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oS COMMUNICATIONS UTILITY

he host communications utility (HCOMM) for the 320 Software Develoemesnt Svstem
rovides the ability tc transfer ASCII Files betwean the ?520 anc other devices.
t - be executed under either MF/M or CP/M on a 5520. The transfar is made
ver an RS-232 tvre l1ink. HCOMM responds to and managzes ths RS-222 control

ines DTR and DSR. In addition, two softwars Protocols (positive/nesative
cknexzledse and XON/XOFF) are supmorted. The transferred files are compcsed of
- or €-bit ASCII characters in variable lensth records. Each record is normal-
v terminated by a selectable end-of-record seaquence. The entire file mavy be
erminated by & selectable end-of-file seauence. Other devices HCOMM mav commu-—
icate with mavy be another compPuter (throush either a terminal or a non-terminal
ort) or a4 Piece of eauirment (such as a PROM prosrammer). Virtually anv device
upPPorting RS-232 communications mavy be used. ‘

eneral Orerations

evaeral stemrs are resuired to prerare for and pPerform a file transfer. First,
he@ 'Pe of connection must be determined. This mavy be either to a terminal .
console) mort on another computer or to a non-terminal port on another computer
i~ piece of esuipment. Then, the physical Tink must be 2stablished. This.
‘@auires knowledse of the sisnals orisinating from and exerected by both the 9520
.nd the other device. A srpecial cable or a breakout box mav be needed to make
he correct connections. WKext, each of the smetions controllins a file transfer
iwwst be zonsidered and correctly selected. The ortion se¢lections derend on the
irerating parameters of the interface, the structure of the transferred file,

'he Protocol used, and the tyrpe of connection. The options mav also depesnd on
‘he direction of the file transfer. After the ocptions for a particular transfar
;av seen selected, thevy may be saved in an omtions file and ewuickly lcaded
gain in a zcubsesuent invocation of HCOMM. Finally, files mav be transferred.

o do this, knowladse of how tec cperate both HCOMM and the other devicae is
eayired.

-

hree examples are included in thi s document to describe HCOMM uzase in det;;l.
'he examrles are Presented in a ster—-bvy—-ster manner,. with each ster followine
‘he description of the relevant HCOMM display. The displarys are in the ordar
hatean cPerator would normally ccecnsider them in performins a transfer. Gener—
11 the followins suestions are answered for szach ster: Where was the infor-
aticn obtained that was requirec in this exampie? How was the information used
‘o select an option or Prescribe an action? And what, if anvthine, was entered
n response to the RCOMM aueries?

n this chapter, sets of exanrle descrimtions are preceded and followed by thick
¢1d lines. Examries of actual HCOMM displavrs and sueries are preceded and
©1lowed By thin bold 1ines. Cererator entries are pPresented in bold erint.
hrec snecicl cror;tor cntrics are 'ncioscd in. cnslc br;ckctst

“‘(CF) e ’tan!;Ue-rcturn chtr;ctcr -rnturn kcv Pressod

< T2 terminal mode entry character - contrel and T kevs PQ}ssed'
' simulttneously . : , -5
<~ i'au?l;;btractt:.— controi and & kevs 9res;ed sinultaﬂoouslv (shift
B a;Y-;iso tt rcnuxred ror ! kev}
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T COMMUNICATIONS UTILITY S

+tion of sPpecific eroducts, not eroduced or sald by Millennium, should nétijk
“strued as a recommendation, by Millennium, of their merits over other, simi-

~ mroducts. Thery have been chosen, as exameles of actual transfers, merely to

- “trate some tvyres of HCOMM usase, and how a user, faced with a simiTar task,
18, proceed. ' ) : i

xamrle #1 Intellec Series II, Model 230, runnins ISIS-II. V3.4

2 this examele. an. Intel hex formalt file was transferred from the Intellec to
1e 9520. " Intel hex format is & means of spescifvyine cocbliect fileswsins ASCII
.aracters. Each record contains an introductory character, a record lensths an
:dress, & reacord type, memory data, and a checksum. All items excemst the
atroductory character are rerresented in hexadecimal disits. The 93520 has
Tilities for manimulatine and executins Intel hex format files.

<amrle #2 8002 Micrasrocessor Lab runniﬂstKDﬁS, v3.1, and CP/M., V2.Z '

40 omerations were merformed in this examele. In one, a TEKHEX format fiTe was
~ansferred from the 93520 to the 8002°s memcry. TEKHEX is an obiect file
srmat, develored by Tektronix, that is similar to the Intel hex format. In the
ther omeration,. a text file was transferred from the 8002 to the 9320. .

<ameple #2 UNIX Time-Sharing System

. is examrle, text files were transferred in both directions betwesen a com—
zar runnine the UNIX svystem and the ?2320. Communication with the UNIX system

3 throush & modem connaction over a dial—us telerhone line.

rokins and Usine HCOMM S ‘ | '

host communicitions utility mavy be invoked in either of two forms:

OASHCOMM

OADHCOMM Filename -~ - ' L

the firct form the HCOMF oetions t}o inftialized with thoir’default va!u;s.

the second form the specified ortions file is loaded to initjalize the HCOMM
tions (see display K). " The filenams mayry include an sxtension.

