
HOST COMt1UNICATtONS UTILITY 

~ COMMUNICATIONS ~ILITY 

'ihe he>st cos,muni cations- uti 1.i tv <HCOl"'J1) for _ th• 9520 Sof t~ar-e Oevt l o.-ir:ant SYS tarr. 
•r-cv• des the &bi1 itY ·to 'tT'a.nsfer- ASCII ,Ji l•s b•t~an tha 9.,20 &nc oth•r .devices. 
tt : , be exeeuted u·nder- •i ther MP/M or- CP/M on a ~520. The t:---U\sfar is m&de 
::ver- -.n RS-232 tY,.e 1 ink. HCOMM r-es.-onds to ~ -d e.a.n .. ,es the RS-232 contro-1 
! ines DTR a.nd OSR. In addition, t1110 softllJ&.t"a ~.r.otoc.ol1 (~o•itivalne•a.tiv• 
, ckn.ell:l ed,e a.nd ·xoN/XOFF> ._,... su,..-or-t•d. The tr-.ns fer-red f i 1 es are compr,osed of 
-"!- or e-bit ASCil c.!'l&r&.et•r• in va.ria.bla l•n•th records. E&ch recor-d is nor11a.l­
!v ter-min&.ted bY a ••l•c~&.ble •nd-of-r-acord ••~uence. The entir-e file m .. v be 
t ermina.tad bv & sel•c~&bl• and-of-file se~uence. Other devices HCOMM m&Y commu~ 
·, i ca.te 111i th &&Y be another co1r&.-utar -c thr-ou•h either &. terminal or a. -non-termina.T 
•ort > or a. flti ece of e-.ui.-ment C such a.s a. PROM Pr-o,r-a.mmer >. Vir-tua.11 v ..nY devic:e 
~uPPortin, P.S-232 communications m&Y be us•d. 

;ev"al ste.-s a.r-e r-e .. uired to PrePa.re for- and Perfor-m a file tr-ansfe:-. First.~ 
:hawri-e of connection must be determined. This ID&Y be •ither- to a. tarmin&.1 -
; con so 1 •) .-ort on a.not her CO-lllP"ter- or- to a non-termin& 1 .-or-t on -.nether c:om,-u.te-r 
)r" .-iact of e-.uiPment. Then .. th• flthvsi.c.a.1 t ink aust be as ta.bl ished. This 
·•-.uires know1 edwe of the •i•na. 1 s ori,ina.tinw .fro• a.nd exPected by both the 9520 
~nd th• other device. A Sfltecia.l ca.ble or a. br-ea.kout box IDLY be ne•d•d to ra&.ke 
:ha c:or-r-•ct connections. Next, ~a.,=h of the o.-tions c:ontr-ol 1 in, a. file tra.nsfer­
\ust be consider-ed &.nd correctly selected. The o.-tion selections de.-end on the 
i~era.tin, Para.meter-s of the interface, the str-uctur-e of the transferr-ad file, 
:he Pr·otocoi us~d, -.nd the tY.-e of connection. Th.: oP"tions ma.-.- also daf!Jand. on 
:h~ di r- ect.i.or, of the f i 1 e tr-a.nsfe.r. -After the o,-t ions for a. .--.r't i cul ..r tr-ans far-
;a,'1 :iE:en selected, thev lrl&Y be s&,ved in a.n ~tions file and "ui~klv tea.ded 
t9ain in a ~ubse~u.ent invoca.t-ion of HCOMM. Final lv. files may be tra.nsfarrad. 
·o do this, knowl eds• of- ho111 to 0111t•ra.te both HCOl'tt-1 -.nd the other devica is 
·•~uir•d • 

.. nr-ee exu.-l e-s &.re ·incfuded in this docu111ent to desc.ribe HCOMM US&--9e in de.tu 1. 
·n• ex..mPl as ..,... ,.res1tnt•d in -. steP-bY-ste.- ma.nner, ~i th e-.ch ste..- fo 1101&1in, 
·ha descr-i.-tion of the r-e1•v&.nt HCOMM disPlav. The dis,ala.vs .are in tha ordar 
·ha.~n o,.6-r&tor '-'OUl d nor-mal lv consider them in P•r·for·mir,, & tr-a.nsfer-. Oener-­
.1 1 :_, the fol 1 ou.-in, 4'-uestions a.re &nswar-ed for- each ste.-: Wher-a :.sa.s the --infor-
1ation obt-.ir:ed that ~s re~uir-ec: in this ex.a.m,.ie? How was the inform&tion used 
·o select a.n oPtion or Prescribe an action? And ~h-.t i if a.nvthin,, was ~ntered 
n resPonse to the HCOMM "uer-i•s? 

I 

n this cha..-·ter. sets -of ex~,-1• descri,.tions a.re Pr-eceded a.nd followed bv thick 
o 1 d tines. >Ex&JELPi •• of &.ctu& 1 ;HCOMM di ,,.1 &.YI a.nd ~uer- ies --.r-e ttr-ec.-ded -.nd 
ol l ow•d 'bv thi-n bold 1 in••• OP•rator entries -&r-a .-r-~sented .in bot d ~rint'. 
'hr-•• Sll'ec.ia. 1 ~..-.ra.~or .. ,en:t~ i•J •r• .~nc 1 osed i .~ -;~n• l • .bracket.•& -

... : ; • ,. - • ·;.,.. - -~ • ~ ._;.. • • ~- .... ,. ~.. . ... • ,..c:. .. • - .. • ~ • 
..- .. .: ~· . ; ._ . -r _,.. . . .. . -:. . .,,_ .- :.. ;;., . - . . ~ <-. -~ .. -::-.: ~ 

~ '~ ~cf> . - -e-.rl-ii..••~r•bir--n ~h~r,act•r· ..:.~ ~--tisr-" kaY ·i-r-ess•d ----
••ii -~ .... ,-- ... :.: .-.. . &> . ~ . 

- ;;_ 

·ter-mina.1 _mode entrv .cha.r-1.-cter - -c.on.trc -1 &l'!d :r ~ keYs Pr,ssed -
simult&neouslv ~-

- .. --;. . ~ . 

- " -~~~] {. j~-~~~c:t!i; ~ .. -c~nt~b i ~~~d i -,kevs ~ r-•t•e4 ~-~ '.IJIU 1 ta:-,ao~s 1 Y C ah 4. ft 
- ~ Ji&\'_ ~J.:so )~• r:••~ared 1-or ,fa . .-key) <f> 

:11~::· . . . ::!:? ... ··\t-t· . :':M' 
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--i t ion of .,.. c i~i c ,-roducts 7 not flroduc:•d _ o~ S.l 1 d by 1-li Y- lennium, shou 1 d - noi Je 
~,str-ued ._.s. e... r•commtnde.tion, bv Mil 1 e__nniua,- of thei-r. ••r-i ts over. ,other-, simi­
:-- f9roduets. They b&va bee-n chosen~ &S exu~, •• of-- &.ctu&T tr&nsf•rs, ••r•lv to 
1 · ~tr-at• some hfl•s of HCONN us&,._, ~d ho~ & 1,&ser-, , f&ced 1a1ith- & aimi.T~ t-.sk, 

i9 . _ fll"0C: •• d. 

x&a,.la •:1 Intel lac Saries 11, _l'todeT 230, runnin• tStS-II, 93.4-

:, this •xui-l e, . a.n . In.tel hex f-or-1N;t. f i l• ~s. tr-.nsf e-r·rad from. th• Inte 11 a~ to. 
1e 9520. · tnt•1 hex Form.a.t is e... ••ans- of s,.ac:ifvins obJec.t files ,us .in, ASCII · 
:&r-&c:tel"'s. Ea.ch r.-cord c:onta.ins &.n introductory char&cter, & r•c:o~d la.nsth~ ~ 
:cress, & r•cord tv,-e, memory da.ta, &nd & chee.ks~m. All items e~c•~t th• 
,tr-oductory ch,a.r-,a.cter- &r-• r-aPresented in hexadecim-.a.1 di,its. The 9!520 ha.s 
-e:i l iti•s for m.ni~ul&.tins &.nd cx-e:cr.Ltin,· I-nt•l hex forma.t filts. 

8002 1'1icrofSJ"oc~ss,or- L&.b r-unnin• TEJ<DOS~ V3.1, a.nd CP/l'f, vz.z. 
:.JJo. oi-•ra.tions 111era ,..r-For-med in this exa.mP1 •· In on•, &. ·TEKHEX fo~m,t fife td.a..5 

- a.nsf•rr-ad front the 9520 to the 80O2:'s- JHmorv. TEKHEX is ,1,n ob.jec.t file; 
.:Jl"ll'l~t, deve-lo~•d bv Tektronix, th&t is similar t~ the Intel hex ·form-.t. In the 
-cher- o,.era.tion, a. · text- -Ei l• 111.as tra.nsferred froa th• 8002 to. the- 9~20 .. 

~. is •xa.mPl e ~ text f i 1 es 111•r-e- tr.-ansferr-•d in both direct ions betw~•en a. c:om~ 
~•r runnin• the UN!X ·svst•• .nd.. the 9~20. Communic:a.t-ion lllith the UNIX svst-em-­
.3 thr-ou!Jh a. modem connect-ion over a. d.ia.1-u,-. tel aPhone tine. 

host eommunic:,1,tions ~tilit-Y m&Y b• invoked in eith•r of two forms: 

OA>HCOttl Fil enaae 

the -fir~t for .. the HCOt91 o .. tio-ns .. ~. initia1iz•d ·with th•ir ' def1.ult v&.lu~s. 
the s_ec;ond f-o.ra the •Ncified o~tions fiJ• is lo&dfd t-~ _initj.&lize the _HCOMM 

~ions<••• dis,--layJO. -- The fl1•n&mt ma.~r-inc:1ude &l'\ axtension: -

)MM in i t ·t& l1 Y .. ,. ••• nts it• ·•ftu. A ••nu i tea < dls~i -...i ,.- MY 'l)f . s• 1 ected by 
ins the .,,.,.,..o,-ri&te letter- <u,.,.,.,.. or- lower case> and · Jtr•-ss:t ·n• the "r-eturr:" 

The C0l"tS0 1 • •~r••n i•· then fi 11.d_ -with -the ••1•-cta-"d <f-iSJJt&"t.- Soma dis­
r- -.re ~vr-efv infor-a&t'lont.,l. _./~th~~~-!~}~ -,~~--,~~JJ~~~~ ~J~~f'•••nt 

'I ·.:· . , -':\· . . . ·> ·" ·:2;:( . •~~- - ~-
) 
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· --~!~~~3~~1~i<'- -;-:-~ -
i nf ma.ti on a.bout the ol9tions &s well u their current- v;,c'l ff~;;"'-.z;'.3ffil~.:i1t..i'.fc&to"r ~-Cba.Y 

- ..:...~-.., -=~~ .?:s.,,i_,,_'7~ ·-z:-~.::,'..:;- :,.:.--,.,, . -- • -

-a.1t -.r the values of th• o,.t:..on!- in res,-orise to the dis.-1ae~~'""""l!~1-'ff~• ~-::"Jtnta,rin, 
.., b l &.nk 1 in~ ,,.r-assins the "retur-n" key Lnd no thin, al se)="'-ti'l :~ e~"cfn-l it~~,t-ti ~,&rrY 

~uar-Y 1 e-.ves the vL1 I.le of t .he o,.tion un&.T tared. The m~nu -is isresented a.,a.in 
aftu· the. OP•r-a.tor h-.s l'!"e.s~onde.d to Ll l ~uerie.s in &. dis,-T&:1'. Other dis,-TLYS 
::ontr-o 1 f i 1 e acc:tions.. In th*s• L b 1 a.nk tine immedi-.te l Y r-eturns the o~era.tor to 
the menu. The r-emainins me.nu itams c.Jlo~ the o,.era.tor to. re~u•st the. menu. be. 
iaresented a.,-a.in, or- to exit HCOMM .. An ex~,.l• of the menu, dis,.1a.Y se1ection7 
~nd return to the menu is shewn below. · -

F ile Tr-a.nsfe.r Utility - As-Yn~hronous Commun...ica.tions lnt~r-f;JLce - Versior, 1..0 

."1entJ: 
A 

AB •c 
0 
E 
F 
a 
H 
l 
J 
I< 
L 
M 
N 
0 

Gen•ra.1 information re,a.rdin• ~rotocol 
RS-232 1 ink inform-.tion 
OTR/DSR information 
Intet"face ~.u..m•tars o~tions 
End-of-r--•col'd se~u•nca o~tion 
End-o f-fi Te. _se.~u•n.c.e o ~tion. 
Abort s-.~uence o~ion 
ACK/NAJ< o~iorrs 
XON/ XOFF o,st ion 
Ter-~in..1 mode o,.tions 
S&~e or Toa.d s•lect•d o~tions 
Trursfe..r file.s from int~r-fa.c.e. 
Transfer- fi 1 e-s from interface· 
Dis,-T a.Y t h is. menu 
Exit file transf•r utility 

to or from a file 
to disk 
to disk 

t n r-esPonsc to a.nY ~uerv, the new- o,-tions ( b tank or comma. s~isa.ra.tad) must be 
~nter-ed w.ith· a.. carr- ia.,a-r-eturn. A b.Tank Tine- lea.ves the o,.tions una.lhtrtd .. 
~trikin, CTL-C ~the-Fir-st cna.r&cte.r l"'eturns control to the o,.era.tin• SYstem • . 

~rite des ired rDanu item T e..tte.r (Q <T e..tter> - skipos informative text) r A <er> 

. . 
·-·~··:.~ :." :'-; 

( 



C0t111UNICATIONS UTILITY 

- a.1 Information Ra,ardins Frotocol 

-::-ile Transfer Utilitv is us~d to transfer ASCII files betw~en th1i 9520 a.nd 
' devices ovar a.n RSZ32 tY1'a 1 ink. Th• oth•r davic4t may be a. coau•uter-, 
JM .-ro,rammer- or a.1wthin• ~ls• ca.,-ab 1 e of ine•t ins the inter- f.a.ce- a.nd 
; Col rt~uir•men~s. 

is trans t=erre.d in v:ar ia.b 1 e 1 en9th re.c~l"ds te.rmin-.tad by an oPera.tor 
: tab 1 a, end-of-record. se~uenca.... Tha maximum record l en,th is 255 
~ctars (excludin, the end-of-record se~uence). 

:; 1Js mathods of. SYnchroni:ing a.nd ackno111Tad9ins- r•cord· tr-a.n .s.fers a.r-a 
1ab1o <DTR/DSR, ACK/NAI<, a.nd X0N/X0FF) .. Anv or a.11 of these Protocols ma.--r 
~lected, b1Jt at sufficiently low tra.nsf~r ra.tes (2400 or 1ess> none oar-= A 
:. r~d. The DTR/DSR Pro ·toco l is a. l wa.-rs se lectad, but it ma.Y be di sresa.:- deW 
ided ~erta.in ha.rd~a.re consider~tions ~r~ met (sei DTr/DSR Information). 

t:--a.:-isf::rs are termin-:a.tZ: ,:1 norma.11--.- bY ar, oPer·ator S.ilecta..b1e, end-of-fi:le· 
~nee. An abnormal tarmination is si9n~11ad bY the transfar of an oP~ra..ta~ 
:tao1~, abort sequence. 

:-- b 1 ank 1 ine to re.turn, to. menu:. . <er->· 

Transfer- Uti l it"Y - Arrnc.hronous Communic.a.t"ions Inter-faca - \/ers:ion 1.0 

A 
a 

J 

Gianera 1 in-Formation resardins Proto-col 
RS-232 iink in€orma..~ion 
OTR/DSR infor~ation 
Intar-fa~• Para.mete.rs: oPtions 
End-of-record se.~uen~a- o,-tion. 
End-of-Fil• s•cn~enca o,.tion 
Abort se~u•nce o.-tion 
ACK/NAK OPtions . 
XON/XOFF oPtion 
Termina..i mode o,-tions 
Save or load selected o.-tions to or from a file 
Transfer files from interface to disk 
Transfer files from interf~a to di!tk 
OisPlaY this menu 
Exit fil• tra.nsfer ~tilitY 

~,.on•~ to a.nY -.uerv, the n•111 01ttions (blank or comma sePara.t•d> must be 
..id 111ith a. c:i.rt"ia,e-return. A bla.nk line leaves the oi-tions un&ltered • . 
in, CTL-C &s th• fil"st character r-eturns control to the o.-era.tin9 sYstam. 

desired m~ nu it•m letter CQ <l•ttar) - skiPs infor~a.tive text>: 

) 
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.~ ·~ .... opera.tor- 1.:ishes to suPPress the inform.a.tivt: t.;xt of a. diSP'l&Y th2 ll(tJiet 
,.,t :1 s~,ou1d b~ used. This is d..one by tYP'in, • "Q" or "at" foHo"'•d bY a. b1a.nk 

, r- ,:c.mma. a.rid th~n the desir•d menu item lett~r. If the s•lac.ted disPl&Y con-· 
·r-ols o.-tior,s their c.urrent va.1ues are Presented before the disPl&.v"s -.uaries. 
·na menu is not, 19rtsent•d. &.9&.in orr r•turn from a. disll'l aY that \U&S selected i&:i th 
:he .. uiet oPtion- On 1 v -. reminder o-f ho11i to r-e-.uest the lll•nu is dis Pl &.Yed, &.s 

hown belcw .. 

