tun sone soltware lhal
iequnes a s.und card. If you hear soncrharg, your
s.uDd card DOS drivers havc bccn i.srallcd. There is
generally a progran rhat com6 vnh sound cards rhar
willplay.wAv files thar you.an uscj.r t€*ing.

If tou do nor have sound card drilc6 i.siallcd undcr
DOS,hauloutthcdrksrhalcancvirhyoursoundcard
and Dstall ihe dnr.6. Usuallt lhn process is auto-
narcd and prcty casl lo acconplish. wlen you ae
donc you sholld have a ialenent in your AUIO,
ExtrC.BAT lile rhat looks sonclhi.g like lhis:

sl-T BIASTER=A2?o 15 Dt I15 ?330 T6
'lhe para.rclcrs nray bc difidcnr, but lhe statemenr
should lan sith sET BLASTER.

Stcp 3: Coniigure Win95 ro allo$ )ou i. ac6s lhe sound
card (skit fin s€p if rou are not runni.g win95. li
you arc runi)C Win95, you n0cd ro do this step eve.
iryou arc lla.ning ro run Lhc progEn by booting to a

Boor imo Win95. Goioyourconrrolpa.cl a.d doublc
.lickon svnem.' lick the 'lturdwarc PrctilcJ lab.
I vd probably jN say 'orisinal Conliguration'
l6h rh. copy'bu on lo crcate a new .onigunrion.
You vill he asked t. sFeciry a name Ior the nc$
coniguralo.,.aLl itan]lhi.gyou wani. l.allc{tnine



's.undBlasler Paclrer.' click OK and then go lo lhe
'Devie Maniger Tab' Selat your $und cad fton
thc list ard pict thc "Renove' buuon. You vill th€n
bo pr*nrcd virh a dialog box thal vill Nk you if you
wmt to r€nove it tron all confielntions or just one.
Pict'!ustoie," Then enove the sound card from rhc
new mDJiguration. You nay havo |o reDove ih€ paF
allcl polt tron lhis co iguErioD as well. Whileyou
ee il tne devie nanager, doubte click on rhe parallel
porl you will use ro key your traNntuer. men pick
the r60u6 lab ald nake a mle of thc fi6r nunber
io the Lpuvotrtpu rangc. h is likely ro be eirher 0373
or 02?8. You'll n€ed this lal€r. Thcn reboot your

Slep 4r Make sure your palh siatencnt includG the dnec,
tory thal h6 rhc llcxncr nl6 in lhen. You vill ned
to edit your AUTOEXEC.BAT file to nake lnis

Slep s: Add th€ iolloving slalenenrs to your AUTO-
EXEC.BAT lile (hese go at the botlon or {hc lilc, bur
betbE any connand you day havc in lherc ro srarr

Nole 1: Assuning y.u ve caued your nexnet subdnec-
toly 'flexnet," Use wnatever direclory nanc you called

Nore 2: WieE 0373 is rhe hpuvorrtnr range nudber
yon nored abovo in step 3,

Note 3: Thn will work ii you havc a SouDd Blasler ar'1,
Ior other qrds, se slep 12.

Step 6: Rebm! lmking for eiroi n*sC6. Ilyousft
any etros, check you! work to see what ,ou 4ay havc

St€p ?: Cel your radio audio inlo your PC. You'll need
a patch cable lor l]ris. Run the audio ft6( rhe speaker
ollpnt ol your radio to lbe liDe itrput on your sound

Step 8: Turn up lhe audio llon your radio to a moderat€
level, tune io a chamel t[at has son€ packer activny.
Tlen fron ihe DOS conned linc in yolr Flcxocr
dnmbry, typc SMDIAG.

Youwillseeanscilloscopelypedisplatof thcincos-
ing signal. YoD wanl l. adjun fie volune so rh€ signal
lills aboul iwo lhnds ol the scren.

slcp 9, Ii all has soDe vell so lar, you ar€ now rcady ro
r@rve packet. At lhe connand li.ej type:

whcroyourcallsign is rcally your ow. callsign

BCI is qsndally ! Bay@n program rhar h6 beet
tailoEd to Fl€ue! so il you aic ianiliar witn dral
progran, lhis wiu now be a piee cak€. Ilyou d. nol
ramiliarwi$ Baycon, you nay wish to obain d.cu-
menlalion on '1, or you nay jDsr wa lo play vith n
unril you get the hang ol it, User input is lakcn in rhc
lcp vindow of the screen- Comnands are pr4ed€d
wilh a colon, Soto rum on noniloring, lype:

You should begin to see packets in lhe boxon window.

Step 10: Hook n up to tarsmn. Now you nusthook up
an audio lino ton your sound card to thenicr.ph.ne

This {iU .llov you to transnit lsing this sysrcm. This
is sonewhai lss trivial thansinply hooking up a paich
ord bccausc you have to develop a vay r. kcr rhe
lransdirter. It you bave a radio fiar supp.is vox,
you mi8lt tnink thar you can sinply ue the vOX lo
key lhe Iransntuer. In ny eiperience. this s inp ly docs
not work. Yo! n€ed a keying mcchanisn. Thc ely
lhat d€veloped this syslco povided thre ways to key
rhc tr$nircr: usc a serial pon, use a parallel pon, or
6e the 8me pon. I susp{t rh6e all work, b theonly
one rhat I ve actDally tied hysell is usine th€ printer
pon. To do this you will led to makc thc lblloving
ctrcu't (is your soldering imn hol yco!

27t1335

ihe pads r. hu ld Lhi{ ,re rr:ilable at Radio

a Pans lisr iron Radioshack:

25 Pin M..DSubPiu!

10K R4i.bF (pack ot 5)

Pti ol l/€" stsdo pluq!
m tud 2 cond Audioclble

also need a suilable microphon€ pllg ior your
This .o!ld drive ihe osl above $ 10 if you have
cverything new ar Rrdio Shact.

1 ,19

3.39



Step 10.1: cnr oli a hunk or rhe adio cable l.ng€nough
lo run betw€en your onputer and your radio. Solder
one end of the audio cable lo rhe prcpcr piN on your
micbphoneplug C.nn€ct one wire to the niuophone
audio pin, rhe shi€Ld io ground, and rhe.rher wire io
0!e pushroralk (P1'1) p'n.