MM initially eresents its menu. A menu item (display) mav bé selected by
ins the arsrorriate letter (urrer or lower case) and pressins the "return"
. The console screen is then filled with the sszlected dismlavy. Soms dis-

v~ are murely informational. -Others control ortidns. These sresent

L
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.nf mation about the crtions as well as their current valu The cparator mav
i1ter the values of the options in resPonse to the displavy’s Auefies. Enterins
, blank 1ine (Pressins the "return” kevy and ncthins 2lse) in response to any
querv leaves the value of the omtion unaltered. The menu is Presented asain
fter the oPerator has resmonded to all sueries in a diseTayvy. Other disrlavs
control file actions. In these a blank line immediatelvw returns the crerator to
the menu. The remaining menu items allow the ocrerater to reauest the menu be
sresented asain, or to exit HCOMM. An exameple of the menu, disrlav selectian,
.nd return to the menu is shcwn below. ' S

~ile Transfer Utility - Asvnchroncus Communicaticons Intzrface - Version 1.0

enus

General information resardins protocol

RS-222 1ink information

DTR/DSR information

Interface Parameters cetions

End—of-record sesuence option

End-ocf-file sesmuence osmpticn

Abort sesuence cmtion

ACK/MNAK options o . - -

XON/XQOFF opticon ’ ' _ < o RPN

Terminal mode comtions - . : # .

Save or lToad selected omtions to or from a file Y

Transfer files from interface to disk ) -

Transfer files from interface to disk - e
-— Diseplay this menu )

Exit file transfer utility

OZIrMCrHIODMMOOWD

‘n resPponsce to any wuery, the new omtions (blank or comma serarated) must be
:ntered with a carriagss-return. A bTank Tine leaves the crtions unaltered.
itrikine CTL-C as the first character returns control to the ceperating srstem.

Znt‘ desired manu item lTetter (Q C'feft_er) -~ skips informative text)s A <erd>
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~al Information Resardins Frotocol

“ile Transfer Utility is used to transfesr ASCII files between the 520 and
devices ovar an RS232 tvyrpe 1ink. The other davice mavy be a computer,

.M erosrammer or anvthineg else carable of meetins the interface and

:¢el reauirements.

is transferred in variable lensth records terminated by an oceerator
-table, end-of-record seauence. Tha maximum record lensth is 253
acters (excluding the end—-of—-record sesuence).

z3s mathods of svnchronizing and acknewledsing record transfers arz '
‘able (DTR/DSR, ACK/NAK, and XON/XOFF). Any or all of these eprotocols mavw
:lected, but at sufficientlv low transfer rates (2400 or less) none are
:r@ad. The DTR/DSKR pProtocol is alwars selectzd, but it mar be disresarde!’
ided certain hardware considerations are met (sez DTr/03R Informaticnl.

transfers are terminatsd normaily bv an cPerator salectable: end—-of—file’
znce. An abnoermal termination is sisnaiiesd by the transfer of an seeratar
ztapla, abort sequence. xTrEe

~ blank line t¢ return to menud <cr >

ransfar Utility - Asvnchronous Communications Interfaca — Yersion 1.0

General information resardins protocol

RS-232 1ink information

DTR/DER infarmation

Intarface Parameters coptions
. End=-of-record sequencs oetion

End—-of—-file sequenca option

Abort seauence omtion

ACK/NAK optiocns

XOM/YXOFF option

Terminal mode options

Save or load selccted options to or from a file
B Transter files from interface to disk
M Transfer files from interface to disk
M Displar this menu
3 Exit file transfer utility

LMoL WwiNpiuomwD

&

smonse to any ayuery:; the new optiéns (blank or comma serarated) must be
z2d with a carriase—-return. A blank line leaves the options unaltered.
ing CTL-C as the first character returns control to the orperatins svystam.

desir{d manuy item letter (2 <letterl = skips informative text):
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r +tg gperator wishes to surPPress the infermative taxt of a display the auizst
#t 1 should be used. This is done by tvping a “Q" or "a" followed by a Blank
~ comma and then the desired menu item letter. If the selzcted displav con— -
~ols ocptions their current values are pPresented before the displavy’s aueries.
"¢ menu iS not Presented asain an return from a disrlav that was selected with

he auiet cption. Only a reminder of how to resuest the menu is dismlarved, as
hown below. £ ©

nter desired menu item letter (@ <Cletter> - skirs informative text): @ A& <crl
nter 2 blank line (or anvythine) to return to menu: <er> D sw

JTE: Item N displavs the full menu

nt‘» desired manu item letter (Q. <Tetter> — skirps informative text):

R

COMM orerates in three modes. It is in entry mode whenever it is waitins for
ne cmerator to’ trre something in response to a suarvy. The orerating svstem:
rovides a means to abort HCOMM,. while in entry mode,. by treing control—-C as the
irst character of a response. A control-T entered as the first charactar of a
esponse Putc HCOMM in termindl made after the "return” kev is pressed. When
erminal! mocde is exited tha remainder of the line (follcocwins the contrel-T) is
aken as the response to the auervy, unless it isc blank, in which case the =suervy
€ r-~eated. For more information on terminal mods sez display J. Finally.