:ntu· a · b 1 a.nk line. < or -.nvthin, > tel re-turn to menu: Ccr> 

OTE: !t~m N disPla.Ys th.e full me:nu 

skiPs informa.tive taxt): 

COMM oPera..t~s f" thr•~ mode.s& ·it is in e.ntr-Y lllode whenever it is lll-.i ~insr· io~ · 
ha c.-era.tor to type somett'tin• ·in ·resPons• to . a. .. uarY .. · The oPu-a.ti.n• svste.m:. : · 
rovi.des a. me-.ns to abort HCOMM-., Ill.hi l • in •ntr-v moda, bv ty,-.in, c.on.tr-ol-C as the. 
i r-st ch .. r-acter o~ a...resPon~e. A control-T •ntered a..s the first c.haracte~ or a 
e s,aonse Put:: HCOMM in. t•rmin-.1 cnode &.ftar th• •return" key is isressed.. When 
H ·mina: moda. is a>~ited. tha r-•ma..inder of the. l in~ Cfol 1 ow.in, tha c.ontro.T-T> is 
-:..ken a..s the re:siaons.• to. the ~.uer-y.,. un.1es:s it' is bla.nk, in ~ich case the tnie.rY 
s r-- ~ea tad.. For mor-a i.nforma.t-ion on terminal iaoda s~~ disP1a.v J.. Finally~ 
COi'. is in tra.nsfu• mode when a. FiT• tr-.nsf~r is taking Plac:e. A descriPt-io ri 
f tr~nsfer mode may be found Preceding the desc~iPtion of disPlav L. 

he Fir-st decis.ion facin, th.e us•r- is ho1.1t the 9520 is to be c.onne.cted to the · 
t hf:r device. The other de.vie•: rh•Y tr•at tha 9520 either ~ a. t•r-mina.1 or • 
on -41':rminal. M.os.t c:omP-Utei- svst-•rlls: .-ro.vide utilities to disP1 a.v · ASCI! text 
i 1 es ... t a termin~l -.nd a..ccilPt inPu.t from a. ter-mina.l to be stor-~d in a. fil •· 
'. e 9520 ca.n b• connected t~· tl"t~s,e 5Ystems a.s a. terminal a.nd ma.ke use of these 
t i1it·i~s to transf•r ·files .. Also, some. c.omPutar systems Provide sPeciaJ utili­
i es that su.P·Port' communica.tions throu.sh alternate I/0 Ports. Th12 9520 c.a.n b~ 
:i rinec.ted to thesa a.5 a. l'.'lon-termin&l. And of course, ·oth~r ~~uiPmcnt may ba 
-e r:ninal Peri,..ha.rals thecnselv e. s so 11Jith these the 95~0 must not be considered. a. 
;:,rminal. 

'l e Intetlec ha.ct a.n a.ltern&ta ,.o_rt- <TTY> that wa.s conne,ct•d to & line Printer. 
'! is ,.rintu' was kno111n to uti 1 i:e the tYPle of RS-~2 communications r-a .. uired by 
;oMM .. e·,·· r-t:-.,din• th• associated ma.nual, it t&Ja.s 1aa.rnad tha.t the . Inte11ec had 
: i 1 j ~ .: •• for- CO .. Yin• ASCII. text' fi , •• to its TTY PIOr-t. Since the intended 
"an~ ,r was only fr-oa th• Intel lee to the 9520, these C:&P'Lbi 1 ities wer-e ·deemed 
Jf~- -:ient. It tii&S decided, therefore, to connect the 9520 a.1 -& n~r.-ter-min&l to 
ie\.tY Plort on the Intellac. 

,., :r 
,\ -... , 
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s11l• •2 8002 Mic:ro,aroc::ssor L&o runnin, TEJ<DOS, '13.1, a.nd CP/M, '12.2. 

~~din, th• a.ssoc:ia.t~d manua.1, it ~&s l•~rned tha.t tho 8002 ha.d a terminal 
a..s we 11 a.s &n &1 t~nat• remot• l/0 ,-ort. For th• te.xt f i l t tl"'a..ns f•r ei th•r 
coy1d have be•n used. -0~ r•&din~ further, ho~ever, it ~•s found tha.t the 

EX forma.~ fila tr.a..nsfer could onl.,,-- be aci:om,r1 i .shed 111ith an 8002. u.til itY th.at 
on 1 Y th-e remote I/0 ,-or·t.. !t was dac.ided, ther-efore, to us·a. the r-emo te. I/0 
for both tr ... '"lsf•rs and' to connect the 9~20 to it u a. nor,-tar-mina.1. · 

il,-le ~ UN!X Ti.mtl~harinsi - System 

only a..va.ila..b1e connec.tion. t:o tho UNIX SYstem was thr.ou9h a modem. BY 
. din9 the UNIX system manuals, it u,as learnad tha.t utilities <!xisted for- b~ 
1 ri n 9 a. t~xt file to a. termina.1 and a.ccePtins in~ut from a. terminal to b• W 
:.red in a. text file .. The.refo.r-a, text- file transfers both to and from th<&. IJN-!X 
stem were ,-osstllTe. The. 9520 w,s.necess.ri1Y ,connected to the modem a.s a. 
rmina.l • 

) 
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" 

:~s t ~ i•hinw the PhYsica.1 Link 

) is~l&.Y B - RS-232 Link Informa.tion 

ro •stablish th• ,-hvsic:at link, th• 1-is•r aust connect tho RS-232 like., iine 
• r-inter- "ort (.J12) on the 9520 to a. simil&.r "ort on the- other device. HCOMM 
·,a..nd1es its ~ort in a: f~hion similtr' to Da..ta. Coltlmunic.ati->ns E4'uiPment <DCE>. 
: he other devica.,s &bi 1 itY to. m&.n.&.se -.nd res,.ond to these T i .nes must ba deter­
nined. It m&.Y b• ~ecessa.rv to m&.ke .L s~ec:i&.l ~bTc. or use.&. brea..kout box, to 
:r-oss connac=t ce-rta.in lines... A det'&.iTed descri,..tion of the RS-232 1 ines handled 
:i y HCOMM .a.nd the 9~20 is ,-res•ntcd in disPl.a.v B, .a.s shown below. 

(S-12 Link Inforrna.ti on 

"he intEtrface 'r() the. 9520 invalve.s Ln RS-232 ty,-e 1 ink.. The Pins connect11,:t, . 
he Tines &.asi,ned to theJlh the d.ir-•ctions 0-f the si,n,a.1 s, e.nd their us.es. ar-e 
ndicated belou,:.. .. . 

Prot•ctive Gr-ound ( co1r1110n > 
TXD I Tr..nsmitted ~ta. <to 9520> da.ta. transmit tad From· ot"htr· devi ce 
~XD / Rac•i •✓ c2d Da.n. <. f roe 9520 > da t-a. received bY oth~r d•vice-
;TS I Re~u•st to Send. < to 9-520) isnor-~d 

- CTS / C1.a.r to Send CF.r-oat -9520) Sa.Jae: &.S DSR .. 
OS?. I ~ta Set- Ready ( fr OIIL 9520) c:ontr-ols othar d.roic~ transmis-s i o r, 

Sisna.1 Ground C COatlftO n) 

RL.SO/ Re,: .. Line. Si•. o .. t. C From 9520) - -bald m-.rkin• (ON> 
0 DTR I 0.ta.. rerminal R•&.dY Cto 9S20) controls 9520 trans.mission. 

or mol"e: inf"~ r-rn.a.t-UJn on the. ,.cori:tr-ot" Tines, see DTR/OS?. Information • 
• 

~== ■ C--WW 5tA ♦ A ■ 4 If¥ I I I I :,:- =====- :, 

.. 
xa.m~l• •1 Intel lee Stri•s II, Model 230, r--unninw ISIS-II, V3.4 

·h• Inte11 ec- 1»&.s fcund _to use the 1 inQ Printer- a.tni:h•d. to _its TTY .-o~t .i.n .the . · 
,;a.ma l'l&.nr\er &s tha 9S20 .u••d t ha.t ,.,..inter. Fr-om this fa.ct it 11.1as conclu.ded that 
ih• In te 11 ec: TTY .· ,aort- wa.s ~•r-Formin• 1 ilc• DCE', u does the Jtr inter ,.ort on tha 
~20. To connect t-he 9520 to the Intel lee's TTY ,.ort, th•l"•for-•, &..n RS-232_ 
~•a.kout box 111a.s us•d t-o conn•ct the 9520"s TXD ,.i:'\ to th• Intell•c:'s P..XD ,-in. 
·ince the data. 11:are only tra.nsferr-ed from the Intel lee to the 9520, the other 
111.ta. 1 ine <9520"• RXO to Intel l•c:".s TXO) wu unn~cass&r-Y. a.nd ther-a-f~r,a not -eon-

-:: ct Also, bv •x&.ainin• the ca.bl• con.nectin• th• lnte1l•c ":.s ·TTV :-port :to the 
lf. ne .-rinter-, 1 t 111u l e.a.rned tha.t the ,.,. inter':S ·DTR -Pin ~• -ie:\)nn"ctad --to thca 
-. t ~ :- •c'1 CTS ,.in. Since the ,.,.inter w&s -knou,n to rr,ana,e 'th ♦ DTP. _11-ne ,cr-rec:t­
f <and hance tha.t th• Intel 1 •c had to r--es .. ond to it eo:'rec'tlvY ·the Y52v"s t?S~ 
,n wa.s connected to the Int•llec"s CTS ,.in. And, cf course, si,~&: •~eu~d ~as 

.... -,, , 
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2520, l!.in. te tottt1 1 ac. ~ 

(TXD) 2 3 <RXDl 
CDSR> 6- 5 (CTS> ' 

7 -Cc:.ommon>- 7 

xa.m~l• ,n 8002 Micro,-roc.cssor L&o r-unnins TEKDOS, V3.1. a.nd CP/M°> v2 .. 2 

·.-· r•&ding the a.s5ocisted ma.nua.h it w.a..s lea.rnad tha.t the 8002 remote- I/0 Port 
er-forms a.s Oa.ta. Termina.1 E-iui.-m&nt <DTE> a.nd m .. na.s•d a.nd rasFtonde:'1 to tha OTR 
ni:.1 OSR c:ontr-ol lines. Therefor•• the 9520 11.1ss connec.ted direct1 Y to· the 8002. 
:::mot~ !/0 .- r.; !" t 111ith a. ;=ta.t ribbon ca.ble. The n-.cess .. r Y cor,nections a.r~ t-a.bu-

~ted b~l ow. - -

2520 all . -ro . ·aoa2 !U.Q. 

C-TXO> 2 - 2 <TXD> 
-<RXD> 3 - ·- - - 3 <RXD> 

<DSR> 6 ·o <OSR> 
T -tc:.o .. onl."- 7 --.~ . . , ,.. 

tDTR> 2.0 20 COTR> 

l.! mod~m PU'f°ormed 1 ike OCE, of co~s•; the!'~rore, a. breakout box was used to · 
:,ss c.onnect- the da.ta. 1 infts-.. Al S<>- bv r-e .. di;is the ruodam's ina.nua.1 > it ui&.s­

~rnod tha.t the modem r-e~uired a.n a.~t±v• DTR-si,n~l from t~e c.onnected termi-
Tha 9~2.0."" s DSR .. in 11as conn•-:t•d- t .o th• mcd•m" s OTR. ~in for- this .-ur..-os.e. 

modem wa..s -.lso founct to hold it-s CTS .-in a.ctive ~h~n it-~ r:lsdY .. Thi.s ,.in 
. ~onn~ctad to th« 95ZO""s OTR ,.in. Th• connections that ~ere used ar~ ta.b~ 
:ed belou.i. W 

~ a.i.A to mocic:m 2-U 

<TXD> 2 ~ <RXD> ,,_ 
{RXD> ~ - 2 (TXD} 
<DSR} 0 20 <DTR> 

7 -<c.ommon)- 7 
tDTR> . 20 5 <CTS> 

al&v C - OTR/DSR tnfo,....,tion 

,.,..im.arv .-r-otoc:ol for c:ontr-ol 1 ins tr1.nsf~H· synchroni:a.tion a.nd Sfltec:d is two 
~dy/not rea.dv" c:ontr-ol linas, OTR &nd DSR. Th• OSR !in.a is held a.ctive when 
•◄ is rea.dv to r-ec•ive a.nd is in&ctive ~h•n HCOMl'1 it- not read'r' to r-ec•ive. 
·• other device c..a.nnot r-es .. ond to this siwna.1 & softwa.re .-r-otoc:ol must be 
ct~d to control the tr-.nsfer of ~a.ta. to the 9520. Ho~e ver. no .-rotoc:ol i ) 
ss&r-Y i.f the d&ta. is sent to the 95~0 &t 1 ass tr,ar, 2$C c;ha.ra.c:tar-~/sec:ond. 
• HCOMM ~ill not tra.nsmit d&ta. unless th• incomi~, ~TR line is &ctivc. If 
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h, ther d~vict do,s not m .. nase this lina correc.tlv it must either b~ held 
ct~vc at &11 times or remain disconn•ct•d. Also, in tha.t •vent, & soft~&re 
r·otoco1 must ba selected if the other- de.vic.t ca.r:r,ot &~c~.-t the tr..nsferre-a. da.ta. 
s -iuickl-r a.s HC0t1M s•nds them. This informa.tion is r•iter-&ted in disP1&Y C, 
.s sho1.1ri. below. 

TR/DSR lnforma.tion 

he interfa.c_._.,s DTR 1 ine- controls tra.nsmission from the 9520. The DSR 1 ina 
cntro1 s transmi.ssion from tha other de'ltica ·. Of thil othar- tw.o commonly usad 
ontrol si,na.ls, RTS is isnorad a.nd CTS is held th~ sa.me a.s DSR (see- -RS-23Z 
ink :tnformation). 

h ~ ·~20 wi 11 not-- transmit unl ass the 0-ther- devic.e indic~te!5 that it - is. ready . 
-o recaivEI: CY hol dirt• the- DTR Tine in -.n &.e.tive sta..te., • Simila.r-T...-, th• 9~0 -
ill hold the DSR lin• in an a.ctive •ta.te on.lv when it is r-ca.dY to re--ceiv• .. 
.1 us, th•s• l inas Pl'~vide SYnchr.oni::a.tio.n a..nd sP•ed. c:ontrol s if -tha other' · 
~vie.~ i.s c:a...-~bl e of ~a.sins a..n.d r•sPon.din• to them. 

f- the other devic:.e c.a..nnot ...-nu..se. ..nd r-asPond to these lines, sYnc.hr-oni::a.ti.0r1.­
·1d si:itee-d contr-ol s, iF ne.ded, aust b• a.cc:omftl ish•d 1.11ith either a..n ACK/NAK cr­
JN/XOFF ..r-ot.oc:.01~ or both. F1J.r--tharm0re, the DTR line must be h•ld in an 
: t ~ st-a. te-. Th is- is don.- &utoru..ti ca..11 Y in th<1 9~20 ha.r dwa.re if the other-
~v 1 ca is not' connact•d to the OTR T1.n~.. :Cf the. othe.r devic.. is c:onnec:ted, 
:.ui~ver, i.t mu.st be. r-e~Ponsibl e -For hold.ins thQ DTR 1 ine i~ a..n active state-. 

-i ter bi&t'tk l in..e (or &.nYthLn•> to r-etu.r-n to- menu: <er> 

, , -- -== ffl'. M I • f I -0 -I I , :::z:w , 

<a.m.-l• •t. Intel l•c:. s~,..i.~s lI, Model 230, runnin.• ISIS-ll, V3.4 

E 

-om Fr-evious use of th• line Printer it w~ kno~n tha.t the Intell~c✓ s TTY Port 
:i r-rectlY r-esPol'lded to & control line si-9'n-.1. For this raasor, tha 9~20's DSR 
ln w-.s conn.ti:.tad u •xPl.a.il'led ,-reviouslY. Since the d.ta wer-a onlv tr-ansfarr-ed 
· om th4t Int al lee:. to tht 9~20, the oth•r- contl"'ol t ina (9520/s DTP. to !ntel l•c"s 
·s> was unn~cess&rY, a.nd therefor• not connected. 

ca:.a~l• ~ 8002 ~ic:l"o~rocessor L&.b ~~nnin• TEKDOS, V3.1, &.nd CP/M, V2.2 

1• DTR a.nd DSR' control 1,nes. 111•~• fou·nd to b• correctlv lrl&na.s•d a.nd resP--ond3d 
1 bv the 8002 ra~ote I/0 ,-ort~ CAs ~ill be ax,-la.in•d l&ter, ho~ever, a.n 
~K/NAK ,.,..otocol wa..s neces54ry to control sYnchroniza.tion .for the TEKHEX f()rma.t 
. le tr-a..ns fer. > 

C 
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l the tr&nsfar s,-•~d ,nd sYnchroniz~tion of th• UNIX svstam could not b~ 
••d ~ith th* control lines over ~ -modac connection, the control line con­
. ions 11.1e.r.- only re4'uirad for correct opa•r&tion of- the mod¢m. 

) 

I 

) 
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O ions S~l•ction 

Havinw e:st&.blish•d the: Phvsie.a..1 link it is nec:~ssa..r-.- to inform HCOMM of tha 
i nterface P&r&JDct~rs • . Th•r• a.re fo~r such: th• size of each data character 
! •ithar 7- or 8-bit ASCII>, th~ sel•ction of Paritv wener&tion and checkin, for 
~ach charLcter ... th• number or stoP bits transmitted 1&1ith each char-a.cter, a.nd:. the 
t ra.r,smission r-ata (bits/second>. In r-esPons~ to th~ ~uerY the user mav ent-e.r a 
: is t of u.-. to four le tt·ers, sePa.rated bv blanks or- a comma. Th• 1 et tar-s c.or-re.s­
Pon d to one oPti.on sa-1 e.cted For each Par •. metar and ma.Y be t'.:-!lted irt an.Y ordar .. 
=-rovided .there. is. no entr---t al'rOI'.- whe-n -the "retur-n" kev is Prt:s-sed any netll 
,:, iations entered .J'e selected and the user is returned to the menu. The intar­
i ac:e Parameters o,-t-ions .Lre c:ontroJ 1 ~d bv dis,-1a.Y 0, ..s sho"'n be1 ow. · _ _. _ _ __________ _ _ 

~he i..riterfa..ce m..Y hav~ one ~F th• -.,.proPri~te o..-tions, list&d below, 
For aach of its four Par~tars. 

Data. Siza: A - 7 bits 

. . .·· : 

sec 1 ected 

'a.r i tY: C _.. No n4!'- . 

g 8 bits 

D . Odd. 
E.. - Even 

F Mark 
G - S,=t .. ce 

{7-bit da.ta. si:a on1Y) 
(7-bit data. si~a ~nlv) 

St o P Sits: H 1 

Ba. 1Jd Rate: J uo-
K - 300 - L . - 600 
r"t - 1.200 

:nterface Para..met~r~ o,-tions: 

· ! 2 

N ;;_ _ 2.400 
0 .;_ 4800 
P - _9600 

.Q - 1.9200 . 