Slep 10.2r Or lhe other end of lhe audio cable split the
shield i.to l$o stiands. On€ strand ol rhe shield and
the vne fiob lhe hic tin should be exlended Nith
anoiher shori picc of the audio cable wilh lhe nic virc
onn4lcd o rhe ripofa 1/8'sreeo plusand rhe shield
onnecled ro rhe shield of rhe plue. L€ale the cenler
ringunconn4led. This plugwill goblhesF€ak€rjack

Srcp 10.3: Solder the oiler stand ofthe gtound line to thc
cdirln ol rhc lransislor (l.ok a{ back oi rh. rransistor
package to see vhich is the enitIet.

Stet 10.4: Solderrh€ li.€ftonthetansniiterFushr. talk
line lo rh€ collector ol dre transislor.

Slep 105: Nov lako anodor shon picce ol the audio
cable. Solder rhe shield b lhejundion olrhe ground
ftofr ihc tansmnlcr a.d the tansisror enits (h€E
wiU nory be three vires comecled here). theother€nd
ollhis shicldshouldbcsoldcrcdtoph 20onrhcD Sub
plug li you look vcry closcly you can seu the pin
nrmbesontheD-SubcoDnectoritselt Makesurcyou
d.i rs.lderrorhewrongpin Tniscoulddanageyour

Srep 10,6: SoldcioDccnd ollhcrcsislorroth{ b6c otthe
tansistor (g€nemlly Ihis rvill be the middle lead: con-
sulr t h e d o. u m e n r a r io n ). The orher end of Ihe Enslor
g.er r. rhc.€nierconducr.rof thc sh.n tlcccolcable
drar E.e\ bthe D.Subplus. The oiher€nd ofthnvire
is hooked lo pin 2 oltheD-Sub pnrg. Make surelou
don'ts.ldu(o thcvrongpi.l Thr..!lddamrgcyour

Stet I 1: fe{rhecncuity.uhrydbuih*irh ancter. ?lug
rhe D.sub connecror inrJ rh€ pralleL tdn on your
codpurcr. Take a rcsislane meter (any nnru'nclcr
villdo) sd ir lirr rcsnrancc and hool il ro thc gtuund
and ?TTFrns.t yourradioconnecror(don t hook n up
lo lhe radio at lhis poinr. Ru. Ihd Bryc.n softvr.e
progiam. riy hnsmittine wilh il. When the Fogran
is rcciving, you sh.uld scc a high rcsislrn.c a.ross
r h is conneclio n. whcn you aru rransni rling you shou ld
sLc a low ressanft Don't exped ro see an ininne
Gsislancewheny.u aErceivingand a^rorsnhncc

ll you prefer to key your transniu€r wilh a serial pon
or a sane por! check oll the circuil diagrms or:

hlrp//dlord.aithd.rh-damradr.de/'ilexnel/soundno

You'realndidonc. All you have10donowis makc
su& your audio is adjusled prope y.

St€p I2: H.ok !t rhc iadio and run rh€ soltwaro. Transnn
sone packets w[ile nonnoriry then on another ndio
Guch as a. rfl). II n sounds likc pa.kc{ ro you it vill
trobably vo* Iinc. ltnol, you ca, incrcas. or dc
crease rhe tansnnk! audio l€vel6 rced€d using rhe

You can changc thc tanshjt lcvcl by adjuling rhc
value at lhe end oi the omnand line. Nore thar it is a
negxrive nunber so naking its absolue value lareer
villlower rhe lev€lwhile daki.g rhe abs.lure values
snaller will nise the lev€j. Wilh sound cards other
than Sound Bla$e6, SMMIXDR may not vork. I have
onc conpuldwnh a sound Blaslcr and onevnh a Pro
Audio Spec!run cad. The SMMIXIR prueran dous
nor Nork with rhe P$ Audio card. Ilowever, rhe card
cahe wnh a Dos-based nixer pr.gran (called PAs)
whicD can be used ro tum up or down the gain on the
sound erd. It workJ line. C.NUlr youi sound card
nanual ior iunher dnecdons.

You now have a working packer systen under DOS.
You sh.uLd ak. be able lo run thc sy$em urder
Windovs95 as{eU. $'ier you boot your sysrcn inro
Windoss, a spl.sh scrccn will appcai thatshows you
that lhe llex driveN have been loaded You can ihen

n BCT r a DOS windov.

Bul lherc s norcl. Baycon is nol rhe only progran you
can run usng ilris selup. Tlrere is an ennrlalor for The
Iimwa.crhrlrkoru.s undcrrhis systcn. Thr allows
you to us a nnSeoiotherprograns rhatar designcd
ro run 1n this operating envtormenl in.luding SP,
THS, and s. Lnh Fsn whar I've heard .ddili.nal
applicaiion\ are hding creridd all ihd rin€.

Thu A|SK12 ptugnn all.ws 'ou ro run 1200 baud
packet. There is anolher piogmn included with lhe
packrge call€d SMFSK96 Nhich is supFosed ro do
9600baud packetusingfiesanesetup. Of cou6eyou
havc b havc a radio 'har is caFblcof9600 baud.I vc
Iried lhis package and, as ye! hale had only linited
suc6s. I can onnst a! de hiShcr are, but I'n having
t.ubl€ pushing dara rhrough Bul nshould sork.

FlcxNcr is lhe wolk of Gunter Josl. DI(7WJ. The
sol.d card driven lor llctnei vcre Nratcn by lhonas



FCC Announces Formation Of The
Technologlcal Advisory Council

[Pledte note &ot Dryarne Ha*n,l" WASDZP, Regu
tatott AIldvs chtiman Jo |APR, n a nnber of thn

The FCC bday annou.ccd the fornation of the
Technological Advitory Cou.cii. The Council,
coBpris€d oi a divcsc aiiay of r€oglired t€chnial
crpcris, wirl help prcvide the lechnical expente rhe
Codnission noc& to slay abeasl ol imovalioff and nw
dovclopncnls i. lh€ mnnuricaliotr ild6try,

In dnouDcing the bmbcrs ol thc Coucil, Chairnan
Konnard  s la ted :  ' l  an  th r i t led  thar  so  nrny
cxlraordiMily talenled snd $paEd jDdividuals have
bcd willing b snaE lhen dde and expenisd wnh lhe
Connission, The vork 6i lnh c(rdcil vill mntinue t!
increde in inpo mce as rhe C.mnission slriv6. duing
a teiod ol €xceptionally mpid dhnological chal8e, to
fufll ils responsibiliti* to de public.'