COr. is in transfer mode when a file transfer is takins place. A description

£+ transfer mode mar be found Precedins the descrirtiocn of dispiary L.

nitial Connection Decision

ML =

me first decision facing the user is how the 9520 is to be connected to the
ther device. The other device mav treat the 2520 either as a terminal or a
ondgrrminal. Most computer svystems pProvide utilities to dismlav ASCII text
iles at a terminal and accept input from a terminal to be stored in a file.

~e 9320 can be connected to these svystems as a terminal and make use of these
#ilitizs to transfer files. Alsc. socme comPuter svstems pProvide special utili-
ies that surport communications throush alternate I/0 ports. The 7520 can be
snnected to these as a non—-terminal. And of course, other esuipment mayv bs

erminalt perirherals themselves so with these the 9520 must not be considered a
#rminal. ; :

cazPle #1 Intellec Series II. Model 230, runnins ISIS-II, V3.4

e Intellec had an alternate mort (TTY) that was connected to a line Printer.
i ePrinter was known to utilize the tvre of RS-232 communications reauired by
sOMM. By readins the associated manual, it was lzarned that tha Intellec had
*ilji*‘es for corPvins ASCII text files to its TTY mort. ECince the intended

*ans r was only from the Intellec to the 9520, these carabilities were deemed
;6 -ient. It was decided, therefore, to cocnnect the 9520 as a non—terminal to
¢ MY mort on the Intellec.
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2le #2 8002 Microerocassor Lab running TEKDOS, YZ.1, and CP/M, Y2.2

zading the associated manual, it was learned that the 8002 had a terminal
as well as an alternate ramcte 1/0 port. For the text file transfer either
could have been used. -On readine further, however, it was found that the
EX format file transfer could only be accomerlished with an 8002 utility that
anly the remote I/0 port. It was decided, therefore, to uses the remote 1/0
for beth transfers and to connect the 93520 to it as a non-terminal.

arle #3 UNIX Time-—Sharins System

onlv available connection to the UNIX srstem was throush a modem. B
.ding the UMIX svstem manuals, it was learnad that utilities existed for b
iTing a text file ta a terminal and accesting input from a terminal to be-
:red in a text file. Therefores tex®t file transfers both to and from the UNIX

stem were mossible. The 9320 was necessarilvy gonnected to the modem as a
rminal. Vo T : : ’ N
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st ishines the Physical Link
iselay B — RS-232 Link Information

o establish the mhrysical link., the user must connect the RS-222 like, line
rinter Prort (J12) on the 9520 to a similar sort on the other device. HCOMM
andles its port in a fashion similar to Data Communications Esuipment (DCE).
'he other device’s ability to managse and respond to these Tines must be deter-—
ined. It may be necessarvy to make a srPecial cablc, or use a breakout box, to
ross connect certain Tines. A detailed descrirption of the RS-232 lines handled
v HCOMM and the 9520 is presentoed in display B, as shouwn below. o "

:s-gz Link Information

he interface to the ¥520 invelves an RS-232 tvpe link. The rins connected, .
he Tines assisned to them, the directions of the sisnals. and their uses are
ndicated below: LT e . S

- Protective Ground {comman)

- TXD / Transmitted Data (to 9320) - data transmitted from other device
- RXD / Raceived Data (from 9520) — data received by other device

- .TS /7 Reauest to Send {to 7520) - isnored

- LTS / Clear to Send (From $320) - samc as OISR .

— D3Rk / Data Zet Ready {from 2520) - controls other device transmiscsion
- Sisnal Ground . (common)

- RLSD/ Rec. Line Sis. Det. (from $520) - held marking (ON)
0 - DTk /7 Rata Tépminal Ready {to 9320) - controls 2520 transmission

¢r more information on_thc "control”" Tines, see DTR/DSR Information.

‘ o

rntar a blank line (or anvthins) to return to menu: <ecrd>

~amrle #1 Intellec éerics If{ Model 220, runnine ISIS-II, V3.4

he Intellec was faound to use the linc Printer attached to its TTY port in the
ame manner as the $320 used that erinter. From this fact it was concluded that
he Intellec TTY mort was rperfarmine like DCE, as does the srinter port on the
$20. To connect the 9520 to the Intellec’s TTY port, therefore, an RS-232
~eakout box was used to connect the 9320“s TXD min to the Intellec’s RXD min.
ince the data were only transferred from the Intellec to the 2520, the other
sdta 'ine (9520“’s RXD to Intellec’s TXD) was unnecessary, and therefore not con-
bt ot < Alsoc, by examinins the cable connectins the Intelleac’s TTY port to the
ine printer, it was learned that the printer’s DTR rin was connectsd to the
1t(;'tc’s €TS min. Since the printer was known to manase the DTR line cerrect-
r (and hance that the Intellec had to respond to it correctly) %the $520“s DSF
in was cennected to the Intellec’s CTS ein. And, cf course, sisral srcund was



=T COMMUNICATIONS UTILITY )

-

connectad. The connections that were used are tabulated below.