; i =a= B - e bits Parit-Y: 0 - Nono 

:n ter new o~tions: Ccr> 

Sto~ Bits: H - l 

io te: The m-.rk a n d si-ac:e "P&.r-i·t-Y" o.-.tions -.re different from the others. The 
r-•s't cf t h• o,-tions a.re t.Ls•d to dir-ectlY set uP the int~r-f.ai=• hardwa.re. 
The m&.rk -.nd SP.J.C* of'Jtions., however t ac.tu& 11 Y use 8-b it tr-ansa:ds sion a.rid 
r•cePtion and use soft~ar• to se nerato and chec.k the most si,nificant bit 
for tht &.P!ltl'OPria..te c.ondition._ __ _ l£. used with the 8-bit data si~a o~tion. 
thev &re tha same-.~ th~ no Paritv oPtion. 

( 
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l th• lnte11cc's use of th~ line ~rintar it wa.s known tha.t thra~ of its 
~r-fa.ca ~ .. r~•ter-s h&Ji to bet 8 bit da.t:a.. si:e, no ,.ar-itY, a.nd ona sto,. bit. 
r&.tt for the i-rintar- "'-LS 9600 tra..i..d. Th• Int• l 1 •c TTY Port u:a..s s• t to th is 

a, howeviH', bY a. s,.ecia.1 ,.,..o•r..m. It ~as da.cid-ed, inste~d, to use the Port..,.s 
au1 t · r-a.t~ for the Inte-1 hex forrn,t- fi 1 ~ tra.n sfer. The name of tha TTY .-ore­

,,est~d th&.t its defa.1 u.t- ra.ta mi•h ·t b~ 110 baud. This l"'a.t~ was triad a.n d it. 
., kad. Since on l.,, th• rs.ta diff,u·•d from thtt d•fau 1 t i Iii t ia. l iza.tion i-a..r-a.me-
~ s, only its naw selection uia.~ ent~rad ~d the othar o.-tions uiare left u.naT­
- c! d • 

arfa.ce Par-i.m~ters oPtions: .-
3: 8 - a bits ParitYt 0 None StoP Bits: H - 1 R ... te: P -9600 

~ea.dins the associa.tcd :i:a.ntJa.T p it 10oa.s · 1 oar-ncd tha.t for the TE<l-!EX Form~t- fi Te 
far the interfa.,:e P~-iJfleter-s 111era: 8-bit da.ta si=~, :-;o P~rit·:, ,:;;r:e sto;:, 

• • a.nd 9600 baud. rate. Sinca thcs~ .a.r~ the defau1t initia.1ization ·✓alucs, n o 
c Ptions war-e antered. 

:-~rf~ce i-~-a.mater-s. o.-tions: 
.H B ~ 8 bit's P..rityt o· - N-on.:. 

~r new o,.tions: <c--> ----- ----- --- -------- --------
:: r, for th~ t~~1.t f:.lc. tra.n~fu•, dif~eru"tt i ntirfa. ,=a Par~et S: rs ilP'cions w~re 
~cted. From Previous ex,.erienca with CP/M it ~as kno~n that the uti1~t-Y used 
:ransf1::r tha text file ~ou1d simJJ 1a.te 7-bit data. with a sP~ce ,.,r-itY bit. 

d:.!faul t initialization ,a,ra.meters <8-bit data with :-io P-.r-it-.- ) ,:o•Jl d ha.va 
~ usad without affecting the da.ta.1 but the a.ctua.l ,-,ra.m~ters ~er• chosen 
:aa.d, to ,-r~vida a ~•tter ch•ck on th• transf~r. 

~r-fa.ce ,-a.r-1.m•ter-s o"tions: 
H B - 9 bits Puity: 0 - N4n•· Sto.- Sitsi H - 1 R. t e: P - 9600 

) 
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~ ~le •3 UNIX Tim~-ShLrin, S~stem 
\ 

·r,e int.:rfa.ce ,.&J"-i.metars o,-tions for the UNIX sYst~m :.iere det1rrmined from the 
ettin,s of th~ terminLl bain, used. Th•Y wera found to be: 8 bit dat~ si:e, no 
~ritY, on~ sto,- bit, and L 1200 baud rate. Only the rate differed from the 
icfault initia.1i:Ltions so onlv thLt ,-a,ram~tar we..s Lltered. 

nterfa.ce Pa.r..maters oPtions: 
.i:a: B - S bits Pa.ritv~ n - None Stop Bits: H - l RLte: P - 9600 

I 
i s,-la.v E 

he ASCI! c:har-actar d...t"a. tr..nsfarr-•d ~Y, HCOMM is or-sa.ni.:ed into variable 1.an,th 
-t cords th&.t a.re ter"ntinated bv &n ..-nd-of-record se-.u~nce. The ASCII te-~<t fi 1cs 
t ored on the 9~20 ... s disk~ttes ha.ve va.r-i~Te len,th. r-~cords terminated b--c a.. 
a.rr:.as,e-return/line-fe-ed se~uance-. The ~ur,-ose of d:i..sP1a.Y E, therafor~r is t~ 
r- ovi de tha tr..ns 1 a.tion b~tween tha. s•aiuenca used on the 9~20 ... s fi l t S"tstent and 
ha.t be ins- senera.ted· or- exi-ect-e.d · by the other- d<ivice. In some cases i.:t- may be-· 
,:-C sary tcr hav~ a.n emPtY end-of-r-ecord se.aiuance: with fix~d lensth re.cords~ 
or ~x&.mPle, or ~ith va.ria.bla lcnsth r•cords th&.t contain a count r-athcU- tha.n a 
i::r-mina.tor. Such file.s ,u.y not be ac..c-e,-table. to ma.nY of the--9~0,..s sta.nda.r-d 
t i 1 it i~s but HCOMM in...Y be. a.bl~ to tr-a.nsfe.r them for s ll'e cia. l Pur Poses~ 

-
here m-1..Y b-e UP- to 16 cha.r"~cter-s in tha end.-o~-r-acord sa-.r.anc•. TheY ..ra •&..c.h 
, tered, i-n ol'de:r and b1&.nk or conuna. setl"~&..t•d, &.s two-di,it he)<a.do.cima.1 numtr~r-s 
~ ,.,.. ~S'lirt tins their ASCII cod.a.s... An e.mP-h se-.uence is se. 1 e ctad bY •ntar iris "N" 
~ •· al one _ on th1t _ l in

0
e. . 

~e HCOMM record buffet"' m~Y contain u,-. t~ Z55 c.ha.racters. If the. re-cord read 
~o m disk _fi 11 s the buffe..r be.fore a. c..rr-i.a.••-r•turn/1 inft-feed is ancounter-ed the. 
i cord is sen~ to the other d•vica without an cnd-of-r~cord se~u~nce. Like~ise, 
'F the buffer fi11 s with cha.r~ct4;r•s from the other devica b~fore a.r: Ernd-o-f-
9cord se~uence is d~tected the r•cord is written to the 9520 file ~ithout a 
~rri~,e-return/lin~-f••d. This will hLPll'en~ Pa.rticularlY, when the *nd-of­
~•:ord s~~uenc• is empty unless the entire file is 1ess t ha.n 255 character-s. 

: tt-,e 1Lst r-•cord received. bv HCOMM is not a-roi--erh· t~rmin .. ted with -.n end..-cf­
+c.or-d s~~ uence it" is d·fsc.a.rd•d. Th.is is done so tha.t, Yllien the 9520 is ~on- . · 
. cted a.~ • · te r mina.l, tha ,.ro~Pt tha.t is norm&llv sent to a t•rmina.1 after a. 
·&n~fer, bv the other device, 1$ not ~..-rtt•n to the 9~20 fil•. This a.l~o ~•ans 
1a.t whtn the -.nd-of-r-ecor-d se-.ue~c• isem,.tv a. last ll'a.rti&l r-ecord containin, 
lid d~t& m&v be disc&rd~d~ In this c&se, loss of d&tL ma.v be avoided bv 

w in• the other dtvic.e send 254 ~~d c:har-a.ct•r-s to insur-e th&t ~11 · valid d&ta is 
· it n to the f i l •. A text •di tor on the 9520 ma Y ther1 b• us•d to r\lmo•_,e &.nY 
\d ~~a~~cters th&t maY be in th• file. 

( 



"<)ST COMMUNICATIONS UTILITY 

~ ~ end-oF-~ec:.ord seaiuenc~ is thQ se~ucnce of cha.r~ctors tha.t t~rmina.t•s th~ 
~nsfarrad records of ASC!! cha.ra.c:.ta:rs. When stor-ed on the disk oF the 9520 .. 

-; is scque-nce is CR-LF <OD-OA hex). If the other device IJSQS sorn~ other 
'"'ai 1J2nca for this- PurPosa, it must b.e. ma.de knoum to the File Transfer Uti1it-r 
-:, that th.a sca~ iJc.nce ca.n b• co.rrec t1 Y tra.ns1 a.ted. 

I 

:~r new and-of-record se~uenc~ 
•: hex b-,,tes- ~r N.. if- none.>: <:c:r> 

.... -n,a1 • •1 !.:itc1 l ~c Se.ries II, Mod&l 2307 rupnins IS!S-!I, V3.4 

. :".", Ftr~vious us• 0-f the l inc Print•r it 111.s knoum that the Intel lee. sent ~ 
-ia.94=-return/l ine-fa11d sa~uan,:a a.t tht end of e .. ch line. Sine.a this is the 
-:.. iJ.1 t initia.1 i:a.tion end~f-rec::ord s.e~uence, no new seaiuence was a.nt~rtd. -

!~ new end-of-racord se~uence 
{hex bvtas or N if none): <er) 

-,, 191 • n 8002 MicroP'r-ocessor- La.b runnin, TEKDOS, '-13.17 a.nd CP/M, V2.2 

~e&din, tha &ss~ci&t•d ma.nua.1. it !AS ,~a.rn•d tha.t the 8002 •xP'cct~d & 
· ia.,•-raturn &t the •nd of •,c;h racor-d 1&1h•n tr&nsfu"rin, a. TEKHE.X format 

Tha.t cha.ra.cter- ~s antered a.s th~ n•w end-of-record seaiue nce. 

· new end-of-record se~uence 
ex bvtes or N if none): 00 <er> 

I 

) 
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· • -r· , wh~r, SE- l er:tir:9 oPtior,s for thfr text fi14' t r- a.nsfer fr:,m the: 8002, it w&.s 
j ~tarmin~d bY ex Perimcnt.tion tha.t the ~nd-of-recor-d s~quQnce nQ~dod to ba set 
~ ei ca.rria.s":-return/1 in-e-faed. Th~ ex~eri.mant w&.s ca..rr-ied out bY Pla..cin, HCOMM 
~n termin&.1 mode ud then tra.nsferrin, the ta.xt fil~ from the 8002. This ca.used 
: he taxt fil• to ~i-•..r- on the. 9~20's i:or,~ole.. From this it could be. seen. tha.t 
)oth a c:.a.rria.,e-re--turn and a. line-feed ~er-e. bein, sent b-r the eoo2 a.fter ea.ch 
i ne. Such a. visua.1 insJ11ection co~L~ not rut~ out th~ Possibility of other, 

:nsee n contro T ch..ra.ct~rs, bu,t s simP t e ca.rr i a..9'1-ret ur- n/ 1 in,a-fe1i.d sequence 1.1.1a.s 
·r ied first a.nd it ~orked. 

:~ t~r new ~nd-of-record se~u~nce 
_ -e:x bYtas or~ if non~>: 0 A <c~> 

t wa.s kno1Dn from J11revi0-u.s use tha.t the- uti i it"'r th.t a.ccwiP'tad cha.ra.c.ters fr-om ;L 

N!X s y stem ter-111 i.na.l ..nd stored. the.m in ., text fi 1 a e x P-acted a carr-ia..st<!-r-a.tur-n - · 
f ter- l!a.~li line.. For the text f.i1e tr-a.nsfu- f1"om th~ 9520 to the UN!X sYstani, 
h e re for~. tha.t c haracter uia.s. sa i •cted a.s tha and-of-re co r-d seq1Jcnce. · 

:-i ::::-o f-r-ec.or-d Sc"'HJence.: OD OA 

,"l ter neui end-of-r~cor-ct. se."'uenc_. 
,: l'"r~x bYtt.s. or N if none:>: Il <c:r> 

t l.olc.S a:.1so k n oli&!l fr- oaa. ,arev i o-us. us.. tha.t the: utility for writin• text i=iie.s. to a 
'Jl ' YS t em t ar-min&.1 s•nt· a. ca~r ia.9•-f"'•tur-n/1 ir.e-feed a.ft~r- -a.a.ch i ine. Later-, 
Jr ~he t~xt" fil• transfer Fr om th• UNIX s v stem to th~ 9520, therefore, those 
~o ch a r acte rs were selected ..s tha •nd- of-record sequence. 

-, d-of- re c:. or-d s e ~ u.e n.ce: OD 

·1 ter ne-w U "l d-of-r-ecor-d s ~~u• nct-
< hex bYtes or N if none): D A<c:r-> 

; r m ~1v. the end of th• tr-a.nsfer is si,n&lled bY &n end-of-fila se~uance. The 
;er. text files i;tor-ed on the 9520.,~ diske.ttes use SUB ClA hex> f-or- this 
,r ,., --.e \llhU'\ the l a.st block of & file is & f'&r-ti&l block. Th,: .-ur-.-ose of 
. s ,l J.Y F, thi i e fore, is. to ,ar-ovidc the tr-ans l a.t ion be tw;;,en tha- ch.-.r-&..:ta:-- used 
i tha 9~20's fila system &nd whatever- ,e~~ence is b•in• ,~nara.ted or- exf'•cted 
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e other d~vice. In some. ca.se.s it m-.Y be best, or c·✓ en nacassa.r-r, to ha.ve 
_ ..• ~t--.- and-of-fi.1 e s11<111uencc. 

" end-of-file s,a<111uence ta.Y cont .. in UP to 1~ ch-.r.cters. 
. ii ma.nn11r- .. s tne end-of-r~col"d sa~uenc.• .. 

i d-of-file 3e411uance 0Ption 

It is ~ntered in the. 

-,~ end-of-file sec;uence is the sc41!uence of· c.ha..ra.cters th .. t si9ria.1s noc-ma.l 9 
0 -mir1~tions of tha tr-.nsfe:rrtd fil~u •. Whan stored on the disk of the 9~.. · 
-, : s sec:i uenc~ is the cha.r-.. ct-er CTL-Z.. ( lA h.ex). If the other davices usias s-o.m~. 

~'. er se-.,~e:nc.e f-or- this Puc-Posa .. it' mus.t bt iu.de known to tha Fila Tr-a.t1.s.f<!r . . 
.;. 1 i t--r so tha. t the se-.uence c&n b• cor-rect1 Y tr-ans 1 a ted. 

.tar new end-of-file se--q-uance 
< h~>~ bYte:s 0-r- N i~ nona): <c:r> 

- 1 ■ a ■ 1-e tr 
~,-1• *1 Intell~c Series !I, Mode.T 230, r-unnins ISIS-Il, V3.4 

· : m ~r~vious use of the Tine Printer it was known that the Intellec ~ent no 
-~a.ctc:rs to si9na.1 the end of a. f'il-a that h~•l been co.-iad to its TTY i-or-t. rt 
: also kno~n that the default initialization cnd-of-fil~ seq~ance <lA hax> was 
ikelY to occur- in the file to b~ tr-a.n~farr-ad. If' tha def~~lt end-of7fil~ 
ance ha.d occur-red in the file it could have ca.used HCOMM to close the file 
·;at1JrelY~ tt-,1rrebY lo~in, data. I.n order to Pr-ev~nt this an emJ1ttY en·d-of-fili: 
.cnce was ~el~cted. 

-:if-fil• sa~uance: 1A • 

- new end-of-file se~u•ncc 
~x bytes or N if nor,e): N <cr> 

) 



( 

:y r-e.din, the usoci&.ted ma.nua.l, it 111as learn.ta th.:t 
f -fila se~uenc* ~fte~ ~ TEKHE.X for-mat file transfer. 
r-etin• the da.ta, it re~o,~ized th• ~nd block dafined 
.n ec,..tY end-of-fil• s-a~u•ni:.e- ""~ s..-1 ec:t•d. · 

nt~r- ne~ ~nd-of-file se~ueoce 
(hex bvte.s Or' N if none): N <c:r> 

HOST COl'tMUNICATIONS UTILITY 

the 8002 ~xPectcd no end­
Sir,ce the 8002 wa..: int~r­

in the format. Thar~fore, 

~t;:r-, fol" tt,4: taxt file tra..nsf~r from th~ 8002. tei th~ 9~20, the ~nd-of~i='ila 
'=' ~1•Cil was se 1 ected to be SUB < lA he~d. This was done b2cause the CP/M 
t i tY u~ed on th~ 8002 had th~ caPabilitv cf s~ndins this ~haract&r, aftar th~ 
~xt file, as a signal that th~ tr-ansfa~ was comP1at~. 

nd-of-fi1e s~~uence: NONE 

r:ter new end-or-i=i 1 a sa~ue.nce 
< hex bYt12s or N ir none> t . 1A <er> 

,:-- the text file tr-ans.Fer rr-om the- 9520 to~. UNIX SYStcm, tha UNIX SYStam 
-t i 1 itv that wa.s used e.xP"•cted t-o receive. a.n EQT (04 h•x> to si,na.1 -the anci o~. 
, 1111ut from a.. terminal.. There-for-~h tha.t· ch&ra.cte.~ 11.1c.S selected a.s tn.- end.-t.)f-
~ i & s e~tJ~ncit.. 

~tar- new ~d-of-fi le se«.u•nca-
< !-1 -ex b Y t es or N if n o n e- > : 4- <c r > 

, r the text file tr-a.nsfer fr-om the UNIX s Ystem to the 9520, the UNIX S't'stem 
: i1itY that W&S use-d w&.s inca.P&.ble of !.endin, &. sequence to si,na.1 the end of 
)1i transfer.. Tharai=cr-e, 1uhe.n. the . oflttions were. be in, sel ec:ted for- this tr--..ns­
,r-. &.n •m;.;tY e.nd:_of--filc ••~ue.nc'1 wu sel•c:.t•d. 