Dr. Rob€ir Luckt, Corporat€ vice lresident,
T€lemrdia (fomerly BellcoE) will seRe 6 Cnan of the
Council and Dr. Jules B€1lisio, Chiel Scicntisl,
T€lmrdia, will sefle as Exeative Direclor. Dr. SlaCC
N*nan, Chi€l T€chnologist ior ihe Commission, will
serc d thc Dsignated Fcdcral Offccr.

Dale Eatfield, Chi€f oi rhe Oliice oi Engir@ring and
Technoloey, who will sctuc 6 Altcrnalc Dsignated
!€deral Oin@r for ih€ Cnuncil, said "wc dc cagcr tor
lhe council lo analyze th. diincull lcchnical issus facirg
lho Codnission in such deas as spectrnn namgene4
@nvcrgen@, and lhe lnro6cl. sound r{hnical advie is
6renrial to od dcvcloping lhe bst polici6 to seFe de

fte nst n*tirg oflhe C.uncil will be Apil 30, 1999,
fron 10:00 an to 3:00 pn in de C,ndission M*ting
Roon, ,[45 12rb Streei, S.W., washinglon, D.c The
Cnuncil will discus orsanizalioDal narte6, be briettd on
key l,echnical isud f&ing the C.nmissioq and will
work to dellne lhe L$u6 that r€ Council vill addrss.
Ile publc n invn€n to alt€nd.

The Chairand members ol th. Councllsre as

chalr
Dr. Bob L@ky - vi@ Prsident & Ofiier in Charge ol

AppliedR6earcb,Tele@rdiaTahnologid,fornerly
BeU.orc (Bell Comunicatiotr R**ich),

Member3 of th€ Tochnological Advisory
Councll

Mr, Bruce All€n Vi@ Prdidcnr aod Gcncral Managc!,

Mr. Jose M. Alveez Caban - Asshtive Tec[nology Spe-
cialist, ?ucno Rim Assnive Technology Prcj€ct, Uni-

Dr. Vinceni Cerl - Senior Vi* ?r6id€nr, Internet Archi
t€cluE and Technolo8l, MCI wondcon.

Ms. Suar lstada - ?Bidont and CEO, Aldea Connu-

Mr. Bre rercn - Executive Vie P6idenl lor Crealive
TcchnologyandR*eechDevelopmenl,Disney/ABC.

Dr. Rictad Creen - Pr6ident and CEO, Cablekbs,

Ms. Cbrisline lt€nrick - Vice ?r€sidetrt, T4hnolo8y
C.nounicarios, Offce ol the CIO, Cis.o SysieN,

Mr. Dewayne Hendricks Gencial Manager, Wnel$s
Business V , C.h21.

Mr. Ros lrland vi@Prcsidcnt E.ginccring, SBc.

Ms. Kalle Kontson - Division Tcchnology Managcr, c€n
te! for Elecrlohagnetic science and vice ?rdiddl m

Dr, C[arls E. Jacksor - Indcpende @nsulranr

Dr. Willian tf,e - Chief Sci€ntis! AirTouch/^/odaphone,

Dr, Paul Liao - Chici Tehnology Ofii@r, lan6onic and
?rsident of Pamsodc Technologid.

Dr. wa! Lin - Vice Prside forTechnolo8ytudDevel-
opnent ior HUC!$ Spae ed CoDmunicalioN Con-

Dr. Roben Mdin - Chief Technology Ofi@r ol Bell

Dr. David Nagcl - Presidenr AI&T rjbs aDd CIO lor

Mr, Glenn Reilnei€r, Vice Prsident, DTV and W€b
Media, samofr Laboratoris.

Mr. Dernh Rob€Fon - Vicd Presidenr & CIO, Moloola.

Dr. Mflin Snbu - Profesoi ot Engir*ring and ?ublic
?olicy, Piol€ssor ol El*trical & (nnpuler Engin@.
ing, Prcf€ssor - Craduate Sch@l oflndustial Adiini
sl€tion, and chairmm ol th€ lnibrnatio! N€tworkhg
Islitutl, C{meeie MellonUnive$ity.

Dr. Creg Vanderheid€n - Professor - Hunan laclcs
croup, Dcpt. of lndustrial Engineeri4, Unive(iry of



Wisconsin, and Dneclor ofTrace Rasmrch and Devel

Mr. Jack watc$ \? oi NeNork EDgineriry, t€vel 3

Dr. lat Whne - Director, TelecoDnunicatiods Praclie,
ADLilllc.Robcfl Ziuor Scnioivi@lrsidenl,T€ch-
nology OperatioN, Eone Box Offi*.

Execullve Dlreclor
Dr.Iul€s A.Bellisio, Chief ScientislEx4urivc Dnccbr,

Telecordia Tcchnologlcs, tornorly B€ll@re (Bell
codnunications Rsedch)

Designated Fed€ral Otf csr
Di. Sttgg N€vman, Chi€f Technologis! Fcdcml Con-

numcatiors connission.

Al€rnaie De3lgnated Fed€ral Ofi icer
Dale Haltield, Chiel Ofiie ol Engin*ing and Tcchnol-

ogy, l€deral C.nnunicati.is Connission.

lor funher inlomalion, conract Jack Linrhicu at
2 0 2 - 4 1 3 - 2 4 4 1  v o i c e .  2 0 2  4 1 8 , 1 9 1 8  f a a .

Kit*yushucity, and denonsrml€d a SS QSO ior lh€ ii6t

rigurc 1 shoes rhc syslen ve us€d in lh€ fiBl
experimcnt. rhc &orocol seryq (?s)[4 onvellr arLP
packct inlo a radio pack€r, atrd tie Il shierd Machine
(llSM) [2] hands it to lhc 2.4CIIZ SS dala traA*ivei
(rablc 1). Trte a.Lcrnas we ued weE 27 elenenls
Yagibean, lrort gain ol 21dbi.