2520 min te Intellec 2in
(TXD) 2 = = = = 3 (RXD}

(DSR) & - = = = 5 (CTS) h
N —(;ommon)- 7

xamele #2 3002 Microprscessor Lab running TEKDOS, V3.1, and CP/M, VZ-Z;

- readins the associated manual, it was learned that the 3002 remote I/0 part
erforms as Data Terminal Esuiement (DTE) and manased and reseponded te the DTKR
nd DSER con*trol lines. Therefore, the 9520 was connected directlv to the 8002

zmote L/Q psrt with a flat ribbon cable. The necessarv connecticns ars tabu-
2ted below. - ’

EBZQ‘!in :tb- ‘8002 ein

(TXB) 2 =- =— - =.2 (TXD? o -
(RXD) 3 = = = = 3 (RXD) - y = B
(SR) & =- = = = & (DSR) =

7 =—(commonl— 7
(DTR) 20 - - = = 20 (DTR)

‘a.mle #3 UNIX Time—Sharins Svystem = ok
z modem performed like LDCE, of course; therefore: a breakout box was used to-
>3 connect the data lines. Alsqos by readins the modam’s manual, it was
irnad that the modem resuired an active DTR sisnal from the connected termi-—
. The $35207’s D3RE ein was connected to the madem’s DTR pin for this surrose.
modem was also found to hold its CTS epin active when it was rzadv. This pin

connectad to the 2520°s DTR pin. The connectiocons that were used are tabu=
Ted belsw. ’ , u.

232Q ein to maodexs ein

(TXD) 2 - - - = 2 (RXD

(RXD) & - - = = 2 (TXD)

(DSR) & - - = = 20 (DTR)
7 =(common)-= 7

" (DTRY) 20 - - - = 35 (CTS)

slay C - DTR/DSR Information

erimary eprotocael for controllins transfor svnchronization and sepecd is tweo
.dv/not ready" control! lines, DTR and DER. The DS? line is held active when
" is ready to receive and is inactive when HCOMM ic not ready to receive.
.« other device cannoct resepond to this sisnal a software pProtocs] must be
cted to control the transfer of da*a to thne 9520. Htwever, no protocol i }
ssarv if the data is sent to the 9520 at less than 28C charactars/second.
HCCMM will not transmit data unless the incoming CTE lina is active. 1If
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¢ ther device doés not manase this line correctly it must either be held
ztzve at all times or remain disconnected. Also., in that event, a software
~otecol must be selected ir the other device carnct accert the transferred data

5 auickly as HCOMM sends them. This information is reiterated in diselav C.,
e shown below.

TR/DSR Information - “ N

ne interface’s DTR line controls transmission from the 252C. The DSR line

sntrels transmission from the other device. Of the othar twce commonly used
ontrol sisnals, RTS is isnored and CTS is held the same as DSR (see RS-232

ink Information). : a8

~e Y520 will not transmit unless the other device indicates that it is rcady .
s reczive by holdins the DTR Tine inm an active state. - SimilarTvy, the 93520 -
i1l hold the DSK line in an active state only when it is rcadvy to receive.
"uss these lines provide svynchronization and smpeed controls if the other ..
avice is camable of manasins and responding to them.

¢ the other device cannot manase and raspond to these lines. svnchronization
“d sPeed contrsasls. if needed. must be accomeplished with either an ACK/NAK ar
IN/XQFF protocecl, or both. Furtharmore, the DTR line must be held in an

tt @ state. This is done automatically in the 93520 hardware if the other
zvice 1is net connected to the DTR Tine. If the other device is connected,
rwever,; it must be responsible for holdins the DTR line in an active state.

-

“ter blank line (or an?thins) to return to h;nu= <er> #

amele #1 Intellec Saries LI, Model 220, runnins ISIS-1I, V2.4

~om Previous use of the line printer it was known that the Intellec”’s TTY port
srrectly responded to a comtrol Tine sisnal. For this rezascn the $320“s DSR

.n was connected as explained previously. Since the data were only transferred
‘om the Intallec to the 9520, the other control Tine (?2520“s DTR to Intellec’s

"8) was unnecessary, and therefore not connected. '

-

amele #2 8002 Micreprocessor Lab runnins TEKDOS, V3.1, and CP/M. V2.2

@ DTR and DSR control 145¢s wof.vfouhd to be correctly manased and ra2spondad
i by the 8002 remote I/0 port. (As will be exrlained later, however, an

K/NAK protocol was necessary to control svynchronization for the TEKHEX farmat
le transfer.) ’

C
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»le #3 UNIX Time-Sharins Svstem

2 the transfer speed and svynchronization of the UNIX svstem could not be
sed with the control lines over a modem connection, the centrol line con-—
.ions were only rcquirad.Fon correct omeration of the modem.
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] ions Selection
Jisplay D — Interface Parameters Options