,tar naw end-of-filt se~u•nce 
C~ bvte• or N if none): N <er> 

◄- -· ••• 

X-17 
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abort s•quenca ~aY be received from the othar device, or $•nt to it i~ th• 
.:rator for-ces -&.n 1.bort from th• 9520,..s conso1t. <s•e dis,.1~Ys L a.nd 1"1>. Wh•n 
-.bort occurs HCOMM imm.edia.t•lv h~1ts the tr-c.ns-Fer -.rid di.sc1.rds · &.n.Y c:h...r-.~ters 

·bsa~uentl v r-acaived from the- oth•r- devic•.. !f the trans far i.s fr-om the· other­
·victh the ,-ortion o.f the tr-a.ns-f•~ l"•ceived ,-rior to the a.bort is 111rit-ton · tll 
e file .. 

- ,a -.bort' sequence ma.'r con ta.in u·,. to 16 c.ha.rac:ters. It iz entered in tn. s.me­
... r,er as the end-o,F-r~cord saquenc:•. 

;~ .. ·-
.... . : .- - . 

t abort sequ•nce is tha se~ue-nce- of c.har-acters that si9n-.1 s a.bnor111a.T 
:--minations of the tra.nsferr-ed fiTes. It h,aJts tha file tra.n.sftr and t:a.1.1ses­
Y simsc:qucntl -r tr-a.nsf3'rred cha.r--.cter-s to b• disc:a.rded. The se4:!uence usc-d ~Y­

~: 1 -ther device, i.f a,ny, must be. ma.d~ known to the File Tra.nsfer- Utili.tY !aO 

·¼_ it can be tra.n-sfe-rred a.nd de.t~cted c:orr~cth ... 

1B 

-~r naw abort sequence 
·: he)~ b Ytas r.,r N if r,ona > :- <er-> 

~11~1• •1 Intallcc Ser-ies II., Mod•1 230, runnin• ISIS-II, V3.4 

, ou•h not v•r-if ie-d" it 111.is · su~raised th-..t the2 Int• l1 oc 111ou 1 d not res.1'ond to &.r1 

:-- t se4'1.Hnca received bY its TTV ,-ort. nor 111oul d it send such ~ s•4'uanca to 
1&1 -. ,-r0b10m in 5•ndin, the fil•~ Th•refore, a.n em~tv abort se-.uance "11.5 
cted. 

r n•w a.bort se~u~nc~ 
. ~~~ bYtt! ::r N if nene): N <c:r:) 

) 

---------
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:Xa.m,-,1• •2 8002 MicroPr-ocessor L .. b runnin• TEKDOS, V3.1, -.nd CP/M, V:2.2 

,..., r• .. din• tha a.ssocia:t-ed ma.nue..1, it 1&1&.S learned th ... t the. 8002 "6ou1 d send: no 
.bort se~t.J•r,ca when it ui.&.s r•ceivin• &. TEKHEX form&.t f-i1e; ho,uever-, it 1&1ould 
esi-ond to&. r•cord th~t be,e..n 111ith two s1a.shes by ca.usin, succ:•edin, c.har-.c.te.rs 
n tha r-ec.ol"d to ba dis,-,Ta.Ytd on the 9002.,s c:orrsol~. Th•r-efora, the. a.bor-t­
•~'J~nce. h .. d to be,in with &. c:..rrie..,•-r•tul"n so that succeed in, c:ha,-.a...ctal"s wou1 d 
~ inte.r,.reted bY the 9002. ~ t'he be.-innin• of L record. Then L number of null. 
hare..ct~rs h-.d to b• sent, since it was known from ,.revious ex,-erie--ncc th-.t tha 
0 02. 1.1&..s sl ou, to r-e.s,-ond to. a c-.rri&.•ft-return. Naxt t-he tuio slash c.har-.cters 
"//") had to be sent- to. si,nal a.n a..bor-t .. Fin .. 11Y, .. P>ound symbol C"l:a>- was 
ant so th&.t tha fa.c.t that the transfer had b•11tn a.borted would be: visible· on the 
0 0 2., S CC n S 0 1 <I • 

• • I , ,.• ·, 

n tcr new- e.bort se~ue.nc=e 
< nex bYtas er N if- none>: 0 0 Q O o· 0 O O O O O O O 2F Z: 23 <c:r> 

i kewi~e. l.llhen s:and:.n, a. ta.xt fi 1 ~ to the 9S20, thia 8002 111oul d no~ send an. abor-t 
equance b1Jt uiouT d re.sisond t~ a.n ETX (03 hex}. There,for-"h l&lhen the oPtion~ fo~ 
he ~-ext t-:. 1e trii.nsfer usar~ bei ng selected, tha.t cha.r-a.cter ;pa,~ selC'c.ted a.s the. 

cert se~uence: 00 00 00 00 00 00 00 00 00 09 00 00 00 2F 2F 23 

, tar n<1w a.bol"t se.~u.enc• 
(hex bYtas or Ni~ none>: 3 <c~> 

: was l eal"ned bY 1>xPer imcnta.tion t h&t the UNIX system uio,J.1 d r-esPond to a.n ETX 
)3 hex) a..t a.nv time bY a.bortin, the currently e):ecuti n9 Pr-09ra.m, but would ·.and 
:i -.bort scGJ"uence. Th*refor.-, a.n ETX was sa.Tected a.s the a.bort s*~u~nce . for the 
tx t file transfers in both dir-•ctions. 

tar n•w abcrt se~u•nc• 
<hax bvt•s of N if none): 3 <c~> 

,rn • • •• - & ■ U I - HI ■■ ■ ■ • I M w 

C 

X-l ';1 



. , COMMUNICATIONS UTILITY 
) 

; 1 .'Y H - ACK/NAK Oflti0ns 

? ACK/NAK soft~a.!'e. ,-rotocol r-e~uir'3!. the racaiver to ru,,.ond. 111hen a. rai:ord is 
-; t to it, IAlith a.ithar a ~ositive CACK} or- ne,a.tive (NAK> -.cknou:1ed9ement. The 
.,.. i.Jcnces u~ed f-or -.ckno~1 ed,em,n ts a.re ofler.,tor se-1 ec:t~ b 1 c ~ ! f th i.s ,-rot-oco 1 

, tior: is sa1 act~d HCOMM. •x,.•cts the a.P-.. r o,.ri~t•· s.a~uenc~s when sand in, -.nd 
u:;tr'-.tes them 111hen ~•cai.vin,.. ~-Jh•n sendiMJ, HCOMM sends &.. record a.t1d then 
a.its until r-•c~ivin• -..n ,a.ckno1.1tl~d,em~nt. If it is ,rositive. th4rr HCOMM s.f:nds 
·,e n11xt record. I-f is it- n•, .. tive then HCCMM s~n·.ds . the ~-.me r·ecord a.sain .. 
,.n rec-1ti'Jin, .. HCCMM sends a.n. -.c1<no11altd,ament 11ah•n it' re.cei.v•s- a record. Ir 
er-• ~~re. no ~r-rors i:n the: record · {fll..rih7 ov•rr""un7 ate.> tha.n a prositive 

:know1ed,a-ment is sent-.. !f ..,ny •r-rcrs Iller-a. d•te-cted then ., nesa.tiva -3.d::noutl­
:h,~ment is sent--. 

r-ccor-d is norma.1 l·r termina.ted bY a.n end-of-r~col'd se-quance. Ho~e·,er, for t._» 
.H'P'OS~s of the ACl</NAK Protocol _.,. -. ful T re-cord bu-ffer (255 cha.ra.r:ters) ia. -i..l9 
)nsider-ed a r\l'cord. Th.et"efor-a, ACK/NAK should on1-r be us<2d with a. non-emPtY 
~d-o~-r~cord s@qu4nce, a.nd non~ oF the tr-a.nsferrad r-~cords should conta.in · mor-~ 
~a.n 2~4 cha.ra.cters, ~xcludins the end-of-recor-d s•~ucnce. 

-:c file tra.nsf3.r-: Protocol ma,y Prescrib•- • r-es~onse from- tha r-ecai·-1er a.fta~ 
. :h I' ec.ord is tr-a.nsferr ad. Tha.t resJ111>ons.- is e i thar- a..n a.ckn owl ed9ement (AO<} 

,3 ~ciuest for re trans far- CNAK>. Ther• a.r• no- timeouts in th~ Protocol.- so: 
i~ ~lso Possi~la for th~ reciivar-: to control tr1nsfer SJll'>eed bY w.ithholdina 

, a resPons.a unti 1 rca.d-r r~r the. next record.. 

· S?it -~ the us-e a.f- ASCI.r sta.nda.r-d n~es, ACK ..nd NAK -1.r-e a.r:tua.11Y oP'• r a..tor­
~cta.bl~ S\!41uence o-F ch.a.ra.i:.ters. Tbe us* af- ACK/NAK docs not conflict with 

-.~r- fl' r otoco1 ¢,.tions. unl ass tha setec.t•d ACK/~K ch~.tctars &.re the sa.me ~s­
· -= other- sisni~ica.nt fl'T"otocol cn~a.cter-s {XON, XOFF, and-of- r- acor-d sequ~ncc, 
-~f-~Lla sequ•ncc, o~ a..bor-t sa~~anc:a>. 

/ NAK oflti ,)n: O!SABLED 
s~~ IJenca: 06 
s~qIJ-ence: l5 

::ile or· disabTa ACK/NAK o,ation <E. or- D>: <er> 
2r- ne~ ACK se~uence 
·: hex bYte-s): <c:r> · 

~~r- ne~ NAK sa~uance 
. h•x bYt•s>: <er> 

~ ;he Int~11ec: ~.s c:&~~b1e of resPondin, to & control lin~ fllr-otocol, no 
~.-.r·e ,.rotoc:ol w&s n•eded. H41tr:C~h th• AC~: /NAK Jll'>r-otor:ol wa.s laft ir1 its ) 
!l t (dis.bled) initi.1i:.tion st&ta. 
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~CK •.• AK o ,.ti on: DI SABLED 
~C~ s~~u~nca: 06 
·!AK se~:.;~nce: 1.5 

::na.b1e or- disa.bl~ ACK/NAK oPtion CE or 0): <c.r> 
:nt~r na~ AC~ se~ue.nce 

(h3x bYtes)r <er> 
:nter n~~ NA!< se~u~nce. 

< hex bYtes >: <er-> 

:Xa.m,-.1 e n 800:::?. Mic:ro,.r-ocrrssor La.b runnin, TS<DOS, V3. l, ;ind C?/H, V2 .. 2. 

i-r a,a.din, the a..sso-cia:.t<!d ma.nuaJ,. it was le ... rned tha.t the 8002 re4'uired an 
,Ci<ffl'Ai< i-rotocol for- t-he TEKHEX format f'i1a tra.nsfer. Th~ i-ositiva acknow.Ti:d9~ 
equcnce w-.s 1 ca.rnc-c! . to be the. c.ha.racte.r "0" fo T lol.ll.ed by a. ca.rri-.9'e-return. · The 
~•a.tive ,3...;knol.ll ed.se se~uence t11a.s 1 ea.r-n~d to be i.:ha chl.r"a.cter- "7" fol 1 o~ed bY ~ 

.arria.s~-return .. Th1H•11f'ore., the ACK/NAK oPtion 11:a..s an..b1ed a.nd the s.e~•Jencas. 
:ere se1ectac -.i-?roPr-ia.t'tiY .. 

CK/NAK 0111tion:. DISABLED 
CK se~uenca:. 06 
AK •~uence: 15 

na.ble or disable ACK/NAK oPtion (E or 0): E <er> 
~t2r ne~ ACK se~uenca 

< he>t bY't~s >: 30 0. <c~> 
nter ne~ NAK se~u~nce 

Chex bYt&Sa): 37 Il <er> 

-:ir4tne t~xt ~i le tr~·sf~r fr-om. t.ht :3002. to the 9~20 no s.oft~rfi Protocol Uic.S 

eq1J:.rcd; theraf-ore, the ACK/NAK oPtion was di~.;.blcd. The se~uanc-es ~11re l~ft 
nai ter;td sinct t.heY ha.ve nc. eff•r::.t when the Protocol :.s not u.s~d. 

:r~/NAI< 0 .. ti On: ENABLED 
:K se~u~ncQ: 30 OD 
AK sa~uence: 37 00 

n-.ble or disable ACK/NAK o,.tion (E. or D>t D <a-> 
"'lter na:111 AC!< satirua.nr::.a. 

(hox bYtcs>: <er> 
~ter new NAK s•~u•nce 

(hex ~Yt~s): <er> 

"~>. • ~ - UNIX Time--Sha.r in• s ·,-stem 

;e ( t1Cr~/NAK ,.roto~ol w-.s 1oft in it• dc,fauit 
,~ t•xt fil• tranif*rs in both dir•ctions. 

st. te f.or 

X- ,-•• 1 ..... 



3T COMP1UNICATIONS UTILtTY 

-~~ s~~uc:nca: 
~:< sequeni:e: 

DISABLED 
0~ 
l.5 

__ ....J,...J:...._.._ 

-,a.bl e or disa.bll? ACK/.NAK option <E or- D>: <C!"> 
.n ter new ACK se~uenca 

( h1:<x bvt~s )-: <cl'> 
~tar n~w NAK sequ~nce 

(hex bvte~): <er> 

is~1&Y t - XON/XOFF o~tion 

n~ XON/XCFF sofh.1a.r1? Protocol ~11 ~s th* re ,:ei'✓e~ t-o su~Pl?nd ..rid resum& th'1t-; . 
:-·a.nsfer. When HCOMM"s r-.ceive buffer becom-e.s.- nea.r-1Y full, it sends. a.n :<OFF" ; -
'-a.ra.cter C l3 hex) to the e:ther dcvi~ ~s a. sisna.l tha.:t the other .da v ice: should 
- ,,,. St!nding-. Whi.Tc tne tra.nsfer- is thus sus~e n ded HCOMM continut!s Proce-ss:.in, 
·,e- ch.a.r-a.c:.t:ers it ha.s a1re,d'Y r~c~ived. Then, 1Mhen th1t receive b i.iff~r- !:~come s 
·ar-1Y em.-tYY it sends a.n XON ch .. r acter C1l h•~d to infor:n th• other de.v ie-a that 
: ma. Y res wne sen di n9. 1-!COMM a.l s o res Ponds to incom i n9 XOFF and- XON c..haracter-;o" 
~-ar, t~is i:trotoco.T oP"tion is se l ected. ~-Jh•n it recaiv es an :<.OFF it se n ds -1.t 
,;,s twc mor~ c..ha.r..ict~rs befor:'.! st0Pi:rin9., a.nd.. sends no core unti 1 .1.fter it 
=·=~ive= a.n XON. 

':(OFF 0Ption 
I 

f.:.1 ~ tra.nsf~r- Protocol ~ .. -.- a.11 ow the rec~iv~r "to t~mPorari 1--r s1JsF'end 
-,sf'!r- oY se ndins a.n XOFF !13 he:id t~ t-ha tr-,in~mittar. To r-eS !.!!Tle th;!: 
1sf~r th~ receiver sends XON (11 h•x>. 

tr·ansmi tter is Pr-~~tJmed to be &b t e. to res ,.o nd 111u i ck i -r < i..e .. with i .n two 
~a.cter times> after receivins ~n XOFF. Simila.rlv, th~ receiver is Presumed 
·e ~bla to accePt u~ to two ~dditiona.l ~ha.ra.~ters a.fter s•ndin, XOFF. 

FF option: DISABLED 

~ or disabl e oPtion <E or O>: <c:r> J 
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ince tha IntQ1 lec 1&1....S ca..,i~lc of res;.-ondi .n• to a.. control l in~ ,-rotoc.olr no 
oftw&r• .-rotoc.o1 1aias.. . rietde d. .. Hthca, tht XCNIAOFF i-r-otocoT ~~ left in its 
ef.ul t <dis.a.bled) initi&i- i:atilln st~:fa ... 

:JN/XOFF o.-tion: DISABLED 

<aw• n t30()2 M-icro,.roc~s sor Lab f'unn in9 TEKDOS, V3 .. l, and CP/i1, V2. 2 

·r re.a.dins the -3.ssoc. i a.ted: ma..nu.,1 , it uia.s l~-3.r-nc ,j th.a.t t h ;:: 8C'02 did r:ct :nar1a~-.? ar. 
JN/XOFF .-r-o toco T throush its ~mo ,e !/0 i-ort. Th ar-ef ore, t l":,a XCN/ XOFF :;pt i ,:, r. 
is 1 oft in it-s daf".a.u1 t (disa...b l 111:H- initi-.1 i-:a.tion st-3.ta for thia tr..n~f::rs in 
)th directions .. 

)N/XOFF o.-ti.onc; DISABLED. 

·· rea.dinr the. associa..ted m-a..nua..l s, it 111~ l ea.rned tha..t the UN!X s-rstcm -used: a..'\ 
)N/XOFF p,rotoc-o1 for c.ommunica.t-in, tAith its termina..1 s. Si·nc:-=: thtt 9520 ULa..S.. 

)nnacted as ·a tarmina.1:> th~ XON/XOFF flll""otocor wa.s en-a.b1ed for th~ t-3xt file -~re~rs in 00,tr-.. dire.cti~ns. . 