Table l The leaturcs otan SS mnsceiver
cenhfFrcqueicy 2,t46MNz
outPutPssr &hW
spRdhg Merhod Dhs.t Sequenco
sprsd LsiErh & Cqd€ ll biB Bakor, 63 bh6 n
chlpplngR.re 44444irchips/s€c
occupled Baid width 3MNz
Modul.tld DoFSK
D .TnEf.rR.re ?ogkbp.

Tl]e fi6t ever SS QSo in Jlpan yas performed by
JJ1CEV4 and ?K1NC!/6, bdwdn Kyushu-Island and
Honshu-lslatd, acru$ the Kanmon Slrait, whero th€
dbrancc bcrvdeD the lvo $ations was abour 2kn. N.r
only had wc ac@nplish.d a 2ivay SS QSO for the ftn
line, 6ut also lbis QSo has a sp@ial neaDing because rv€
ued TCP/,F proto.ol over anareu SS packet mdio.

we neNurd rhe ping sla$ri6, round rrip rine, and
ltuoughput, using 'ping @mand'and'veb brows€i
Theresults were 99l,, 110m, a.d 3okbps, rcsp@lively.
liguF 2 sbovs ono ol the pictus used i. lhe expcrimenr,
Thc reason why we used this picture is rhat we wanbd ro
shar€ Dr. Takayanlgi's succss in 1926 - lhc ti$r
expe mert ofTV transnittane in Japan.

Amateur Spread Speclrum Radlo In Japan
K:6UhiKOMOCAVq TKTNCP'HOWP/KD5EYI
h&d nadio uso\ arcup cRUa)
Lo Box 6, T?m?gawqsdzg:ya.ku

[Reprhte.l Jran the ARRLITAPR DCC Prc.ee,1itgs Sep

In 1997. soneJapanese anatelr radiostntions
vere licensed foi Spread SpDcttum (Ss) hy the
MPT, which {asn1 allowed before. wq rhe
PRUC96 nembeB applied lor SS licenses all
using {hc sdnc SS nclhod and pertomed field
tsrs thrcc limcs. Mosi othdSSsurions woru not
ablc lo connunicalcnnh cach orhor, sincc each
of thcm used d iflcrcnl S S mcLhods. I. rhis p aper,
rhcaurhofvould likc ro cxplain lhc r{su1l5oiour
exper imcnN,  3 .d  10  mcnr ion  lho  s rarc  o l
alph.,'beta tesls .o$ in progrss.

Th€ firsl €xp€rlm€nt b€lwe€n
Kltakyushu and shlmonoeeki (Nov 2,
1994

on Novcnber 21 1197 - jusl aier Mack,
JJ]CEI and rhe aurhor. 7K1NC? Eeiv.d SS
l ic .nses - -  we ar€nded Par lech '97 in

spting 1ges - lstue +74

Y
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Fisml. sy{mdrsEion



Ths s€cond sxpsrlmsrnln Kotu (0.c.14,1994
In lhe ft$ expeine , we @niimed thal our syst€n,

enploying TCP ? @er dateur SS paclcl radio, vorked
well vnh oraoical s!@d, Howcvo!, tho dishnco befi*r
|vo sladoDs w4 onlv 2h- vhich @uld he achiwed €ver
aith iSM bard lia4@ivels, vory low EIRP G{uilalenl
lsoiroDic Radialed Power). Ther€tbr€. wc dccidcd lo

QSO), videoconierencing 6ing CU's@Me, ed nobile
@nmmicarions vcrc ro bc t6rcd also.

In dis experimenl, we actided all oI our goals. we
pedomed the 30tn 2-way QSO and vidmmnf€renced
thrce poinls sinullesuly. lunhemoe, we @drned
tne follovirg iwo nau€ls: fte rcuting table chmged
dynanically d ve noved he dnection of lhe anrema orpedbrn on€ more €rp€rinent,

aiiing 10 nake a long dislane
QSO. Furthemo@, nuldnedia
such 6 voie @nnunicado!
was a lso  a  goa l  o f  rhe

On Deenber 14, 1997, lhe
34ond e4€rinenr vas d.ne i.
Ko fu 'Va l le t ,  whe ie  we
perforn€d the 15kn dirt?{e
2-way QSO. The syst€n ve
used in lhis expennenl w5
alnost lhc aanc a vhal we
used in lhe fiBt expcriscor.
Tle sligh difi€cn@ w6 rhat
we added some client ?Cs to

I t r  thh  exper in€ !1 ,  ve
divided ou*elves inlo two

d rhc ncw sitc appcarcd/disapper€d.
wc could coonunicate betwe€tr

nowi.g cars as long as they wer€ in

Since Aplil 1994, thc alpha rcst
uine our PRUG96 systen h6 beer
proce€d ing  !ear  Meguo-ward ,

groups. one group set up lhe b6e slatio. o! rh€ top ol a
hill and eother n@ed arcund Kotu-Valley ald operatcd
nob lhr€e difident poinls: s, ls and 30kn non th€ base
slaion. Al th. 5 and 15kn poinrr the ping surhdc w6
1007, and we lried nol only web bovsing but d$ voice
oDnunialion using'cool Glk'. W€ mud nee de voice
iron tne olher slarion cGany on both sids, as iflhey wer
@dnected lo lhe sanc Ethen€t,

Eow€ver, a. lhe 30kn poinl, rhe @ndilion s6 very
bad and uNtlble, Tn€ pirg slaGdc ahowed.edly 20%
al iis poak and rho BER (Bn Edo! Rat€) was albosr 1E-2.
w€ chargcd thc pNnion slendy, bul n didn't nake fte

Tholhird sxp€rlmentln Kotu (May. +r0, 1998)
During *ittddin€, d€F had ben muct inprcenent

in our syslem, |holgh vc didnl pcriom any iield
experinenis, Mack tued |hc SS traNeives to dake
tn€ir scrsnivili€s b€ll€r. sabshi, ?M3LCG rewrot€
ilSM\ nmwaE ro idprove ils sabilny. Shin, JNIJDZ
ibplemnt€d roudng prctc@l jnlo lhe ?S. ID addilion,
sobe oI our orhd nenbers (neilher Mack noi lhc au6or)

Oo May 9 and 10, 1998, vc pdlonned $e find
cxpeiimenl irKofu-valley (lictur€ 1). ln rhis expcrincnl
we D2dc ln€ 30to disldce QSO a our nain goal.
Radio-Netvort op€atim (snetning like a rcund-lable

Tok o, under the suppolt by JAIYAD/]L1ZCF, Tokyo
INtitute of T€chnology Amat€ur Radio Club [31. Th€
goals of rhe alpha ls1 are to slinat€ ns sability, b find
oul ils wek poi s and so on. We will so.n srdt the bela
r6ls iD nany regions in Japan. such 6 Aicti. Fukushima,
Ka.agava, Tokyo, Miyagi and Nagano. You can erp$t
lo lcarn sonc ollcomcs of ln6€ tests at lne nexl
Ptrt hlDCC. [Alio, ve the a.tule on tre @t plge.]