“‘aving established the mhrysical link it is necessarw to inform HCOMM of the
.nterface paramctors.  There are four such: the size of each data character
either 7— or 8-bit ASCII). the selection of Parity generation and checking for
ach character, the number of stor bits transmitted with each character. and the
ransmission rate (bits/second). In response to the suervy the user mavy enter a
'ist of um to four letters, serparated by blanks or a comma. The letters corres-
ond to one cption selected for each eparameter and mav be tvwped in anvy ordar.
“rovided .there is no entrv error, when the Yreturn” kevy is Pressed anvy neuw
,ptions entered are selected and the user is returned to the menu. The inter—
-ace Parameters options are controllad by dismlay D, as shown belouw. +

_ntarface Parameters Options . -y . E T I

"he interface may have one of the appromriate options, listed below:. selected
~or 2ach of its four parameters. A =L

-

Data Size: A - 7 bits . B - 8. bits : - _
aritys C —Nene O - Odd F - Mark . (7-bit data size enTvy)
- E - Even G — SPace (7-bit data size cnlvw)

Stop Bits: o 4 ‘T-2 =

Baud Rata: J - 110 N — 2300
K — 200 C — 4200 )
L. - -&00 P — 260Q

3 M = 1200 @ - 19200

‘nterface eparameterc options:
2t B - & bits Parity: D - None  Stom Bits: H -1 Rate: P = 2600

L -
3

nter new cptions: <Lcer2

ictet The mark and smace "parity"” opticns are different from the others. The
rest cf the ortions are used to directly set up the interface harduare.
The mark and srace ocptions, hocuwever: actually use 8-bit transmission and
recertion and use software toc gsenerate and check the most sisnificant bit
for the arprcorriate condition. If used with the 8-bit data size ortion
trhey are the same as the no rarity omption.

>
I

)

[
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imle 1L Intallec Szries Il, Moedel 230, runninsg ISI3S-II., V2.4

» the Intellec’s use of the line srinter it was known that three of its
:rface marameters had to bet S bit data size, no eparity, and sng stop bit.
rate for the erinter was %400 baud. The Intellec TTY pPort was set to this
z, however, By a special erosram. It was dacided, instead, to use the port”’s
ault rate for the Intel hex format file transfer. The namc of the T1Y port
gested that its defalut rate misht be 11QC baud. This rate was triad and it
kad. Since only the rate differed from the default initialization Parame—

s, only its new selection was entered and the othar orPtions were left unal-
zd. S

rfaca pParamzters gertions:
¢t B — 3 bits Pari®y: 1B - Mone Stor Bits: H - 1 Rate: P —-9&00

>
=
2

:r new asPtionss 4 {cro>

arle #2 S3SC02 Hicrdprocessoc Lab runnins TEXDBCS, V2.1, and CP/M>» V2.2

~23adings the assaciatcd manual, it was lecarncd that for the TEKHEX format fiTe
f2r the interface parameters werat 8—-bit datzx sizz, no Parity, wne stor
©» and 9400 baud rate. Since these are the default initializavion valucs, no
cPticns were entered. :

2rface paramaters options: -
¢+ - B - 8 bits Parity: 0 - None Stom Bits: H - 1 Rate: P - 2800

:r new oPticns: o2 ‘_

zry for thz text file transfter, different intarfacz Parametzrs gpPiions were
acted. From pPrevicus exmerience with CP/M it was known that the utility used
sransfer tha text file would simulate 7-bit data with 3 srPace Paritvy bit.
dafault initialization marameters (3-bit data with no Paritv) could have

1 uszd without affecting the data, but the actual pParamaters were chosen
~gad, to erovide a better check on the transfar,

arface marameters omtions:
z3 B - 8 bits Parity: D - None Stoe Bits: H - 1 Rate: P - 9400

:r new oPtionst A G <cro>
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x w»le #3 UNIX Timz-Sharing Svystem

X _
he interface rarametars omptions for the UNIX svystem were determined from the
ettings of the terminal beine used. Thev wersz found to be: € bit data size» nco
arity, onec stom bit, and a 1200 taud rate. Onlw the rate differed from the
efault initializations so cnlvy that rarameter uwas altered.

nterface Parameters options:
z2¢ B - 8 bits Paritvye D = Ngcne. Stop Bits: H -1 Rate: P - 2400

~ter new cPticns: M <cr>

isplay E — End—=of—=record Sesuence Ortion

ne ASCII character data transferred by HCOMM is organized into variable lensth
zcords that are terminated by an end-of-record sesuenca. The ASCII text files
tored cn the ©3520“s diskettes have variable lensth reccrds terminated by a
arriase—-return/line-feed sesuence. The murpose of displiar E, therefore,r is ts
~ovide ths translation between tha seauence used on the ?520°s file svwstem and
mat being senerated or exrected by the other device. In some cases it mavy be
«¢ sarvy to have an empty end—of-record sssusnce: with fixed lensth recaords,
gr exampPle, or with variable lensth records that contain a count rather than a
erminater. Such files mav not be acceptable to many of the $520“s standard
tilities but HCOMM mavr be able to transfer them for special pPurposes.

nere mav be uP to 14 characters in the end-cf-record szasusnce. They are each
stered., in order and blank or comma serarated, as two—-disit hexadecimal numbers
zpresentins their ASCII codes. An smpty seauence is selected by enterinsg "N”