)N/XOFF oP+.ion~ DrSABLED 

:ab 1 ~ o-r d isa.b1 e oll'tion < E or O >: E <:er-> 

ff ••• ■ # I r • -a :a 

ie termin&1 mode 0Ption1- ·are se 1•cted to control HCOMM ·' s -.c:tion$ when the 9520 
. connac.te.d to the. other d•vic• as a terminal. Thws-e o.-tions. are ontv in 
:fo<:t 111han HCOMM is in the t1irmin4,1 mode. Thay hava no effect d1Jrin, tra.n:--Far 
,a• 

:anjh• a.uto,natic te r- mina.1 mod<! cP'tion is .ena.b11id HCOMM imr.-i<ldi&ta1Y ~nte1·s 
r11, &1 mode. aftar & tr·&nsfar fi lQ n&ma is enter·•~ <sett ijisi-la-.- Lor 1'1). Than 

;an tcrmin&l modo is exitQd HCOMM is -re&dY to be,in thQ tr~n:S~a r· i:.rn~di~ta1 Y. 
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-•-=--=.......__==-=•t-::::::aa:s•::■•t==•:::211:s:• =-•==::a:■ a■ ..a::::r.=c:s::s::11===•s:::wa:z.,.a:::1■ni■i::::■t::1:z=c1=:::s•:::11t::11■1ZO■■:a'll:a■=:c::::as::a:s:z=■:·~...,.,,.,.::,r;;:r:-::·=:::at 1 .a , :z:::s::w:e-

~~1• •1 Inte11ec Scri~s II, Modal 230, runnins !SIS-I!, V3.4 

;:a th• 9~20 1Ua.s not r:onnected to. the !nta11 ec a.s & "tarmi.na..T none. or the- -
-ni n-.1 in.ode op1tions lll•r-e -.i tared from thai r def,L!..11 t in it ia1 iz.-it ion states. ·· 

~om~ti~ termina.l moda op1tion: DISABLED 
r-mina.1 mode o.p1~ra.tion: FULL-DUPLEX 

~-eceive/&chc fitter" 1 is.t: NONE 
~r--mina.l mode ~}<it c.h~~ter: lC · 
ransmi tted exit s~qu~o.c~: NONE 

, able or dis,b1a autom~tic terminal mode o~tion 
·: c ~r new te rmin.a.1 m¢da oPer-~t ion CF or H): <er> 
-:tar new "receiv~/ech-cr filter--•r 1 is.t 

<hex bYt~s or- N if none): <er> 
-t.::r new a~<it c:har-acter Ch.ax ~Yte.}:_ <c:r> 
·_ ~er neui tra.nsmi ttet.i e-xi t sequ.enc.a 

(hex bYtes or N ~f nona>: <er.> 

f -·- Cl" D): 

:.:: th~ ?~2•.) ui.a.s not conne-ctQ.d a.s a. tar ·lllina.1 and tar-mina.1 m,.;id;: ;.;;:i,~ ~r;1 ·.- '..;!:>~sj 

~xPeriment~tion, n~n• of th~ termin~l mode oPtion= ~ere altarai fr~~ th~ir 
-=~u1 t initi&1i.:at'ion s -ta.t~s for the tr.insfa..rs in -aithcr dir·action. 

~oma.tfc terminal ~ode o~tton: DISABLED 
:nin~1 mcda- oP-era.tion:. FTJLL..-OUPLEX A 

.: ,:.~iva/edio filter-" 1 istt NONE • 
~!'Tlina.l mode iaxit <:ha.r-a.c.ter: 1C 
~~smittad exit scqu~nca~ NONE 

~~le or dis~ble a.utoma.tic tarminal mod~ oPtion CE er O>: <er> 
:~r n~t.J termin-1.i mode oPer-a.tion !F or H): <er> 
--: ~r- new "rec:eivw/echc f-i1ter:• 1ist 

·: hex l>Yt(?s or N i r non•>: <er> 
: er ne1.1 exit c:ha.r-a.ctar- ( hex bYt*) : . <a-> 
: a r- new tra.nsm i tted -.,d t s e~ u.an c:e 

( hQx bYtcs or N. if none)1 <er> 

' -: taxt f i 1 e transf-ar- from the 9520 to the UNIX svstam, HCOMM would not 
j _Q res~cnd ~ui=klv so tha a.utomatic t•rmin&l o~tion ~~s laft in its dtfault 
:aolcd) initi&li:ation st.t •• The UNIX SYStem OPer&ted ~ith fu11-duP1~x ) 

: r.&1s s:,:, th• cPlter-aticr: ')Pt.ion i..:.s oi.1so iaft 1&1ith its def.ult ir:itia.li:atior<. 
.. s s1Jrmiswd, iLnd tuot-e~u~ntlY v~r-ifi~d, th&t thQ UNIX svstcm \.lou1d s:::rd rio 
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1i~ ,-tion is usaful whan HCOMM must be ,.rcflla.red to rasFtond v~rY ~ui::.kl-.- a.ft~r 
~a.vin• terrnina.i m~de (a.,. -.s in E:,~a.m,.le *3, tr-.nsferrin, -i. te~~t file to -:h~ 
5ZO>. Tri~ tlirmi:-ia.l mode ofll-ara.tion o,-tion detcrminlis 1.Uhether or not HCOMM 
:hces inP~t cha.ra.ctars locally while in terminal mode. It will ache loc~tlv 
1.1n HALF-DUPLEX. is sel~c:ted. vJhen FULL-DUPLEX is sel ~ctQd, HCOMM· ..ss 1.LJ1hiS tha.t 
·1• other device. 11i-i!T •cho -Lt! cha.r-a.cters s.•nt to. it. The nr•c~ive/tcho filter-" 
;. a 1 ist' of ~,. to 32.. cha.ra.cters that will not be sent to the 9520"s c.ons-oTc. 
Jr.in~ te!:"minal modt"=. This is im,-or-ta.nt be.ca.use ma.nY cha.ra.cters, nota.blY c:on-
•ol c.ha.ra.c.tel""s (01-lF h<?X), ca.n a.dvers~l-r alter the sta..te of the 952.0"s con-
~ i e. lf ;.ny of the characters in thft 1 ist a.re rac.aived theY u,.i.1 l be fit ter-e.d 
Jt. The wfilter- 0 .a.TsG affects achocd ch~r~cters, both locally cchoQd ~nd th~se 
:r,oed bY th~ other ,:levice. Thus, it i.s .fl'ossible to send ~ontro1 c:ha.r-~c.tec-s t~ 
)~ cth:.ar d~vi,:~ d1.rrin9 termina.1 mode: IQitho-ut affc-ct-ins thQ 952.0"s i:-onsoli:l. The 
1a.ractar use.d to exit tar mi na.1 mode. is- o ID-era.tor se 1 e:c.ta..b 1 e •. rt shou T d: ba 
)Os~n SO' a.s not to conf-1 ict uiLth c..h.a.r-a..ctars th.~ must' b.a s~nt to the other :V-- d1.Lrin9 t~rmir,a. i mode:. When this cha.ra.cter is tYPed. HCOMM ratrJr-ns t:o- . t!'\e 
:,,fr: it :.ias in C2ithllr antrY or- tra.nsfar mode) 111hcn tarmina.1 modtc w.a.s en.tare-d: .. : 
;;;; -~:,dt ,:h-i.r•~•=t~r- is net sent to th• i:ither· device.. If- it is nece.ss-1.t"'Y to, se:n,± 
·,.a.r· "3. ::"t~r::- to the other d~'✓ i.Ce- wh~n tar-rnina1 moda is ll.Xitad, thcY should be: :: __ .: , 
•~ ,:.ifi~ii in th~ tra.nsmittad -axit se4'uanc:e, 111hich maY contain- u,. to !6: ~r--a,::...;,;. :: 
: rs. ~-Jh~n the- .se 1 ~cted exit c.h ... ra.cter is. t"'rF->~d. the. tra.nsm.i tt:!d ~xi t s~ciruenctt . 
• s~nt to the other devica Just ~ef-ora. t-'rmina..1 ruod<a is a..c.tu.,t.l TY exited~ 

•r-ruina.1 mode. ma.-r b12 ente~~d: a.utoma..tica..TTY, if the ofl'tl2..n_is. ;:na.bled>- a.Ft-a~ 
:e fi l~na..me is cntar-ei:i i.n r~si-onsa to- a tr-ans fer aruerYt bY ·rotsPondins to a.n-.-
1:lrY with a.. CTL-T; .or- bY strikin~ CTL-T iuhile in tra.nsfer mod~. Loss a.£· dat~ 
_. . ., r-~s?..tit if ti1e la.st method is usa.d.. uih.iTa ~-tr-..nsfer- is a.c:t!Jal TY occurrins. 

tho 1Ji.: int-er fltr•ta. tion... ..nd 
;e .rera.tion ma..Y be either­
, ~ vent ~er-ta.in recaived 
1aractc.rs, ir &.nY, mU!.t" be 

th.osa. re.cc.ived·. u-t ~ittan to the 9520-'s con~ole. 
fu1 l o~ h~lf du,-l<lX. Ats~, it ma..Y be a..Pi-ro~ria..te 
C ~nci echoed) i:ha..r~cters from be in• 1:1r i tte.n. Such 
s,ae.cificd in a. "r-ecaive/echo filter" list. 

:~n th~ sel<!ctti:i exit ch .. r~c:.t«1r is ~trrJck the se1-ected udt sa~usnc4, if any, 
tra.:ism:.tt"~d a.net norma.1 mod~ r-esumtt!:.. The iaxit i:ha.ra.ctar sho1J.l d be se1oct:Hi 

, a.s not to conf1 ict with -.r1Y c.har-a.cter needad to cor,trol the. otr1er- device. 

:tomatic t~rminaT mode o.-tion:... DLSABL£D 
:r-min&l m~d* o,-er--Ltiont FULL-DUPLEX 
:~c~ive/acho filter" listt NONE 
:r-mina.t modt exit char-&cta-r-t 1.C . 
a.nsmitt•d exit se~u~nce: NONE · 

·-.b1a or" disable &utoma.ti<: harmin&l mode o.-tion CE or 0}: <er> 
te~ netu termin&l moda o~er&tion CF or H): <er> 
ter ne~ nr~c~ive/echo filta~" list 

< ;c bYtos or N if nono >: · <er> 
ter- na1&1 •~d t ~h&ra.cte r- < he~ bvte >: <er> 
te )ne1&1 tra.nsmittad ~xit se~u•nce 

( '"x bYt3~ ~r N if nonQ >: <er> 
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¼Ct~ r s tha.t ~ould adverse l v .,ffect the 9S20 's con~ole ~hil: HCO~~ wa.s b~in~ 
.:-:1 in ter-mina.i modtt. Therefore, t.he "racaive/ecJ-:o filt-cr" 1 ist wa.s left 
0 t Y . An EQT (04 hax) 1;1a..s se1 .tctad. ~s the t~rmina.1 mode exit cha.ra.ct3r . sine~ 
i s wa.s mor-~ likQ tht UNIX s v st4m usae ~ th~n tht def~ult initia1i:a.tion exit 
a.ra.ct•r. Fir,,1 lvp, t-h<t- tr-..nsmittcd exit sa-1!uonc.~ :.,.,s left err11:1 tY since non~ Wei..$ 

~~ded for this tra.nsftr . 

-,1.:to:n~tir:: termina.T mode o~tion: DISABLED 
J rminal mod~ oPer stion : · FULL-DUPLEX 
R~ c eiv~/ccho filtera Tistt NONE 
~rmina.1 mode exit ~ha..ra.cter: lC 
~nsmitt~d exit s~que n c~= NONE 

1~b l c or di~ablc autom~tic ter~ina.1 mode oPtion <E or 0): <er) 
. t 2 r- new t er-en i na.1 mode: oP-e. r a. 't ion ( F or H} : . <er-> 

.n t;::r· new "r-eceiv e/~cho fi1 tar 1' list 
( h(:;~ bYtes or- N if nor1e):: <er-:> 

.:-: t<::r ne!.!l exit c.ha.r-act er- (ha~ b'l'-'te>:.. .f. <~:> 
.7 ti=r new t:---.n·smitted exit 5.?-iutnc.e 

( hllx bYt~s or Ni~ none-- ) : ~> 

:- wa.s known tha.t HCOMM t.l.louTd : hav~ t~ r~Pond ~uir::k1Y u:h~n the UN!X syste1CL 
: : '•ty wa.s invoked t"o tr-a.nsttr the text file to the ·?520. Thcrai=,)re-, the 

~ .~tic ter-m i n.a1 mode oPt-ion w~~ ,na.bTed. Th~ o.ther oPtions uier-a laft .a.s t h a:-.­
__ ,.:J ba~n P l"' ~viousl Y se 1 ~-c:ted, axc.~t for th.a.. tra.t1smi ttcd exit seq uencl!. I\ 
. , rioi.-:i<a:-r-eturn · uaa..s sc i ~c.t ed. for- this o~tion so tha.t ~hen th4ii UMlX SYS ~am u.til­

Y i nvoea.t-ion line ha.d been typoa.~ th€' oxit c:ha.ra.cter {EQT) cou1 d . l:.ie tYPed t ,, 
.1 se, naa.rh- simu T- ta.n4~ 1.Lsh-, the. a;::tcu.tion o-f- the. utU itv ..nd the ~xit from. 
r rnin<i.l morjc.. In this: manner-, HCOMM' t.ttou.1d. be- 4'uick1Y r~-.d -: to ra-c:e.:..v~ the 

.r- st c:ha.ra.c.t4rs sent from the UNIX SYstem. 

_-;: ,:,ma.tic termina..1 mod• o,-tion:. · O!SABLED 
- mim&.1 mode- o,._.ration: FiJLL-DI.JPLEX 

-:~ive/ec.hi;; f~l ter-" 1 ist: NONE. 
~ ina1 mode l!!dt ~h.r·actar: 04 

_n smittsd ~~it ~aquence: NONE 

-=-.i:Jl~ or- disable ... utoma.tic termin .. 1 modo o.-t:.or, <E er C!): E <er:> 
· -::er- n&w termina.1 moda oPera.tion (F" o,.. H>: ·<er:> 

~r new "r@ceiva/echo filter~ lis~ 
<n~x bvte!s or N if none): <er> 

; ar n-ew exit ~h&r-a.cte.r {hex b·Yta): <er-> 
-:er- nat11 tra.nsini tted exit se~ i.anc::e 

( hex bvtes or N if none): OD <er> 
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is -,y K - S..vin• Vtd Lo&din, 0Ptions Fil es 

h~n tha oPtions ha.v~ b~en correctly selcctad for a. cart~in tvPe of tra.nsf~r 
heY m~Y be s~v~d in&. file on the 9520's diikette~. Subs~~uentlv, wh•n usins 
COMM for .another tr..nsfer c~ th12 s~e t"-tPe < i..e .. to or irom • Par-ticul a.r 
evice), t .he fi1e m&.Y be lo-ided. th.us e&.sins oPtion se 1 action. The oPtion fil~ 
a.Y CQ l oa.d~d 111i th dis,-.1-..Y K or- by sPe~ifYin, it in the HCtJMM in·✓ oca..:-ion 1 ine. 

a.v~ or Loa.d Sclact~d Oflt-tions To or From a. File 

1 : of th·a o .-tion~ s.P.1 '!ctt:d f-o r: interface Pa.r-a.ma t;tr s, and-o f - re~or d saq-uence, 
nd-,,f-fi 1 ll se~cnce., abort se4fucnce, ACK/NAKT XOFF/XON, .nd t::r~::.na.1 mode ma.Y ::: -e-ed in -.. file. that ~an 1 a.tar be 1 o.a.d~d into th~ Fi 1 a Tra.:-is far· Ut i 1 it-Y .. 

n oPtions fi l ~ ca..n b• sa.ved, a..ftel" &.1 l- de~ire,t oPtions from other- disJal'a.Ys 
3.v-s b•cn •4t.lact-ad, · by resi- ,:indi.ns to tha querias b~1eit..i. It ca..r1 th2n be _fo-1.dad 
·" SPecifYin-, its name an th• subsc4f:Ue n t in•,1oca.tion 1 ine. as: 

FTU oll'tir,ns-f'iTe-na.me 

i.v~ or 10 .. d. ; ·el.act~,:i o.-tions t-o or fr-om~ fi-l~ 
<Sor Lor· bl--..nk lin~ to r<!.tl.Jr-n. t0- menu): -L.<cr-> 

it~r nQ.,-ne o~ oPtion-; fi 1 e to ba- LOADED (b 1 a.nk 1 L"le t.:i l T r-et :Jro to !"lantJ. -
~thout ll'erformin• ~~tion}: <c~> 

=t;!r tha ,;,Ptions w~ra· selected, a.s shown PrliviouslY in this ~)'~.amPl~, th~Y u,c.r~ 
.. ·.,ed in a.n o-Ptions file. 

Lv• or loa.d •alected oi-tions t0 or From~ file 
< S or L o.r- b-1 a.nk 1 iri• to re t~rn to rnanu >: S. <er> 

ltar n&.mi! of oPtions rile to be.. . SAVED Cbla.nk line 1&1ill ratur-n to menu 
. th out i-•rforinin, a.ction): FROf"tINT .. OPT <er> 

c&m t •2 8002 Mi croPr oces sor La.L r·unn in, :EKDOS, 1.'3. 1, a.nd C? /M, 1..'2. Z 

.rs··, the oi-tions were ~•lectad for thQ TE..:.~HEX format fi1e tra.:ufar to th~· 
~~ ~ m•morv, ~s- shown ~raviouslv in this cx~lli~le. Thts~ o~tion$ ~er~ sa.vad i~ 
1 c~ticns fil: for subs~qucnt u,~. 
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a or !o.d s~l~:ted oPtions to or fro~• · file 
(Sor Lor bl~nk lin~ to return to manu): S <er> 

- ~r- :-,a.m@ of ofl'tions file. to ba SAVED (bt~nk 1 in.e 1£1il l rc:t!Jrl'I to m« n:.1 
. ~hout ~crf~r-mins .ction)~ HEXTOTE<.OPT <er> 

. .- ~t, d:.ff~roant o~tions \l.l~r-e. selected, u sh.own ,.rcvious1Y in this ey..am,-,.1a, far" 
:? te~~t f i. r-. tr¼ns fe r- from: th~ 8002 to tlia 9~20. The s-e: we r· i:i sa.ved in ~no cher-­

, ti ons file. 