I1l s. Kamo, no' publishod
121 S, Imada. ll-Shield Machine (l?SM): An E hm€t

inlerface ior High Sleed ?ack€t Radio, 1998 DCC.
f3l S. Watanabe, S. Funada, Alp[ar6t Epon ol?RUO96

ttish spccd radio linl., 1993 DCC.

MlTi MiDistry ol Posls atrd T€l4onnuniqtioN Japan
PRUC96 pojer lhc goup coNisls of pople inlersi.d

in high-speed packer links and n€tvorkr
Par.ech: Pactel Radio T4hnical Conferencer amual

ncoting of anatcur packcl radjo in Japad
Klakyuhu: a cny in Fukuota ?r€I@tuE, KyNiulsled,

Shidondekii a cny in Yanaguchi PEledure, EoN[u-

Kolu; a ciry in Yanan6[i ?r€fetuE, ceDtdl pan ol



Japans Spread Spectrun Recent
ActMV Report

]d@wa@m€.yokoga*a.o jp

1. Bgta t€t€rs
ovcr thnty scr. of 2,4OEz anat€ur SS radio md I?SM

co rol unils were dclivercd lo bela l6tes aner th€
DCC'93 neting. Thde bela lster groups de locar€d in
nin€ separate e€as and rhe systns arc placed in difiere.l
eDvilomerts. Some goups aro in nountainous area,
courtryside, and orhcrs aE localed in tovns. Their
adivny repods will be availablc ai thc noxr DCC neeting.

2. 2.4GHz Survsy
Tn€ abha l*rcts tound inteEsting effecrs of daily

ransrrion on a(Hsabilily. Tl]c causc oi the etrect is
.ssuned b be leakirg encrgy tlon nicrowav€ ov€ns or
.rber idstiial hating equipnenl.

A 2,4GHz spcclrun sutucy is riking pla€ edr or
T6kyo ro find tbe backgound energy lcvel in d lrban
ars. This systed is eqlipped with an Advamdl R3621
specrun analyzer corlrorred by an NEc Pc9801
@npnler md dedicaled sonwrre nade lo m 24 houd a
day. The sFctun malyzer is tunning on tlOLD modc
10 qprure lrasi€.r €nergy. The 1C9801 o1l4l3 capturcd
dara $ing lh€ EP-IB bus dery Einnte. M..Anano
(JQlvlE) is plamiDg to add 3D graphic .apability lo tnis
sonware ro nake n e6ier to malyze lh€ daily transidoN
on irterf€lence signal strengh.

3. Publlc Serulce
Shikoku area MPT division designed and p€rformed a

capability lst ol fie lnremer connectioD on lh€ ?RUG96
syslen uiDg 2,4otlz coDn€rcial SS radid. IlE basic
archil€clurc va rho sd€ as tiat of lhe anaref sysr€n
a.d lhk conndny link syslen nad a galeway to rle
I en€t. lmprovcd public serid il lhis dktricr ve@

4. tiew Fouling ilothod
A n€w routing and liDk layer prolool for wirelss

lelworks wd popose<l T[is nelho,l is nan€d ARVE
based on a .N capabihy ior sl€clable eroi coredne
opelatior Th€ goal of tlis n€tbod is to r€nu* data rrafiic

5. llry6
Mr. Naoto Sninzaki (7K3FE?) is inplenenling a

neN IRUC96/PRUG99 syslen for IPv6 10 get lhe
beneiih ofa mobil€ IP @rnslion, T[€ sysle6 N* Linu
kcrnel veBion 2.2 wilh IPv6 snppot eDabled. This kernol
is runniDg oD a snall indulrial PC wirbout BDD. A new
radio co roll€r is dndly m.neled to lhe lC using lhe

ISA bus to suppon bigger MTU for IA/6 and to edue
Et[eFpacket ovelnad, A developei's relede yill he
available in a Gv nonltl.

5. Iniernel Conferenco '98
Intem€l Confererce '93 (Kyolo JAPAN) is an

inl.malional @nfe@n@ ol d€ inlenet l@hnology. Itr.
Shin-ichi KANNO (JNlIDa prse.rcd ar IC98, aboul lhe
?RUG96 wkel*s network system and its rouriDg
alsolithn. ?RUG denoBrated lhr@ nods of PRUG96
sy$em sinnltaneously, dd r€ceived d€nonsfadon

6. New SS Fadio
A Dew Hl SS radio wa p6posed. This nw radio us*

a rctali4 disk Ior clock synchrcnizadon sinilar to the
early days oi SS systens ued b, &c nihary,

Tne idea is lo use a 40X speed CD-ROM driv€ ard dkk
for syncbronizatio! vnh a high chip-rate signal. A
dedicaled C.bpacrDisk vnh PN data bn pauen is uen
to det€cr and c.pture the spread speclrud sigDal on Hl

The creatile Lab's iNFRA6000 CD-ROM ddv€ was
sel€.l€d ior i1s rolationslabiliry and it high fidelity sound
repla, cap,brlry. rrad rnve{iBaror MJ. Yoncuawr says,'Tnk sydem si be 6ed rod srribure brAh quatryaudio
signal. rs lhe bsr b lisren lo line nusic wirh rub€

pockdtAPRS

nr013106@onpNrne..m

PockelAPFS - Beta v0,25 F€lease
Ao'unplaDned"rel€aseolarNve$iorisrowupon

the sNd. The€ wa nodirg seriously *roDg vith the
old one, bul lhe new vdsion was stable in restirg. added
sone stull, and fixed a @uple of minor ,go!chd.' A