-~ "n" alone on the Tine. ' ' s e
ne HCOMM record buffer may contain up to 235 characters. If the record rcad
~om disk fills the buffer befoure a carriage-return/line~-feed is azncounterec the
zcord is scnt to the other device without an cnd—-of-record seauence. Likewise,
s the buffer fills with characters from the other device bzfore an end—of—
2cord zesuence is detected the record is written to the #3200 filc without a
warrizgse-return/ltine-feed. This will harPren, particulariv, when the end-ocf-
2cord seauence is empPpty unless the entire file is less than 2535 characters.

 the last record received by HCOMM is not prorerly terminated with an end-cf-—
scord scauence it is discarded. This is done so that, when the ?320 is con—-
:cted as a terminal., the eprcmmt that is normally sent to a terminal after a
ancfer, by the other device, is not written to the 2520 file. This also means
at whan the end—of—-record seauence is emPty a last partial record containing
1id data mavy be discarded. In this case, loss of data mavy be avoided bv

wins the other device send 2T4 pad characters to insure that all valid data is
it n to the file. A text editor on the ¥520 mav then be used to remove anv
d wvnaracters that mav be in the file.

(.

%
i
o
ot
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nd=of-record Sesuence QOetion

-

end—-of-record seguence is the sesucnce of charactors that terminates the
ansferrad recards of AZSCII charactars. When stored on the disk of the 7320,
i3 scquence is CR-LF (00-0A hex). If the other device uses scme other

quance for this pPurpss2, it must bz made known to the File Transfer Utility
that the se=auence can be correctly translated.

i

—of-record sequenced OD OA

-ar new end-of-record sesusnce =
{hex brtes ar N i+ nonel: <Lcrd>

s sl s e

= N S

—= SRR ST IR IR TSI

mmle #1 Intcllec Series II, Madel 230, running I3IS-II., V3.4

|

Ppravicus use of the linc printer it was known that the Intellec sent a
-~iage-return/line~fesed sasuanca at the end of each line. Since this is the
ault initialization end-cf—-record seeuence, No nNew 3e’uence was centered. !..

—of—-racord seauencas 0D 0A

zr new end—of—racord seayence
‘hex bvtes or N if nonel: <crd>

arle #2 83002 Micreprocessor Lab runninsg TEKDOS, V3.1, and CP/M, V2.2

~2adine the associated manual, it was learned that the 2002 exmpccted a
iage-return at the end of each record when transferring a TEKHEX format
. That character was 2antered as the new end—of-record sesuence.

~s=procord seauences OD 0OA

new cnd—-¢f-record szagence
ex bvtes or M if noneld: OD <cr>
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2 r. when selectine cptions for the text file transfer from the 2002, it was
eterminced bv experimcntation that the ond-of-record se¢auence needod to be set

v carriage~-return/line—fesed. The exPeriment was carried cut bvr mlacins HCOMM

n terminal mode and then transferring the text file from the 8002. This caused
he text file tc armear on the $520°s console. From this it could be sezen that
oth a carriagse-return and a line—-feed were beins sent by the 2002 after each
ine. Such & visual inspection could not rule cut the Possibilitw of other.,

nseen control charactaers, but a simple carriase-return/line-feed sesuence was
ried first and it worked.

nd-cf—-record seauencet 0D

nter new end—of-record sesuence
_tex bwvtes or N if none): DO A <cr2>

xamerle #3 UMNIX Time-SharinS'Svsfem- '_i¢f_f"
¢ was known freom Previousvuse that the utility that accepted characters from =
NIX svstem terminal and stored. them in a text file expected a carriage-rsturn--
fter cach line. For the text file transfer from the %3520 to the IUNIX svystem-

heretore, that charactser was seiected as the and-gf-record szquence. B K

e

ns=cf=-reccrd sesuence: ©QD O/ — e

nter new end—of-reccord sesuence
(hex bytes or N if nonel): DB <ler> -

t was also known from Previous use that the utility for writins text files to a
ulx'%Ystem terminal sent & carriase—return/line-feed after each line. Later,
ar The text file transfer from the UMIX svystem to the 2520, therefore, those

40 characters were selected as the end-cf-record sesuence. :

sd=of=-record sesuence: ¢©D

"ter new end—-cf-record sequence
{hex byrtes or N if nonel: D &<cr>

selay F - End-cf—file Sewuence Omrtion

it 1y, the end of the transfer is sisnalled br an end-of-file seauence. The
sCI. text files stored on the ¥520’s diskettes use SUE (1A hex) for this
irprce when the last block of & File is a partial block. The pPurrose of
sP.uv F, therefore, is to mrovide the translation betwaen the character uscd
i the ©%S20“s €file svstem and whatever seauence is beins senerated or expected

X=1

o
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e other device. In some cases it mavy be best, or ¢ven necassary, to have

-uPtv end—ocf—-tile sequenca.

end—of—+ila seauence mavr contain ue to 14 characters. It is antered in the

2 manner as the end—-af—-record s2quence.