~,.,a or- 1 oa.d :ie T ac:t•d oPt ions to or from a. f-i 1 e 
<Sor Lor blank lin~ to r~tur~ to menu): S <er> A _ 

·:t=r n~.1ns. of ofllttions fil~ to be SAVED (blank l ina :.ii 11 r-e.turr1 to menu • 
.tho1Jt ~crf~rmin, action): FROMTEK.OPr <c:r:> 

: enr tha first a,.tions file ~a.s, 1o.ded to ,.r~~ar• HCO~.M for th~ TE1<HEX fo~mat 
. : ~ trans fer • 

. · . ., e or 1 oa.d se 1 ec:.t~d oPtions to or- from a. f i la 
<Sor Lor b1-i.nk line to r-etut"'n- to menu): L.<cr> 

·c t na.me. . vf oPtions file to b~ LOADED (blank line a1ill ret1Jrr, to man~ 
:,out P~rformins a.~~ion)~ HEXTOTEI<.OPT <er> 

:;..."nPl • ~ UN!X Timo.-Sha.r-in9 SY stem 

-:i~tions for the t:•~'-t fi l c.. tr-a.nsf~r from tha ?~20 to th~ UN!X SYSt~ ~ere-
·, '=tad, a.s shown Previously in this exa.ai,.!e, then s,vtd in a.n o,.tions file.._ 

::ir iou select;cl.i o..-tions to or from.._ Fil'! 
3 or L or bl a.nk T inl:! to rett.:r·n to menu): S <er) 
:-- name of ~Ptions filo,'? to be SAVED (blank lin3 wi11 r-:t 1Jrr: to men ,~ 
:,1Jt .-crfor'min9 a.ction): TOUNIX.OPT <er-> 

- the .-rcviou~ oPtions ha.d baen sa.vcd, th~ oPtions for th~ text fi1e trans­
,; rom the UNIX 5-'<Stem to the 9520 1,uu·a se.1•cted, .. s shown .-reviou:ih"' in this 
•Tc, th~n s&ved in &noth•r of!P'tions file. 

,r lo&d selQct~d cPtions to or from & fi1~ 
or Lor bl.nk lin• to return to menu>: S Ccr> 
n...rna 'of o~tion£ fi 1 e to be SAVED (bl&nk 1 in<:: wi 11 r-et ·Jr-r, to mcnt..: 

.-crformin, ~ction): FROMUNIX.OPT <er> 
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COMM is in tr-i.flsfiH' 111.odc :.shen it is tr-a.nsf.trrinii fil\ls. l!ith~u· to or f"rom th1: 
ther- device-. As c-1.ch lo,·i~Q.l record is detected b'I" HCOMM C~ith-er ~nd-of-recor-d 
r full b1Jfftr· ) ~ ~eriod is u.irittcn t0 th<2. 9520-·s c 1,n~olQ. Aft.u· a. multitslc ~f 
4 fl'eriods ha.vi! ba•l"l usr-i~t<1n tha tota.l number is .a.l~o disP"l.a.Yad in dec.im.a.1. 

l so d1,H"inS1 a. tr·a.nsfar, •!"'ror- mess-1.ses ma.Y be dis1'1 a.-r~d. B-afore a.."'l-. .. ~rror 
t:Ss-..,c is ~r-itt'!n th-a d<ecima.1 nr..unbec of 1 o,ic..a.1 r-.cords is wr-it-ter:. Ther~for-e, 
he nun1ber of the r~cor·d in. which th.c error- occurred i~ onll srea.t~r tha.n t-h~ 
a,: ioa. i number Pree a ri.i n, the rnezsa.9c. The.r :a ~-t thre-e ty,- ,es ~f err or" s. Cha.r.~c­
er fiorr or:. ca.n o cc:ur o.n ca.ch cha.r• cter trc.n.s f:2rre d. These ..re, ~or ·exa.rnP 1.h 
:- rors in fl':ir-it~ d.e..-i:ac.tion~ f ·r~in11 srr"ors, ove.rr·un errors, a.cc interru~t- bu.ffer­
: ar-fl 0111. rn~ numb~r of th~ ch.a..ra.~t'ar, ~it-hin the r·ai.:ord, on which th;;., ~ror­
ci: ·ared is ~Tso rlisi-T-1.Yed ~ith the u·ror- rnassa.sf!. Another- tYfl',e., record error-s, 
cc.~ in conJunc.ticn 1.:ith a. comFh!ta 1o9ic.a..1 racord. For exa.m,=,1e, th~ r·ecel"'tion 
f ... n. --.oort se~u.enct, a. NA!< sa-iucnce., or the ne,:ess-LtY of s-endin, ~ NAK 
e~tJ~nce, a.re reco~ Qr~or-s.. Fin..1 lY, con so Tc c•,c-r- idc:., u:h i 1 c not s tr i::.ti v 
~rors, a.re di~~1~Yed in th• sa.ma rn...nn~r. a.s errors. 

console over"id1: is a. char·a.::.tu .. stru.ck a.t the '?S20"s ccnsola while HCOl""l't is in 
"'ansfer mode ... Al1 but thr•e cha.r..ct:ers a.r~ i,norad. A cor.tro1-: 111iTT ~raca . 
::OMM in tarmin,a;.1 mode. This- c.iU\ be a.· danserous Procedure. If the o.ther . d~vic...:: 
= i.:'l the Procass of tra.nsfert'ins nacessa.r-Y da.ta. to the 95::.0, th~,~ d.:.t~ uiitT b.e 
an :o the ~520 c:cnso1a. ra.ther th~--i 111rittan to thQ file. !n othllr words? dab 
i.:"1 "'~ l os"t- When termin~1 m.odt is exite.d HCOt"!i'1 l"'e:; ,.:mes the . t.'ransF-er. An .. 
;, ,:u~e >tr•Jck uihi·la in tr-a.nsfQ.~ mvdc aborts the transfar-. If ;;s. nar1-cmPtY ·a.b ,:irt 
~-=!uen~a ha.s been sei acted it is imm<td.ia.tel--r se.r:t tv tha other- de•✓ ice. No 
Jbs~qu~r,t datoi. -rre s~nt by HCOMM and -.11 sub-s~qu11ntl Y rec~i·,ed d~ta. a.r~ dis- · 
~rded. The. 9~20 f'.i1 e is c1 o•.;ad. If th.a transfer was from tha othe:"" de-'lice, 
ie da.ta. t-ra.r.sf1u"'r-11d ,.,...ior to· the a.bor-t- 111iTl c~ in th<: fiTc. A contro-1-Z.. .fr-om . 
~~ console for~•• HCQMM to ..ct -1.s if it ha.d d~tec:ted tha end of the -Fit~ • . !r 
1~ M'ar,sFer i.!. to th Cl oth12.r- d~vic.c. tne- ~nd--or.-fi 1 e se•n,cnc~ is sent-, · Provid.:ld 
: • non-f!mflttY~ a..nd. no mcl""a data.. .a.r-e. sent- If the tr-.11.nsfar i.s. fr~m tha other­
:?'✓ i ca a.nY f-ur thir-- data. ~ra d isc~rdc.d. The 9520 f i 1 e is closed. If th~ tr-a.n s­
:r was from the othu·· dcvica, the d~ta. tra.nsFl!rr~d i-ri.or- to the for~ad. end-of"­
~ le wi1T be in the file~ 

,on tha tr .. nsfer i~ tarmin~t3d ~ mcs~age is writt~n to the 95~0 c:onsolc. This 
~ssagc contains the n~ma of tne 9520 file, the tYfl' ·e of termination (~ithtif"' 
>mflll '-'tad or a.b~rtod), a.rid th~ number uf cha.rac.t~r!:- -.nd disk r·-.cords in the 9520 
~ie. Another- tr--1.n>f•r- m~Y then be Performed. 

~•,.1 LY L - Tra.nsttr Fil es f-roa Disk to I.nterf&c• 

, this disfl'T&.Y th-a o,-•r-a.tor- is -iueriwd for- tha n..:ne of 1.. file. This is th• 
.lQ ori th• 9520 disk •vstcm th"'t is read a.nd sent to th• llthl!f" d~vicQ. A bl-.nk 
.na in resfl'ons• tc th-is .. l;Jat"Y ca.uses HCOMM to r-et 1.:r•:-i tu the menu. Cr, 1 Y or,e 
. 1• -.v e• !.ant- ct. a-;tinHt--but after- •4-ch tr-.n~f.1r- the c,.cr-a.tcr- is .. uc-ri~d for-
1oth•r-. 

) 
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) 

.:.., iafer· Fi 1 e.s frcm Disk to !ntarf&c:e 

.in a. fil~ nam-a is entcrlid in ra.s.-onsc to the qu::rY belcwJ, triLnsf-:ar mode is 
t•rad, tha file is· oJ9ened, -.nci (if th.a. fila exists> racords a.r~ r-•~d from it 

- j tr~s fll r rod to tht: intlirf...ce. - ft ,. .. c-iod is written to thw ccnso 1 c -.fte r 
- ·=l, ra-eord is suc.cessf:J.l lY tra.nsfarrad. Par-iodlca.11Y, the r,umb•r- of r-e~or-ds 
at ha.ve b•cn t-ra.nsf~rrc-d i.s dis,.1&Ycd in de:cima.l. 

a.bnorm~1 tet"m.in.a..tion oc:cur-~ iuhan tt'ui, abcrt sequenc~ is dai:ec:ted from the 
s:;1rf,cQ or u,hen the- o,-cr.a..tor strikes ESC <lB he>d a.t the 9520,,s c.1Jns0Tc .. 

, is haJts the. fiTa tra.."'lsf -arr a.rid. in th• 1:itt•r c:a.se, tha a.bor-t ;;e~uanc~ i.5 
- :.lnsferrad t-o th~ int~rfa.ce, a.s we11. Q,-cr-a.tor inter ·✓~nticn a.t the other"' 
:: vi~~ t:'lishc be r-eq u ired if it is 1Jn~1• to rtsiitond to the a.bort S'!!~uenca. 

:: tr~n~f::u· is norm.a..11 --r t~rmina.tad wh1in the· and of th~ f i 1 c is ar.c1:,unt~red .. '9 
~e end-of-file se~uence is the,, transferr~d t~ the i~terface a n d th~ fil~ i~ 
· )Sl!d:. The c,,=,-cr~tor may fore~ this cor:dit:. ,::-, bY s'Lr-::. :- :::1:1 '.:T:..-Z ,; 1:.; h;:o ;;<: a.t 

::: 9520 ·'5 c.onsc1 e; ~Y Part cf the fi i e remain ins \.Ii: 1 :-,c: t:;: t:-·ansf:::rr·ed • 

..:t;!r• tho tr-3.!'lsf-~r is t~rmina.ted (nor·mal 1Y or a..bnorma.1 ly) the fi1a na.mc q 't.!CrY 

=- re,..ea.'l~d. The oP~r~tor tn.a.Y then. na.me a.n othar file to b~ tr-!.nsfarre.d. 

•;tli!r na.me of file to 1:::-~ tr-a.nsf~rred to intcrfa.c.~ 
:: !J :..ii.. thou t ,.. r f o rClins- a.ct ia.n}: <er> 

C I: i a.n k 1 in e III i 1 1 r c. t Ur" n. to 

~a.m,-1c itl Intc11cc: Scri'=S !I, Model 230, r·u.nnin'.9' !S!S!!, V3.4 

~; c:, ,~ the tr-.nsfcr ~ only from the ln.tel le,: t-o the ·;,520, disP1a..Y L. w~ not: 
·J in this •~~'1..'nP1e. 

: ~r th~ oPtions for thi? TEI<HEX for-m.t fi1e tran!'f~r- ha.ci t.ie~n loa.d~d the 
'"' :-:sfS!r 1.:Ja.s ,-erfo, ·:ned. First, thw fol 1 oud.n, i:omm~nds '..SE:re anti:re,:i a.t th~ 
.::,, ::_,· s cons,) 1 e: 

:, COM!1 Eat.. 
COMM V3.0 
<"t><cr> 

COMM ~ro,r&m is tho TE<DOS utilit'Y for ,-orformin, TE<HEX forma.t transf~rs 
.. ee.n th• 8002-".s melllorY a.nd othar d.evicas. Invokin• it ~ith t.h• "E•L" -t.r,u­
:: moa.nt tha.t -tho other d•vice C in this ca.sa thQ 9~~0) 111cu1 d not echo ,:ha.ra.c-
"· a.nd that th•Y should ·b• echoed lo:& i l Y bY the 8002. The "< ..... ~.>Ccr)·" ~or.-.mi.on d 

-:ha method 1.1sed to rQa.dY the 8002 to rec•ive a. :EKHEX for ·ma.t file to be 
~' :.nits rnamor-v. Then~ a.t th• 9520 ... • consoi~, Jis,-1a.Y Lu:&, sa1ec:t~d and 

ri ,lUli! of the TEKHEX form~t fi i e 1.11.a.s entered in rcs,-o:-,se to th<.: tra.nsf~r 
) 
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:it-.., , ria.tnli' cf fi 1 ~ t-o 03 tr-a.nsf::rr*d to int -irfa.cl! 
~~u r.ui thout Perfcr-mi11!1 a.c.tior,}: TEK.HEX <c.r> 
7J ST~Tus: Transfer- Mode 
•••••••••••••••-••••-•••••••••••••••••••••••w••••••••••••••••••64 
L~ ---
~K.HEX tra.n~fcr ccmPlcte - 2891. bYtcs tr:inzf~rrad - Z3 disk records 
;ij STATUS: ~tr·-r ModE:. 

:-st~r na.me of fi1e to t,e tra.nsfcrr12d to intcrf:a.c:1 
~nu ~itho~t Performins action>: <er> 

(b1¼nk l in~ :.sil 1 ratu.r·n .to 

"'II? text Fi1 ~ tra.nsfer from the UNIX sYster.: 11Ja:s ,.~1 -for-l:l~u bafor3 th!.s tr-&nsf~r~ -
-=-ter edit i.n, that f i.l a to. . r~mova +.ha: s.-u.r-iQus b 1-.nk l inc, HCOM?'! i.:.a;.::. in'itokad 
~ th the c:omma.nd: 

OA>HCOl"lt1 TOUNIX .. OPT 

1::. s invoca.ti on in itia 1 i~d thl! o~tions as th~Y ha.d ba en Pr.:.:v ious 1-: s·a !acted f 9 r-
1~ t@;~t riia tr-a;nsfe:r frvm the 952.0 t1> the UN!X. system .. Ois,-Ta.Y L wa.s s-.1ec.tad 
ld contro1-T fol lowed b -.- a. carr-i..,ge-r ·etur·n i..ia.s ,:ont~r~ ,j in r-:::s,-ons1;; to the 
-ar1-fer ••nJe!"'Y.. This Pl ac.•d. HCOMM in terrnin, l wode. N~;~t, ¼ c~r ia.ge-r~t·u-n. 
I.S str!.!ck to ,cf ths._ lJN!X SYStem Prompt. Ass1Jra,j !: ....- tho: ~t"'C-::)Pt tr.a.t hCOI"':;"'! u:a.::.;. 
,:nmunic::i.tin, ,.roFterh~ i.:i..th tha UNIX svst1:tm, the ,:omm.;.nd i ine -for the UNI~ 
-stem 1Jti1i.tY to accei=tt inP1Jt -from th~ t~rminal <in thi~ ,:a.se th~ 9520) a.nd 
: ,:,r~ l'= in -~ fi!t ~~ t--.~Pad .uid ent•rad 11,1ith~~ carria.,t:-rctur-n .. Aft-ar- Uta..iting 
f~w. seconds to be sura th.at thQ utilit-r uia~ ready to ac.:.~i-t cha.ra.i;.;.tC!rs, 

:rmin~i moda u,a.s exitad O':' str-ikin• +.h,i: sc!'acted ud.t ch~r~c:ta!"' (concroi-D> .. 
;e _..~s.f.tr wa.s then ~cr-~1=1rmed. uiith th~ s..mc fi 1 a tha.t ha.d been Pravio tJ!> i-e 
-a.erred frt,;m.- the UNl~ 5""'(5 tern so that it c.ou1J be cc:riP~rad uaith ~ha ::lr'i!:lina.1. 

:tar r.~na of f-i T-& to. b~ tr¼nsfo:iirr-&d. tr:i inte,-.f.:1.c• 
n 1J wi thc1Jt .-~r-Formin9 action): <""'T:><Cl"""> 

U STATUS: Termin~l Mode 

:~ /dev/t'tY textfile 

·u STATUS: En ~~'"I'· Mode 
tl?'r nam--• of fiJe to · b~ tr&1"1sttrr11d to intcr-f-.r:a 
ny 11iiti'ao1Jt· ~•rfor-min• .a.ct.i.on): TEXTFILE <er> 
U SiATUS: Tr-&1isfe.r Mode 

(bl.nk lin~ will return to 

.'ft ., • • _§. ............... ~ •••••• ~ .................................... 64 
•• •·· •••••••• 78 

Xi ·..e. tr&nsf•r - comPlcte - 3040 bvt .. s tr-~n!;ferr-12d - 24 disk :·eccr-03 
U ~,ATUS: Entrv MoJ~ 

t~1 )r1a.n,e of f i 1 ~ to ~:: tr.n:.f~rr-.:-d to intarf.,:~ 
n~ without · ~trfol"'min, ~ction>: <~r> 
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·: this disia1a.Y tha oi-era.tcr is .. ueried for th~ na.in~ of a fil~. This · is the 
. 1~ that is cr~a..t~d on th~ 9~20 disk ~v~t~m ~nd to which the data.. ra~cived from 
e other devi~~ ~re ~ritten. A blank lina in rosPonse. to this q~ar v caus~s 

_. JMM :to r12t-urn to the menu. Onlv onll file m,Y be ra~~ived a.t a. tim2 but .a.ft-c-r 
:1.-=h -tr-ansfer· the oPera.i;or is qu~ried for .J-"lother. 

-a n sf~r Filas frcm Interf~ce to Oisk 

, ~ n a f i 1 c na.n.ie. is entered ir1 r.~sponse to th,a quc r-r ba 1 ow, trans far mud-a--· is 
ter-e.,j,- the fi.T~ is r.rea.teJ, a.rid ra:cords ara tr.i.n~f-.rred from th~ int.er-fa.c~ 
, cnove r i. t !:-ends them> ..nd wr-i ttcn to the f i Te. t\ ,.ec i gd i$ wr i tt.:..n to the. 
.·: scle a..f-:~r ea.:h record is su::.cassi=u..1 1:Y transfe::-red.. Pliriodical lv, the . 