. N€w slalion lisl display choie snowiDg distane and

. Autonadc bacodne (rAutoi or Tresmilonrrol
sdeo) bdcd od distaoe sin* l6t bacon,

. scu lcctjns posilioN now @ne toi C?S and not

. Seli-ftcking ed enlcdng bded or dislare rrav,

. h&oglent cr6b pbblem on nap dd srarion views

. ?acc.nm Tiny-2 added lo TNC choi4,
The rAulo' bcacon is the nost conpelling ard

irleBting of tn€ chaogs. With tbis embled (on lhe'Traanil Co !o| scrd), a posn bea@n will be sent



alter lravelling one nile sine thc prdious posi. This
*ay. lne rimercan he rr for a nanonarJ rdc (salj erery
Ii0re0 minul$Jrnd lhedisLane-ba*d b.a(uncan hand e
rhe need 1nr nnsiiion updak. Srop,,nJ rhe naLronaiy i:w
taks conrrnr ?lu\, if lhe rituc {onped crc*ds rhc
stationary rare, as soon as noveDeni is ddccred O/10
nile), a li*h posiii.n is sent.

The Tiny 2 TNC selection is cxpdinonral and nay nor
be detinitivc. I'Ll need feedback lDn Tiny-2 usors
vherher lhr s.lved the innializaiion probtem.

More Maps Uploadsd
A butrch ol ncv daps hav€ b€en uploaded ro lhe FTP

se(er. lncludcd arc dctail maps ol Kaisas Cily and
springrield, MOi OlynFia, wAi and ks vegns, Nv.

The higgest group is covdagc ior Southen catitonia.
Theft i\ i ne" reg ona ovLni<s (noL roo g.nd / hieh
magn i l i c r ion l .  rhouEh) ,  p l ^dL i : r  map\  to r  BJkeAr  e ld .
B;6los An'rl.ne vdlley. \,rcro^,ll( Oen!( CounL!_
5rn rieeo rnd sin demard Do

I n stlll .rankinC_ and naps on tho 'soon iisr are a
bunch for rhe Pacilic Nonhwcsr. ptus Indianapoln. Si.
?au1/Minneapolk, Vemphn, Anailllo and E;uslon Ir
)our nced hasnl been ncryelor isn'jlor dn lnt lerne
know (oirenind nc) and ve'llnolc ir ut rhc ladder.

MacDLG v2.02 Fleleas6d
The Macintosh-based APRS dap gcneralor, MacDLG.

has ben lyjng tnllo* lor over a ycar. hhas been poked
and prodded a lot in recenr monrhs ro produce
pockerAlRs naFs, and seens lo do a pasablejob ar
grn(r;r n! maps fnr Us locrions Thr pr.gtum i\ a
\(llcrIacling r.h'v. f'L(. end conLa ns du!umuntalron
in PDF form. Downl.ad n tr.nl

lur.rapr.org/apBsig/hac{uff/dacnisc/MacDLG!2.

AU rhe pocketA?Rs naN on the FIP wcr. sonsraEd
virh MacDLC. ThcE n a bis war.lns abour a crash
Poblon whichsomerines {'ikesvith a vc.gcancc, yel
ai orhcr ridcs Ican run lwo dozen.r s. *irhour a gt1r.h

Whilc itwillrun on 6aK M&s Nith IiLIle lroublc, rhcrc
is rhc ncud lor speed rs wcllas RAM ifyor imc.d 10
ecnerate maps comparable to those in th. /prlnmaps/
lolder.Iuse a 3C0MEZ G3 desktop and a 266!IHz iMac.
cach with96MB RAM, and n ,10x40 mile dcrail vi.w oI
a malormer. area (200,25 0K po inls) slll lrkc abouLan

A lavor ro ask ofihdse inleresred indoineFockcrAPRS
raps -tor anylhing bdyond bcal-rca naps lor tcFonal
use, ler'scoordinale pr.ducrion so effon isn tduphcdcd.

APRS l,lic'Lfte

Two news nens lboul the MlM Module:

1) /\?R S Fngineering LLc h as raken ov€r lhe production
olrheubiquilous MNlnodulefrom ClenenrengineeF
ng and has lovered lhe price ro $79 plus $,1s&rl

2) The MIM can he easily used as a miniarure /\?RS
Mic-Encoder wnh onty rhc a{tdition of N. exrenal
drods You cln add as nany oi rs lev ol rh. lionl
pancl svnches l. sun y.uroFrating needs

This h caued lhe Mic-Lnc(n).

MIM Variabt€ Fate tUob es
One olher lh g abour rhe ]/lIM, Mic E and Mic-Lnc

are rhat rhey nake cxccllcnrsknd atone rack€^ and can
v,ry rhetr rar a..ord 's io rhr ilnilio. b.'nqoo oror.
The i rm, 'n  rJ 'dnLase s tonnrn i  \unro  t ;se j r  nerhe
D]CIPE(TEI PATH, fte VESSAC! and Ihe R iTF
(NormalTNCrackeNneedalapr.pbruconfigurerh€m).

Alrhough sinply renembciing r. rurn rhe R TE POT
dovn when ]ou leave the .ar aod UP when lou are
dnving, is one srr, ihe auromad. dcrhod uses o.c

NOlE: younusl,nscn a ncw 5k reri.r in seies wirh
lhcexnling RATE For,dpur s! tha! lhe Dew.i(uncan

No*, soltware proeraf your Mic Eb a peak aid ol I
ninnreso rhd rh€ L6rl lronr pan.l RATE po! eivs lou ,
range of I ro 16 ninutes Tlic addod ransisror and ie*
valuc R ar s\vitched h $hci rhc iAnirion $virch is on.
Although rhc fronr panel PIATI polcansrill oveiiide r.
anli setrrng, set rr normalll 10 you dcsired nax vnlu€, vy
16. N.w youon chooseR 1o givcyou:

?ANEL POl Nill scr rhc maxinum penod when ihe

R = 0 *,ll rlva$ for.e rhc lcak.a!c no natler ilherc

R = 2k eillfNce at lean a
R=4k lv i l l l o rcs  a r  Leas ta

,,, 1.".",



R = 10k wiU fore at leasr a MAX/2 rar,
Clhs€ valus de appnximale, yoDr nilage viU vary.
But they snow how you can nodify the cncnit lo your

Again, yoD can Ne tbis cncuit on any Mic-E, MlM o!
Mic Lne. Thc n€xr barch of MIM,S (Mic-Lirs) vill bc
shipping by 15 April we hope. $79 ea plus $4 S&lt.