d=of—file Seauance Oetion

2 end—-of—File sesuence is the scauence of characters that sisnals nocrmal 1'
-~minations of the transferred files. Whan stored on the disk of the 9929, ™
.3 seguence is the character CTL-Z (1A hex). If the other devica2s uses same
~er sequence for this msurmosa. it must be made kncwn ts the Fila Transfar  °
s1itv so that the seduence can be caorrectly translated. R

.3ﬂn

i-—of—fila sequenca:s 1A

.ter naw cnd—of—Ffile sesuence : -
{hex brtes or N if nonel: <Ler>

-mmle #1 Intellec Series II, Model 230, running I3SIS-II, V3.4

:m Previous use of the Tine pPrinter it was known that the Intellec sent no

.~racters to sisgsnal the end of a file that had been capiad to its TTY port. It
also known that the default initialization cnd—cf-file sequence (1A hex) was
ikely to occur in the file to be transfarred. If ths default end-of-file
ience had occurred in the file it could have caused HCOMM to close the file
aturely, thereby Tosins data. In order to eravent this an emptvy end=-of-file

.cnce was celected.

3f=file sgmuznce! 1A .

- new end-of-file sesuence
2x bvtes or N if ncnel: N <Ler>
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x=~ “le #2 300Z Microeprocessor Lab runnine TEKDOS. V3.!, and CP/M, 02.2
+ reading the associated manual, it was learned that the 2002 expected no end-
+=+1le semuence after a TEKHEX format file transfer. fSince the 8C02 wa:z inter-
retineg the data, it recosnized the end block defined in the format. Therefore:
n emPrty end—cf—file seseuence was selected.’

nd=or=—+ile seauence: 1A

nter new end—of-file seauence
({hex bvytes or N if nonel): N <cr>

ater. for the text file transfer from the 2002 to the 9520, the snd-of=File -
cafEce was selected to be SUB (1A hexx)e This was done beacause the CF/M '
TiNPtv used on the 2002 had the capabiiitv ¢f sendins this character, aftaer the

gxt file, as a sisnal that the transser was comelatsz.

rnd=of=Ffile sequence: NONE T I

nter new end-cf—file sawuence = - , : Sk
(hex bytes or N if nonel: 1A <{crd>

<ameple #3 UMIX Time-Sharins Svystem .

3~ the text file transfer from the 9320 to the UNIX svstem, the UNIX svstem
+tiTitv that was used exrected to receive an EDOT (04 hex) to signal -the 2nd of .

"Put from a terminal. Therefore, that character was selccted as the end—of—
1€ segsuence. ‘ : : .

“d=of—+ile seauence: 1A

ster new and-of—Ffile sesuence
{hex bytes or N if nonel): & <{ecr>

;r the text file transfer from the UNIX svstem to the 93520, the UMNIX svystem
rilitv that was used was incarable of cendins a sesuence to sisnal the end of
¢ transfer. Thearefcres when the ortions were being selected for this trans-
.~ an empty end-of—filc sewuence was selected.

id=of=filc seauence: 04

iter new end—oF-‘iic seauence
(F ' bvytes or N if nonel): N <cr>
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~lay G — Abort Seauence Omtion

Abort sequencz mavy be received fram the other device, or sent to it if the
:rater forces xn abert from the 9520°s conscle (see dispiavys L and M). When
abort occurs HCOMM immediately halts the transfer and discards any cha:acters
bszauentliy reaczived from the cther device. fF the transfar is from the cther
vice, the portion of the transFer received merior ta the abort is written to

g file.
-2 abort scauence mavy contain uP to 1& characters. It ic entered in the same

=

“mer as the end—of—record szguence.

rt Saquence Option : : : .
abort seguenca is the seguence of characters that sigsnals abnormal c

~minations of the transferred files. It halts ths file transfer and causes

# subscaucntly transferred characters to be discarded. The sesuence uscd b
~z ther devices:; i1f anv, must be mads known tc the File Transt+ar Ut.YLtY sC

A lt can be transferred and detacted corrcctiv.

2

~t seauenceil i8

"2r new abort sesuence
‘hesz Bytes or N 1f nona): <Ler>

B e e e e e e e o e e e

Intellec Series 11, Model 220, runnins ISIS-II, V3.4

amle #1

~ough not verified, it was surmised that the Intellec would not resmond to an

~t sequence recsived by its TTY sort, nor would it send such a seausncs to
“al & mroblem in sendins the file, Therefore, an empty abort sesuence was

cted.

sgquence:? iB

~ naw abort sesuznce

i

nexx bytegs 2r M if ncnel: N <ecrp
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xamPrle #2 3002 Micreprocessor Lab runnins TEKDOS, V2.1, and CP/M, V2.2

v reading the associated manual, it was lcarned that the 2002 would send no
bort sequence when it was receiving a TEKHEX format files however, it would
espond to a record that besan with two slashes by causineg succeseding characters
n the record to be displaved on the 8002’s consslie. Thereforsz, the abort
equance had to begin with a carriase-return so that succecdine characters would
¢ interprreted by the 3002 as the besinnins of a record. Then a number of null
naracters had to be sent, since it was known from Previous exrerience that the
202 was slow to respond to a carriase-return. Next the two slash characters
"//") had to be sent to sisnal an abort. Finallw, a pound svmbol ("#°) was

ant so that the fact that the transfer had been aborted would be visible on the
20278 ccocnsole.