. mbc-r of rci~ords that he1.vc bcttn trel.I'l~f3r•rcd is ciis1-11 a..Yed in dcc.i:la.1 • 

. a!)n-:irma i te:--m.:..n,a.tion oc~u :--s 1Mhtn th• a.bort ~e111 1.Jt nca is detected. frci..in the. 
, t&rf~ce or ~hQn tiL~ oPcra.tor strik~s ESC (1B hQx) at th~ 9520~~ ~onsolc. 
: ::s1-~ uent -tra.nsfers a.re disc~rd~d; a.nd in the 1.itte!' c,3..5e , the cort s~c:iuenc.a 

t -:s.f~rr~d tc t~1t- int~rfac ~. 0P'lra.tor· inter·1ent:.on ~t the other d~·,ic~ 
? h t b~ required if it is 1~ n a.b i 'i' to res-P vnd to th~ a.b ,.:irt se~ue n ce ... 

;;, tr-ar:Sf('r is n o rma.1 1Y t::rmi:-ia.ti?d u:h:an tha cnd-of-fi1~ 511<=11•Jcn~;: i~ dctc:i:.tc.d 
_·m th~ lnter'fa.ca... Th:? fi 1 e i~ then ct osed.:. The oP-er·ator m.i:r force -this 
-:!iticn b Y str:..kin3 CTL-Z ~1A hQ.}d a.t the 9520 -' : console; a.r,Y subse~ucnt 

. n sf~rs from the int~rfa.ce ~ill ba disc•rded. 

:-~r th;: tra.nsf~ is. term i na.tcd (norru-1 lY or ~bnorma.11Y) 1:hci file na.:nra 41fU~rye 
:--eP~a.ted. The oPera.tor ma.Y then n~nt a.nother file to be tr-i.rtsfarred. 

: :-r na.me cf f-i.1~ to b.l transf!lrrct ,j from int~l"'fa.t.: {: 
~enu ~ithout ,.~rformir.s ~ction>: <er> 

{blank line ~ill rct~rn· 

~11-r, the- tr~sfer of the Intel hex for ·m&t filw ft"om thQ !nt~1lac to th~ 9520 
i-erfol"mad • . Fil"'st, dis,.1.a.v M · ua..5 se1e,:ta.d ~nd t:he n...me of the file to b-t 

, ted on tho 9~20 c-ntared _in r·es,-onsc lo the tr.-nsfar -iuct"Y. T?-icn the- -Fo1 l c1JJ­
command i,uas ent,H·ad ~t- tha Inte! Tac"'s conso1e: 

-COPY : Fl= INTEL. HEX TO : TO: 

,:omm.r. d ca.used th• nam~d fi 1 • to bo co,.icd to the- Intel 1 lic ·'s TTY ,-or·t <-.n:-i 
;, , to the 95.10>. l·Jheo the :o,.Y cv:=:.-iation meSS,el'3e ha.d b~'! n ~:--it ~en ~t th ~ ) 
\ 1ac-'s con~glc it ~•s kr.own th&t the tl"'-n~f~r w~s comP1 ~to. At that ti~a ~ 

~ 1-! w~~ t Y,-ed ~t the 9520~s :cnscle to inform HCCMM th~t no ~ot"~ d~t~ 
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~e n t \ i.~. fo~cac a.n e nd-~i-fi l e 
~a~ sent bY the Intallec). 

~ondition since er:d-of-file 

~:,t -~r- na.rr:~ of fila t ;,;, b-. tr:insfer-r~d . froul inter-f-&C* 
:o ~~nu ~ i t hout ~erf~r-ming actiun): INTEL. HEX <c~> 

Cb l ,n k 

~.J STATlJ'5: Tra.n sfar· Mod~ .. . . . . . . . . . . . .. . . . . •· ........ . • • • • • • · .......... ................. • · tr • • •• 64 . . •· .......... . .•......••.•.................... .. 1zs ......................................... •· .............................. . . .. !92 
• • Z36 •••••••• • · •••••••• w ........................ . .......... . ....... . 

... .... 
••• • • 
. . . . . . 

.......... . ............. . . • • • .. . ~.20 

·••lli••······ .. ••r---••··--········•·--••··· ........•. 
······-· ···-······· ······························· 

• •· . • .284 
• 44'8 

c:: 1 ~ ............... ■: ............ . . ................. .._. ·-
········~··········~~---······························· . ............................... --.................... . ..................................................... •-•····· 

•• 641) 
• • 704 

······················· ··~- •••••••••••••••••••••• 768 

........... ················-········ 
.. •· ••• €32 

...................... 9'?2 

~fiS...HE"J. tr .i nsfcr- cc1r.P l eta 39356 bYtas tr~lsfe~red - 308 disk recor-ds 
TU STATUS: Entr-r Mode 

;;t~r na.nie, of- fiTe t-o be t~a.nsfer·r~d 
::.: m~nu utii:hou i.: ~c:-formin, a.c..tion): 

f 1'0111 

<er> 
intc-rf-ioce <b1a.nk l inc uii 11 

8'.)Q2 Micro~r-oc..~ssor La.b r-unnin, TEl<DOS, ~. l, a.rid CP/M, V2.Z 

h-a~ ~li ~002 ha.d be.en r:1&(.Ji~d for th• te~:: t f i 1 e tr&nSf.:!r to tha 
ns.r.-1.! or TEi<DCS >~ HCOMM I.Ma.5 invoked u,ith the fol 1 cwin9 ccmma.nd 
onscl c.: 

9~20 <CP/!'1 us~d 
.t tha 95ZO"s 

C' A:HCOMM ~OMTEK. OPT 

h i s i:-tvcca.t-ion initi&lized th~ • • o,=,~ion~ iuith the .;i,=,tion~ file tha.t had l,1,!Ql"l 

,. e V .i. Cl tJ S 1 Y sa.ved. Ois~1a.·-:" M wa..s th~n se l ected and che n&1te of tha file th,t wa.s 
0 b~ er-ea. t ;cd Cfl the 952.0 Uja.S ontar-ed in r-esPons .. to th;! tra.nsfar- CIUQrY. Th~n . 
t the :3002"s ~or,~o 1 e, the follo~in~ CP/M c.omma.nd ~as er,terad: 

A>PIP UP1:•TEXT.SRC ... EOFz 

his comm.i.n d ca.usa d the file "TEXT.SRC" to be co.-icd to the de ·, ic~ nam~d "UF1:", 
-iich was tha 8002-' s r-amota I/0 ~ort. The "EOF:" follc111Ln, the f i 1 ena.r.:~ :-::ea.n t 
"l&t a. SUB <1A hex) YIOUld be &Jlt~-end('d to thQ fi1a whan it w .. s COF-icd. This 
·, a.:-i" c: t er We.S \J~•d to si, na.i the •nd of th~ tr- .. nsfe r- to HCOMM. 

) 
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.:. :-- ~:.a..-n~ vf fi 1 a to !:ra tr--ansfer-r-ad iro::'l ir.terf-a.c~ 
-:-:cntJ u:ith,~ 1.1t ,.<lrfor ·miri31 -!.ction): TEXT.SRC <er-) 

STATUS: Tr•oi.ns fer Mod1:: 

(~ l ank line wi11 return 

·····································-··········· •••......... 64 
· • • • • • •· • • • •· · • • .. · • • • • • • • ..... • • • • • • • .. • • • • •. • ........................ l:?8 
. ......... •· ..................... . ........................ •· ......... 192 
· · · · • • • .. • • • • · • • · • · • · • • • •. • • • • .. • • • • • · · • • • .. • • ... • ................... 256 
• • • • • • • • • • • • • • ... • • • .. • • • • • . . .. • • · • • • · • • • • • • • • • • & • .. • • • ............... 3,:0 
.. .. ........................................... . _.~ ..... ..... ............. . 2g4 
....... 394 

\T.SRC transfar com~ l ata - 13924 bvtes tr~nsfarrad - 109 disk records 
: :3TATlJS:- ~tr-Y Moria 

: ~r nam;:.- cf fi l.::: to i:,::= tra.nsf:i! r• rcd frorn i11tarfo:tC <.! 
menu without .-~rformir.s actior.): <c~) 

oPlions u:crc- corr-~ct for- the-- transfer ::Jf ,a. t.::xt file fr-cm th,- UNIX SY!'t·~m to 
'?~20 an1 ti ·1is tr¼.tlsfer 1.1taS ia-erf'ormed first. Di~,.. i .a.Y M. :u~s select~d a.nd the 

1 ~ of the fi 1 c tha.t :ua.s to cc c:r-~a.ted on the 9520 ~YStQm ~as an tared in 
·.sc to tht:: tra.nsf~r- q1JerY. HCOMM r-ErP 1 ied bY a.utcm.:-..tica.1 l Y ~nt~r i n9 te:r!T'li-

mode. N<?xt, a. ca.r-ri~se-r=turn wa.s str1.1ck to ,et the UN!X s-rstcm !'9romFt" • 
..;r e,j bY th~ Pr- c r.:P i.: -tha.t i·fCGM!'1 wa.:. C~:Ml1Jllica.cin9 PrOf»P.rlY with i:h~ !JN!X ::. y s­
; the ,:onim-.n..:i 1 in~ for thl! UNIX svstcm uti l it"r th-!.t usr ,:,ta ta ;~t fi 1 ~s to a 
~ ~na.1 U1a.s t -.-- ,..e d . InstP.a.c. of tarmin.tl.ns t.h~ c omman d 1 :.ne 111ith a. ca.r-ria.se-
~r- n, however, the exit c h ctra.~ter (control-D) w~ ~tr ,.1r:k. This ca.used the 
smittad. a~dt- sa~i.:en.ce. <ca.r-ri.i,-.-return> to b• sent to the UNIX s--rstem, 
e i.i ··r ca.u~ ins thc- c~mma.nd l i:,c to b\i execu tc d. At tne s..m~ tim~ < n aa.r 1 Y) 

.ina.1 moda us~ 2xita ,i a.nd HCOMH wa.s immt:rJi,i.te 1Y r-ea.Jy t;j a.ccePt cha.r-.1cter-dl 
· the UNIX SY!>tom. wh:a r1 it ui.a..s jud9cd tha.t the tr-a.n!a>fcr uia.~ finished <HC~ 
~~d ~ri~in9 JQt~~. a. ccntrol-Z wa.s ~tryck a.t tha 9320/s consol~. !t ~a.s 
s si:&.rY to for·ce a.n '=nd-of-~ile condition bcc.a.1J~e the UNlX sYst~r.: ui:i1it-r that 
.. sed · s~r:t no cha.r--i.ct<:r or stt-.i.:enca cf char-a.ct ~rs to s isn-i.1 th~ e n J of the 

) 
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::-itor· na~I! of fi 1 ~ to f::~ tr.1nsf~rr~d from intorfa..:~ 
~ ,t1e: ·1u u.1itho 1Jt ~r.:rforrr.in, action): TEXTFIL.E <c:r:> 

·r,J STATU:~: Tarmlria1 Mode 

CJII' t-extfi 1 • /dev/tty 
"TU 3TrtTUSt Tra.nsf•r Mode 
••••••••• •· ............................................ ~ .............. ~4 

Qj\!SOLE OVEf~R!DE: End-of-fiie forc:<ad 

~XTF="!LE. tr-ansfer cc:ni-iat~ - 3042 bYtes tru,sferreJ - 24 disk records 
TU STATUS: Entry Moda 

nt~r- na=ic of fi1~ to be tr~nsflirred from int~rfa.co 
, 1J u,i thci.:t i-erformins Action>: <er> 

~r:.a. 1Js~ th~ tr-a.nsmitted e,dt :ie~uence (c:-1J"'ri~se-return) had b<::en t~ho~d bY the­
NIX SYS t;:-m < a.s c:..r-r ia.9~-ra tur·n/ l inc.-f a~d> a.f tcr- HCOM!"1 had cxi t~d tarir:ina T mode, 
~~ file on the 9~20 contained a. first~ bTa.nk line that the file on th« UNIX 
YSt;lrc did n~t- conttin .. HCCMM w..s exited a.nd a. te;{t <:ditor· usa.s- IJ!><ad to. remo"~ 
:-:~ ~:a.nk 1in~ frcm the ·?520 fiTt? to ma.ke it identica1 to the !JN!X system File-. 

--=---

se of the Quiet o~tion 

1-::: tl""oi.nsfcr of the text file ff'om th~ UNlX ~-~t~ni to the 95::0 was rePca.tcd .a..s 
: ::: :,~-a.r.-:P1 ~ of th~ use i,f the aiuiet oi-tion... Aftar the necessary conn actions t-o 
-,~ m,:,d~m were nicil.dc, HCOMM wa.z inv(Jkod· ll#ilh th~ fol 1 ousir1, cor11ma.1,d: 

.A::- 1-fCOMM FROMUNIX.OPT 

, s initi~li=ad the o~tion~ from the contents of the ~l""~viouslv s~vcd o,.tions 
: ~ f o r- t h i s tr- an s f e.s-· • Th a r- e s t cf t !-a e s::: s s i o n i s s h cum in i t s e n t l r at Y be 1 cw • 

) 
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COMl'1UNICATlONS UTILITY 

A 
B 
C 
iJ 
=. -r-
G 
H 
! 
.... 
~~ 

-
M 
N 
Q 

· 4 

As Y n ch r o n o 1.1 s Co mm u n i ~ a. t i o n s I n t er- f i. ~ e - V 4t r s i on 1 • 0 

Gan~r~l inform~tion r•~a.rdin~ ,-rotocol 
RS-232 iink inform&tion 
DTR/OSR inf"ortt1-.tior1 
Ir:tarfa.r::e 11tar...metE:rs oPi: ion: 
End-of-r~cord scquenca o~tion 
End:-of-fi1• 45,a~uen ce oPtior: 
Al:.ior·t sc~uen,:e o,-tion 
ACl</NAl< ePticns 
XON/XOFF oPti•ln 
Termina..1 mode oPtion::. 
Save vr 1o-a.d selected <J,-ticns. to, 01"' frcm a. fi1~ 
Tra.ns fc-r f i Te:·~ fr-~m inter f..,ca t~ disk 
Tr·a.nsfer· fi 1 as from int~rfa.i:e to di~k 
Ois,-T..,y thi~ · manu 
E;..-< it' f i l • tr a.;i s hi r· u ti 1 i tY 

, r- o s Pc nse to artY 4'u.e rY, the ··n121&l o,-tio ns <bi ~k er comma. ~~ Para..t ~d) must b~ 
to?r~-: \£:i.th -1.. r::c-ri~a-ret:.:rn. A bla.nk Y-ine 1aa.ves the o.-tio:·,= '.!na.1ter~d. 

-: :- ik ing CTI.-C as. th~ fir-:. t <.;..ha.r-a.c.t'3.r ra-tur·ns ,:on tro 1 to tht: o,=ie ra. tin9 SYS t:a:m. 

(Q <T•tter) - sldPs infcrma.tive te:~~t): Q: 11' -Ccr-> 

·: -a r- n.a.:ne t:> r f i Te to b~ t:--a..ns f~ rred from int ar f-3.c-s: 
~~n~ ~ithcut ~crfcrml~s a.ction>: TEXTFILE <er> 

:~TATUS: Ter- ic:in~ 1 i1ode. 

~ textf il e /dev/tty 
- STATUS; Tr.yisfa~ Mod~ 
.••••••••••••••••••••••••••••••••••••••••••••••••.••..•••••••• 64 

SOLE" C! 1JERR!DE.: E.'"ld-af-fi 1 e forced 

T~!t.E. tr-ansfat' ~omPi~ttt - :3!j42 b··..-te.s tris.nsfar-r-ed - 24 disk r-ecor-ds 
STATUS: En tr ·t Mode 

::· r- nam;;.; of f i 1 c to t,a tra.n!:>fer-r~d fr-om ir:t~r-fa,:~ 
~~nu without ~•rformin, a.cti~n): <er> 

) 
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AP,llcatlons Note UICl. 

,.,v 1982 

Intl"oduction. 

One of the a1jor requireaents in 1nv aicro,rocessor develo,aent 
l1bor1torv is the abilitv of the user to ,rotra ■ EPRO"s ind the like with 
,rototvPe software. In the Past, the ,referred wav of interf1cinf I Pro• 
,rofraa■er to "illenniu• e~uiPaent was via the Co ■• Link Port of the 9508, 
usinf the various ter ■ inal ■ode options. At the tiae of writinf, the 
co ■■unications ,rotocots and o,tions supported bv the 9508 are fairlv liaited 
but adequate for ■ost ,ro• ,rotra••er require ■ ents (e.t. Data 1/0, Pro-lot). 
Now that "illenniu■ have entered the 16-bit e ■utation ■ arket, soae other ■ eans 
of com ■unicatinf with ,rotra ■■ers is required, the 9516 havinf totallv 
different character istics to those of the 9508. This a,,tications note is 
intended to de ■onstrate the ease with which 1 9520 ■ av be connected to a Data 
I/0 Pro■ ,rotra ■■er so that user ,rotra■ s ■ av be easitv 'blown'. It should 
also five a better understandinf on the use of the file transfer utilitv 
<catted CO""·CO" or FTU.CO"> when interfacint the 9520 to foreitn hardware. 

This exaa,le uses a Data I/0 ■odel 20B, althouth the co••unications setup 
is the sa ■e for anv of their devices. It contains an a ■ount of RA" which is 
used for inter•ediate storate of user code, which ■av be loaded fro■ a device 
in the Pro■ socket or fro ■ the co■■unications link. The ,ro§ra ■■ er Provides a 
set of si ■Ple co■ •ands which can be used for the re ■ ote editin9 of the con­
tents of the RA", and for settin9 u, various oPtions r~latin! to the t~Pe of 
device in the ,ro ■ socket. The co ■ Munications infor ■ ation 9iven in the 208 
aanual is as follows:-

Connector Pin assi!n■ents 

Pin.Ho. 

1 

2 
3 
4 

5 

6 
7 
8-25 

Si9nal 

GROUND 

Send Data 
Rt:ceive Data 
Re<!uest to send 

Clear to send. 

Sifnal Ground 

Ducri,tion. 

In the RS232C environ■ent this line is 
co■■ on for the -12V source and ,rovides a 
safet~ sround connection to the RS232 
co■Patible ter■ inal. 
Trans■ its data. 
AccePts data. 
This tine is nor ■all~ held hith b~ the 
ru■er. It is droned to inhibit 
trans ■ ission fro ■ the ,eriPher1l. 
A hifh level on this tine 1tlow1 the 
,ro9raa■er to send data. A low 
inhibits data transaission. 
Not used. 
Provides a co•■on sitn1l connection. 
Hot used. 