A?Rs Enginering LLC (sorry, no cledn cards yor)

Glen Bunie, MD 21060

TAPR Board of Dlrector Elections

The 16l issue of tne PSx had lhc clccrion ballot for
Board or Dn€cb$. !ns! I would tike io rhank att $ose
who look the time ro ball.r by nailor over tne hlc6cl.
We had lour ex.ellenl nenbe$ running for rhc lhrcc
positioN lhat wer€ available. As one nenber nessaged
bc: rGrcg, how an I to vot€ this yearl The selection of
cardidarB arc lm dilficuh lo selecrlrom. ' I thiDk lhis
srarcncnt suns up rho qualiry ol lhe menbc ve had
mn'ng tbr board !.sidons this year,

Tnc nudbcr oI nenb€rs vho car ball.rs wa up lhis
year, bul sliu disappoiDtiry tnal we had lss fian 67, of
lne Eenenl nembeBhip voliDg.

Thc rsult ol rhc clectior ae as follows:
Slcvc Biblc, N?E?R 91.35%
St€ve Dimse, K4HG 78.85%
B.b Hansed, N2CDE 64.42%
St€ve Stroh, N3GNJ 59.62%

I would like lo welome back to de boad Steve Biblc,
N7HPR, and Bob Ilansen, N2GDE. Steve Dinse,
K4HG, vill be joining the board 6 the n€wesr nenber
al tlc ncxl Board ol Dirctor neeling which wi ll be held
during Ure Daylor 1999 EaEvoDtioD vekend. Steve
slroh, N8GNJ, has b*n our orgdizadonal ssrelary for
the Lan two yea6 and we hopc rhat he viu renah in thar
posilion lor the coming y€ar.

Thank agaiD io all thdc who nade tlis pro6s

Creg Jo!$, wDslvD ProidoDt

GPS-25 Prlce Drop

TA?R nas becn abl€ lo dop lhe
G?S-25 OEM @eiver by $49. Tne

Menber ?i6 $135 + s,4r
Non-Menber Pric: $150 + s/h

sliaq 1999 . ksue i74

TCP Header ComDresslon Accordino to
Van Jacob6on vla AX.S

Lichriberssr,s 77; D 6424e D&m$d! Gddy

[Repdned fttu rhe i6th prcceedi,gs oJ t e ARRL &
TAPR Dieital Connunications Conlerence and the

The Van Jacobsen schcoo for TCP/IP headei
conpi*sion is bdefly inlloduced and an inplenenrarion
or lh[ sysled under llexNdt is described and discussed.

TCP/F €qui6 a header ol at lcdl 40 byl6 tor each
packet. In con.4tjons over elhenel carrying packers
rvrth lnde data, s in Telnet andsinilar noslly inacdve
s6sios, lhis head.r adds @nsiderabl€ overhcad, naling
slow @nneclioN hlghly undesiiable. Olten th€rc is only
a liulc iniomalion cari€d vihin each pact€t, in ihc
cxtrodc 6e a single key clrk. Above dU lhe reacrion
line b@odcs i lrnilt€ndy high. once, qnen pnone
nodcns baidy worted at 2400 baDd, Van Iaobson had
lak€n up rhis psbleB and otrered a lchnique in RFC
1144 L1l.

with lho vaD Jacobson schene, rhe header is
conprssed lo bc only 3 ro 8 bytes in lergrh. hrer$tinE,
and relevart to the iDplcqcnlalion, is rhat rhe
conpr€ssion requn* a ncbory rabl€ for each TcP
cotnedion, Only lhe difi€r€.G iroo the last sent packel
are rtansntued, lEquendy @cuing special 66 are
handled in a spdlic mener which also inprovd the
onprsi.n ratio. lor exanpl€, rhc famnissior of a
TCP sequen@ nnftber is dostly supeduoq beausc il
can be slculared fton lhe nunber and logih oI th€

TCI relriG are generally cad€d uronpl*ed, s that
lb€ dislant €nd cm r6ynch6nire. ThG is also valid lor
sp@ial. inn€quenl packet typs (sEh a SYN and RST).

T[e rcBsil' to slole in nenory the prscnl slat6 of
cach TCI cometion reqnira nalnlally sone compudng
capacny and menory spae. Th€ inl€graiion inlo the TCP
layer was inp$sible, since it is a black box, add rourers
shoutl also be able b handle coopBsior. Therc is als
lhe quslion of hov n.ny simultanmls @nrccdoN
should be realizable. Foi user slaliotrs 16 TCP
conncctioDs should be sufiicient, for rcuters it should

Ii ihere are nore @nneciioN tnan slols available, $e
sbl Inat is msed for rhe lonSsr tine is rBsigned. h can
also be a lifle righr vnh rou|e6 her€- tr is hovevcr rct a



problen to 6si8n slors to slarions sing olh€r 6iteria, Ior
eianple .c@rding lo lhe lle4u€.cy of you sage.

Tlc mdrc RFC worl be Epeat€d bere, nstly since it
is ovcr 40 pag6 long. Tne Proto@l conraiN turlh€r
dcrails, and is very inler6iing and w€ll t[oughl oul, As
far a $c author knows, n hs noi be! traNlaled into

IlE RFC alEady contairs a practical implcncnrarion
suggBtior in C, which is a good pladod upon vhich !o
build. Folloving a sugg6don trom Thomd Sailor,
EB9^'{, I inplenenlod rhc algodlhb in &c rlcxNel IP
coupl€r. To clininatc $c n*d to i6plcn€.1 lhc ihacks i

Jacobson sugeestcd for the traNponadotr over St-Il, tuo
new AX.25 PIDS we€ louod ro be need€d for lrdpei
identificalio!. After a reviev ol all lhe available
infomation, PIDS 6 and 7 w@ found to be available.
when we iniomed the ARRL ol1htu sl€clion, lhey
seened suarised rha. we Nuned rhem r*ponsible tor
PID coordinarion, as was written in the AX.25 proto@l
definition sone 13 y€m a8o, At prcseni, vc ae awaning
a connrmdon of this coodination [2].