Prof­
d atl 

level 

Serial 1/0 o,tion switche1 five the choice of baud rates of 
9600,4800,2400,1200,600,300 and 110, one or two sto, bits and tither odd, even 
or no , 1r i t v. 

Co ■11nd1 to the ,rosra■aer are 1lw1vs ter ■ in1ted bv I carriafe return, 
and followinf co■,tetion of the ca■und the ,rofra■■er will rei-h with one of 
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four Pro■,t1. These are as follow,:-

Reuonse 
> 

F 
? 
E 

Issued in case of 
1.Enterin! re■ote control 1ode. 
2.After successful co••and execution. 
3.Afttr a coa1and his been 1borted with the ESC character. 
After failure to execute• valid coa■and 
After receivint an invalid co••and. 
When a PRO" is not installed correctl~ or the incorrect 
Proa code was selected. 

For a full ex,tanatian of the coaaands the reader should consult the 
IPProPriate •anual. 

The 9520 Co ■ 1unications ,ackate. 

The File Transfer Utilit~ is a "iltenniu■ supplied ,rotra■ for the 
transfer of ASCII infor ■ at i on between the 9520 and other intellitent devices. 
It su,,orts a nu1ber of different co ■■unications Protocols <ACK/NAK, XON/XOFF 
etc.> and ! ives the user sufficient flexibilit~ and control over the Printer 
interface of the 9520 to aake interfac in9 relativel~ 1i ■Ple. The Protra■ is 
ent i rel~ ■enu driven and ex,lains each of the available options as it is 
invoked fro■ the ■ ain ■ enu. The followint discussion of the various o,tions 
available in the File Transfer Utilit~ explains how to interface to a Data I/0 
PRO" Pro9ra ■aer and should Provide suffic ient undtrstandin9 to enable the user 
to 'hook-uP'to an~ forei9n hardware. 

The Interface. 

In the follow in9 the ,ro■ Pts and co1 ■ ents t~Ped b~ the FTU ,acka9e will 
be Printed in bold t~,• for the sake of clarit~. 

The file transfer utility 1ain 1enu contains 15 oPtions, each inde xed b~ 
a s in!le letter as follows:-

A 6ener•1 i nfor■•tion reiard inf p·rotocol 
8 RS-232 link rnforaat i0t1 
C DTR/DSR infora1tion 
D Interface ,1r11eters a,t ions 
E End- of- record se~uence a,tian 
F End-of-file • ~~uence o,t l0t1 
8 Abort se~uence o,t ion 
H ACK/MAK o,tioM 
I XON/X.OFF o,t i011 
J T•r■ inal ■ode oPt iaM 
K S•v• or l oad selected o,tlons to or f'ro■ • file 
L Transfer files fr-o■ d isk ta interface 
II Transfer f ilH fl"'o■ interface to disk 
N Dis,l1v this aenu 
0 Exit file tran~f er utilitv 

It i s r eco11ended that tht user first inspects each descri,tion 
disP l aYed when an o,t ion letter is t ~,ed on the console followed b~ a carr iate 
return. Onct the user is clear what task each ■enu option ,erfor•s, 
interfacin9 to fore i 9n hardware is relativel~ s i•Ple. The steps to be 
cons idered are as follows:-

o, ti on 'B'. 

The lnt•rf'•c• ta the '1520 involves an RS-232 tVPe link. The Pi ns cONMCtM, 
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Ute linu HSIMM t• thea, ttt. diNKtiOM of ttt. slfftals, aM their USH ... 
Indicated belovz 
1 Protecttve 8round <coaaon> 
2 - TXD / Traftsaftted Data (to 9520) - d1ta trans■ itted fro■ other device 
3 - RXD / ReceiVN D•ta <froa 9520> - data r•c•ivM bv other ct.vice 
4 RTS / Re~uest to Send <to 9520> ltnored 
5 - CTS / Char to Send (fro■ 9520) - sa■e •s OSI 
6 - DSI / Ina Set ltffft <froa 9520) -controls other dtYice trattsaissi• 
7 - S!sn1l 6round (coaaon> 
8 - RLSD/ Rec. Lint Sit. Det. Cfro■ 9520) - held ■arkint <ON> 

20 - DTR / Dab Tenai"al leadv (to 9'520> - COfttroh 9'520 trans■ IHIOl'I 
for aw-. inf'oraation Oft the •conu-ot• lines, s•• DTR/OS1t Inf'ON1ation. 

The followini is an extract fro• the exPlanation of how the 9520 handles 
the hardware Protocols, which is dis,la~ed when oPtion 'C' <DTR/DSR Infor ■ 1-

t ion> is chosen. 
TIM 9520 11ill not tritftSait unless the other device ilMlicatu that it is 

rea~ to receive ltv haldin!I the DTR liM in an active state. Siaitrlv, Ula 
9520 vill hold Ute DSR line in n active state onlv vheft it is readv to 
receive. Thus, these lines Provide s'!ilnchronization and speed controls if the 
other device is caPnle of •ana~ln! alMI res,.ondin!I to thetl. If the other 
device c.....t AillYM ad rtSPaad to t.hese lines, sYN:hrolliziltian 1111111 w..a 
cDfttr-ots,. if M,NN,. wst IN accwlishM vith either n ACK/NM or XOIVXOff 
protocol,. or l,oth. furthel aarer the DTI line ant be held in iffl active state. 
This ts done· avtauticallv in the 9520 hardv..-e if the crther NYice is n.t 
cOfflHKtM to the DTI line. If the other device is connected. however, it avst 
be responsible for holdint the OTR line in an active state. 

The above infor ■ ation 9ives the necessars exPlanation of si9nal line 
usa9e bs the FTU for interfacint to another device. In the case of the Data 
I/0 Proa Pro9raaaer it is fairls eass to deter•ine that a cable should be ■ ade 

UP connectin9 the devices as follows:-

9520 ~odel 20A 
1 1 
2 2 
3 3 
5 5 
7 7 

20 4 

Note. The 9520 i gnores Pin 4, 
4/20, 20/4 'crossover' connect i on 
either device. 

so the cable can be constructed with a 
so that either end •a~ be connected to 

Havint es t abl ished the correct cabl int connect ions between the 9520 and 
the other dev ice, it will then be necessar" to initial ise the DART in the 9520 
so that data sent b~ the 9520 aas be 'understood' bs the receiv inf device and 
vice versa. 0Ption 'D' allows the user to select the speed and for ■at of the 
data b"Jtes. 

0Ption D. 

rtt. lntt:rface ■n haft OM of the nPrOPrlate o,t.ions, lfsted b•lov, sehctu 
for each of Its four ,1raaeters. 

Paritvi 

A - 7 bits 

C - lleM 

8 - 8 bits 

F - ftark (7-ltoit data SIH onlv) 
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Sto, Bltsr H - 1 

Saud Rite: J - 110 
K - 300 
L - 600 
fll - 1200 

E - EYM 

I - 2 

M - 2400 
0 4800 
P - 9600 
Q - 19200 

6 - s,ac• <7-ttit ~•ta size Dftlw> 

A list of the current o,tions is now dis,layed. To chanfe the baud rate 
or so■ e other Para ■ eter, si ■PlY type the letter corres,ondinf to the o,tion 
re~uired after the Pro■Pt. For the Data I/0 ,ro■ Pro~ra ■■ er these o,tions •ust 
be selected to corres,ond with the switch settinfs on the RS232 board of the 
,rogra■■ er itself. 

0Ptions E and F. 

These two oPtions are used for deterainin~ the for ■ at of the dat1. 0Ption 
E infor ■s the utility what character sequence nor ■ allY terainates a line of 
ASCII text on the foreifn hardware so that this can be conYerted into CR-LF 
for storafe in 9520 disc files. "ost sYste1s use a CR-LF sequence to ter•inate 
records so this o,tion will rarely be used. 

The F o,tion on the other hand infor■ s the utility of the character 
sequence used to terainate a file. A Data I/0 Progra11er does not use anY 
characters to indicate s,ecificallY the co ■Pletion of a transfer, it ■erelY 
responds with its noraal Proa,t ')' when the transfer is co ■Plete. The FTU 
should therefore be set u, to acknowledse ')' as ■eaninf end-of-file. 

There is a s ■ all Proble• with Data l/0 "odel 20 Prosra ■■ers (and Possibly 
others in the ranse> with usins '>' to denote the end-of-file condition. When 
sendinf Tektronix tYPe records, the Prosra ■ aer sends the end-of-file record 
without an end-of-record sequence (CR-LF> and follows it i••ediatel~ with the 
'>' Pro■Pt i.e./00000000>. The FTU will disresard the end-of-file record in 
this case and it will have to be rePlaced b~ soae ■ eans after exittins the 
utilit~. A version of FTU which avoids this Proble■ is available fro■ 
"illenniu• in Ensland. 

The following three OPtions are not used when interfacin5 to the Data l/0 
devices, but for the sake of co ■Pleteness the descri,tions fiven by the FTU 
are included here. 

0Ption 8. 
Abort Se~uence o,tfon. 
The abort se,tl!!tlelKe is the sewel'Ke of char-•cters th.at si-.ls abnorul 

terainatiOM- of the traMferr--ed fitu. It h•l\s the file trftKf'er alMI c•uses 
amv s.ese'Nefttlv trns,fer"11"M characters ta be discarded. The uwence vsed IN 
the ather deYica. if amr. aust IN &Ide tnc:Nn ta the File Transfer ltllitv se 
th•t it can be transferred and det•cted correctlv. 

o,t i,on "· 
liCK/KAK o,tions 
The f 11• trMSfer ,r-otocol an ,,.,.scr-ibe • r-HPOftS4 fl"'CNI the ....ceivv 

a-ft er eacll r-ecar41 is tr-.nsf tlil'T1Ml. Tut NU OMe i S e i thar n KlllOlllNMaaM 
CACK> or • rtwut for r-ttransfer <IMIO. There a.-. no tlaeouts h1 tha ,rot.­
col. •• it is alu ,nsil,le far tha r-«•lvw ta tOftV'ttl tr.msfer v ·eed IN 
vitholdinf the res,orts• wntil readv for th• next recoP"d. 

DHPit.e tha ae rtf ASCII s.taular41 &WSr ACK __, 111K _.. act..1111 •era­
\or selectnle. H4Neften of chff'act...-.. The vse of M:tc/JIM does not confl let 
with atMr Pr-tt\ocal wUDM mtlus the selKtN ACK/NM curKten are U.. 
saN " SOM etlNr sfMiflcant Protocol cur.ct..-. (XOI. XOFF. ... of-rec°"' 
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O,.tion I 
XON/XOFF o,tlon 
TIM f 11• tr11115fer ..-rotocat an allav the receiwr ta te.P.-arl111 snPeM 

the lrilMf'_. IP, HIMli11§ • IOFF U3 hex) ta Ute trnsaitter. To r-Huae UN 
transfer the receiver sends an XON (11 hex>. 

The transaitter is rreslla!e• te M nl• to revONI wictlw (i.e. •ilhi11 
tYO char-acter U..s> aft.- r-eceiv in• an XOFf. Si ■ itarlv,, the receiver is 
Pres~ to M ilbl• to acc•t UP to two additional ct,ar-.ctv-s after set'Mlinf • 
XOFF. 

o,tion J. 
Terainal ftode o,tion• 

Ter■ inal IIOde ■n be entere41i avto■aticallv,, if the Of'tion is ennle41,, 
d'tV" the f il~■- is entered In rn,OftH to a tr-ansf'V" wv; bv res,ondinf 
to am, tN4tMI 11ith • Cll.-H or t,v stritinf CTL-T 11hile i11 traMfer aode. Loss 
~ data an result if the lnt ■ethocl is used while a transfer is actualtv 
occur,.in9. When in ter■ inal ■ode. characters struck at the 9520s cOftsole aN 

trans•ittN 11ithovt interttreutlon. &lld those received ..,.. written ta tl'M 
9520s COftsole. The OPeratiDft an be either full Of" half duPlex. Alsor it ■n 
be a,rro,riate to Pr-tYel'lt certain r-eceived (and echoed) charilCters fro■ beinf 
IJl'"itten. Suell characters,, if .m,,, ■vst be s,ecifiN i11 • •r-eceivt/echo fil­
ter• list. 

llhen the selectN exit cha,.acter is str-vck the selec~ exit set111ence. if 
am,,, is transaitt.M al'Mt nm-NI aode r-e:su■-s. The exit chal"Kter 5hould IN 
sel ected son not to conflict vith am, character MechMt to control the other 
device. 

For transfers to and fro■ a device like the Data I/0 Pro9ra••ers, The 
auto ■ atic ter•inal ■ ode oPtion should be enabled. Co••unication should be at 
half duP\ex, and the rec o••ended exit character is ctr\-\ (1C hex) unless the 
user i s co••unicat inf wi th the 9520 Yia a 9508, in which case sou other 
control character Must be used. The user should also set the trans•itted exit 
sequence to 00-0A. The receive echo filter list is not ia,ortant in this 
aP Pl i cat ion. 

0Ption K. 
Save or Load Se l ected 0Pt ions To or Fro• a File 
This o,t ion is reall~ self exPlanator~, all the user configurable 

oPt ions Prov ided b~ the file transfer utilit~ •a~ be saved or loaded fro■ a 
9520 d i sk file. 

0Pt ions Land"· F i le Tr ansfers. 

Tr ansfer- Files f' P"oe Di sk to Interface 
llhen ii f il• n-■- is entere41 in r--tVOft•e to the w,r klo,,. transfer •ode 

i s ente:Ntdr U.. file is OPeM!dr aft4I (if ti•• file exists> r-ec0l"1fs ·are reild fl"'N 
it al'HI t raM,t:ff'e:4!1 ta t .he interface. A PV" i od ls Yr"itt.eft to U. cOMOte after 
uch Nee°"4 ts 5-IICCHsfuUs t r ansferrM. Per iodicatlv,, the nuaNr ~ r-e.cONls 
th•t h&Ye been t r an, re~r•d Is dls,t•v•d in decia•l. 

la .e,...,ul t.w1l iari, i a11 accw, MhM the nort H411We is de-tectN fraa 
the iatllrlac• ar uhen the • ••tor striku £SC <18 hex) at the 95205 console. 
Th.ls Mlts the file tr&Mf..-; aMI in the btt.r cne,, the HOr't setNenee is 
traM,t!!l"1"'N te the inter-face,, n Nit. 0.erator llltervellti• at the ot_. 
d.eYlce ■ i ftrt N rt'Nir-N if it Is IIA&ltl• to r u~OfMI to the nart s•4Nence. 

TM transfer is __....nv tert1 intN when the end ~ the file is enco..­
tre41. TN MCI or-file s e4ftWe is then t rmsferr N ta the interlace atMt the 
file ts clHN. The OPr•tor an for-ce this corHtition IN striktnf CTl-Z (1A 
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llu> n \lie 9S2h c_.1., _, Part of the file reulni11t •ill Mt N 
trartsferNMI. Mt.er the tranfer is traiMtN (narullv or NMrullv) the 
f 11• ft ... wv is f"'Vut.4MI. TM orwator ■n theft n ... another file te IN 
tr·1nsfer"l"ed. 

Transfer Fitn fl"'OII I~terface ta Ola 
llhen • fl le "~ is ~ i• r-esPonse ta the .......,. kl•• traasfw aCNla 

L is enterM. the f ite is createtl. aNI l""KOl"'fl .-.. tr&nferre41 frN the lllter­
f.c• (lilheMYW it Senft t.lN!a) .... ritten ta tha ,n.. • PWilNI Is ritteft ta 
the cDl'tSGle .,\er each receMI is s.ccnsf'vllw transferr-'. ,_.iCMlican,. U. 
Ml■ber of recarn that hne been transferred Is dis,laved in deci ■al. 

All abnal aat t....i!UtiOII occ.-s llhen lM alMrt se'Nellee is detectM ,,... 
the interlace or vhell Ute cweratar strike• ESC <18 hex> at the 952h cOMale. 

Sultseweet transfers _.. discarde~U nd in the tatter cne. the abclrt 
settuence is traMIM"'r"N to the interface. OJterator intervention at the athw 
device ■ isht M rewirM if it is unable to res,ond to the abort se4'Uence. 

TM transfer is nor.alts terainat.M when the encl of-file sewence is 
det.ct.M froa the ilrterf'ace. The f ite is then closetl. TM OPeratar sn fore• 
this cofMfitiaa ltv stritia!I cn.-z UA hex> •t tlM 9520s cDMOle; am, sultsewellt 
transfers fMNI tfle interf.ce •ill M discardect. After the trnsfer is ter■ i­
ute <norulls .- ahnol ullv> the file nne wv Is r-ereatn. The cwerataa 
••v then n••• another file to be transf•rrtd. 

Once the above o,tions have been correctly set, the user need onlY set 
the Pro!raaaer in reaote control ■ode, and enter either the Lor" o,tions. 
After tYPinf a file na■e in response to the quer~, the FTU will 9o into 
ter ■ inal ■ode, 9ivinf the user direct access to the ,ro9ra■■er. Usinf the 
relevant co■■ ands the user can then set u, the internal RA" of the ,ro9ra ■•er 

for uPload in9 or download in9 PRO" contents. Terainatin9 the Pro9ra ■■ er's 'O' 
co ■■ and (if uPloadin5 to the 9520) or the 'I' co ■■ and (in the case of 
downloadinf Prior to Pro9ra ■■ in9 a PRO") with a ctrl-\ will Place the FTU into 
transfer aode and initiate the aPProPriate data transfer. 

As you can see fro ■ the above exa■Ple, interfacin9 to other devices via 
RS232 has been ■ ade considerably easier on the 9520 usin9 the FTU Packa9e, 
■ ak i n9 the 9520 extre■ elY flexible in laboratory environ■ ents. This ,acka9e 
should not be under-rated. 

In the unlikely event that YOU have an~ Proble•s with FTU Please contact 
Steve Dearden at the "illenn i u■ UK office. 
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