PID 6 denob a conprGsd TCP/P packe! virh ?ID
7 an monpr€ssed packel b€in8 lrasnitted witn ine
Jaob$nshem€. hat isnl rhe san€ 6 apackerNilhoul
conpress ion :  In  an  unconprossod packcr  rhc
slot-infornation redaiDs, rhal is 6cd tor lhc c.mpa$d
packeG rhar tollo*. Narumuy PlD a us€d, as is kmwn,
Ior scgoented lP packels. These also conlain the ori8iDal
?ID, ard conbinalions ol ?tD 6 throueh 8 as well as CC
can appear. A segnenled packel can contain a
conprdsed neader, rhus ir hs ?lD 8 as well 6 rhe PID

It is inpona to urd€rsland tnat the conpression runs
coniinuouly point !c point. The rabla{ aa organird 6
ir m AX.25 QSO, and lhis luicridns only in wtDal
Cncun node. Ii a @nnection is r€roured or reestablished,
n nust nol be buil on old status labl6. One .an nor
coordinllc rbeconpressibiliryof an IP dsrimtion, as this
belongs always to an AX.25 station or panner.

A disadvantag€ ol thc van lambson spaificalion is
stated virhini rbat ihe panner cannot providc rhc slor
quantny requi!€d, bul ttis should also not be dijlcenl
sin€ packe$ can g€t lo{ wh€n rhe re€iver has ttwer
slols lhan the sender wnh lhe FlexNel inplenentation
lhis is BoFed by allocaiing a lixed 16 slols io thc scndor
and up ro 255 slols dynanically lo lhe reerler, the
daxinun allowed under the specilicalion, Accodi.g ro
rhe definnion, a Link Resi Geconnect iorcs borh sides
ol the @nnecrion b d€lele the relevanl lablcs. In this
nanner, nemory car De onse(eo.

Th€@ aie no problems witt dala reliabilily. E cn TCP
pack€t is piol{ted by a chectsun. AddilionaUy, all ofde
nedurs of an AX.25 @nnrction aE ued. As lol8 $
lhe L2 conn4rion renains, it is guaranle€d thal all pack€6
arive in a deil.ed order. Wilh a Lhk R6et, all tte
conprssion tabls ar€ deleted. h this vay the deiined
conlinnation oltteTcl em€tion is guaratrEen, md lte
inadverlent mrtusion oI a @npre$ed packct tom
anothd TCP @!n4tion wnh tne sane slot nunber is

Manhias Welwarshy, DC2!E!, has tested this
behavior in IIAMPES under Linux, without the sou@
code being exchanged betven us. ln this way, ve nave
a hi8! level of coniidencc dat our inplcncnlaions
onply witb Ja@bson spaiiicalion. In a nulti vcch t6t,
run botNcon tour statio.s at difti:rent uscr pons, il€re
wcrc m unnotivated disconneclions ol the TcP
conncctios. lal but not leasl, this shovs tnal the
behavior is very nbust against spondic reBiabUsbnents
ofrhe logical (AX.25) connedion.

Wo can corcludc that lhc Van Jacobson mnprssio.
schcnc prolides a very good result with ninimal
difficuui*. One Dust ask hinselt vhy this concepr ha
nol (in ihe audols kmwledge) been previously applied

One disadvanlage is that, at prseD| one of lhe iwo
partners nust swnch the conpr4sion on danually. Il
hustbeassurd rhatrheothcrpa ner.ontohlhesysten
In a tuflher developnenr, rhis faciliry should be handled

lrl Jacobson, v., N€nvork working Grcup, Request for
condcnrs I 144, lebruary 1990.

[2] Also awaited lor quitesone tinc is rhc coordinalion
of ?ID CE ror llerNer. 1rc.civel ;n /9r?

PIOE

Thc llc EEraluarion has mne to an end. The PIC-E
dcvclopncm tanhas fimlized the ninor changes ro thd
kn basdd on thc clalualion ph6e jnput and we ae
scbeduling rbc iinal vcsio. ol the llC.E to be shipping
eound lhe ddc ol rhc Dayto. Hamvertion (we plan to
have uni6 ar Dayton ,s vcll). The TAIR O1fice is nov
rdting ordcre on this linal version of the PIC-E kii.
Thanks ro lhosc thai panicipaled in rhe Elaluarion
procss. Full deia s areon



1999 Pocket BASH ol Doyfon
Fridoy, Moy l4lh, 1999,7pm
An erent fof the dignaly inclined han- featurinC:

. Darc P€dcrs€n, N?BEC, talhng abolt
''A Litlo Tshnology ooes a LonS w'y"

. TAPR specid intcrcs loup neednss

. Bnds ol a Feather gltheinss

Talk-in sill beon 146.,115 snnplex.

. Held South on !75lion Hanveniion

. lhkc 35 to thc Edst dtuund rhe south pdt

. Take sR43 (,lso known Rs S. Mai.) sourh

. Exii on Wei S.hanrz and head West

. Sire compl€x is on lhe Nonh side ofSchantz
about 2 blocks fron SR48

. NCR Suetucup Conlircncc contcr,
101w. Schantz Ave.

Tt.csris$20.00perperson.tdmdtipin.luded Make
Esen ations rvnh the TAPR ofice.

Walt ups to rhe event will be accommodated as be$ .s
posible. l herc is linitcd spacc (i. rhc way of food o.dcred)
for dinne. Anateurs who qish ro hear the speaker a.d
discussion .E asked to mivc aound 2030 (3i30F . All
analeuB !ru wclcone to atend, enjoy lhe speater, and
pfii.iFte in thene€tinas. ahh.ugh only rhose pu.chasing

2

AppLor ' tueCPS:  Jq4181N

West Schantz Ave.
If rhe wen Care is lucl,ed, usu the EaLCrtr
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