&

bert seauencer LB

nter new abort sesuence - e L
(hex brtes cr N if none): DO Q0 QOC 0000000 2F 2F 23 <cr>

ikewise, when sendins a text file to the 2520, the 8002 would not send an abort
zauance but would resrond ta an ETX (03 hex). Therefore, when the options for
ne *ext ¥File transfer waere being selcected, that character wac seleocted as the
Sol scauence. % o e

zort sesuence: 0D 00 Q0 Q0 00 00 Q0 00 Q0 OO QO 00 00 2F 2F 23

nter new abort sesuence : . TR e
(hex byvtes or M if nonel)t 3 <ler> '

camprle #3 UMNIX Time-~Sharins Srstem

© was learned by experimcntation that the UNIX svstem would respond to an ETX
32 hex) at any time by abortine the currently exxecutins prosram, but would send
: abort scauence. Therefore, an ETX was scTected as the abort seauence for the
ixt file transfers in both directions.

ort seauesnce! iB

ter new abert sesuence
(hax bytes of N if none): 3 <ecrd>

X=1%
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.1y H = ACK/NAK QOetions

2 ACK/MAK software protocol resuiraec the recaiver to recpond, whan a record is
~t to it, with aither a positive (ACK) or nesative (NAK) acknowledsement. The
syences uced for acknowledsements are omerator selectable. If this mrotocol
sticen is selacted HCOMM exrects the arerorriate sasuenczs when sendins and
zn2rates them when receivins. UWhen sendins, HCOMM sends a record and then
aits until recaivine an acknoswledszsment. If it is mositive then HCOMM sends

e next record. 1f is it nesative then HCOMM sends the came record asain.

en receiving, HCCMM sends an acknowledsament when it receives a record. IfF
ere were no &rrors in the rceccord (Parity, overrun, etc.) than a positive
tknocwledszment is sent. If anvy arrers werz detected then a nesative acknowl-
igement is scnt. :

record is normally terminated by an end-of-record sesuence. However, for t
rPoses 3f the ACK/NAK prctocaelr a full record butffer (255 characters) ia a¥
:nsidered a record. Theretcre, ACK/NAK should onlyw be used with a non—emetr
~d=—g+r—-reccrd sesuence, and none of the transferred records should contazn morg
san 234 characters, excludins the end—of-record seﬁucnce. L %

et

EINAK Cptions

~c file transfar Protocs] mar Prescribe a resrponse from the recesiver aftar
.zh recerd is transferresd. That response is either an ackncwledsement (ACKY
2 29uest for retransfor (NAK). There are no timeouts in the eprotccol, so
i. alsc pPossible for the receiver to control transfer speed by withheldins
resPonse until recady for the next record. “s -

[{C

2 the use aof ASCIT standard names, ACK and NAK are actually orerator
table sequence of characters. The use af ACK/MNAK does not conflict with
protocol cPtions unless the selected ACK/NAK characters are the same as -
-2 other sisnificant eprotocol characters (XON, XOFF, end-of-record sesucncas
-2f-fila seausznce, or abort sszauance). ‘b

/NAK option: DISABLED
sequencasl 04
sequaence?s 15

>le or disabTe ACK/MAK option (E or D): <Ler>
-r new ACK seauence

‘hex brtes): <ero>
ter new NAK sgauznce

‘hex bytes): <Ler>

»le #1 Intellec Seéies II, Model 220, runnins ISIS-II, V2.4

a che Intellec was carable of responding to a contrel lins erotocol, no
sare eprotocosl was needed. Hences the ACH/NAK eprotocol was l1gf: in its )
1t (disabled) initialization state.
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Chk. ..AK. eption: DIZABLED
Y. seauyence: 06
Ak, seauence: 1S

nable or disable ACK/NAK ortion (E or D) <Ler>
nter naw ACK seauence :

(hex brtes): <Lecrd>
nter new NAK seauence

(hex brtes): <cr2>

- d

xamrle #2 3002 Microerocessor Lab running TEKDCS, V3.1, and CP/M. V2.2

s dins the asscciated manual, it was learned that the 3002 reauired an
Cr./NAK Protocel for the TEKHEX farmat file transfer. Thz pPositive acknowledse
equence was learncd to be the character "O" followed by a carriase-return. The
¢sative acknowledse seauence was learned to be the character "7" followed by a
arriasc-return. Therefore. the ACK/NAK option was enabled and the seauences
ere selected arpraopriateiv. Ik

CK/NAK cprtiont: DISABLED
CK sesuence: 046
k. ‘quence: 15

nable or disable ACK/MNAK ocetion (E or D): E <ecr>

nter new ACK seauence ~
(hex bvytas): 3Q D <cr> e

nter new NAK seauence -
(hex brtes): 37 O <cr>

‘Fne text file transfer from the *300"> to the 2?32 0 no scftware protocel was
equ-rcd, therefore, the ACK/NAK oertion was dicabled. The sequances were left
n2aitered since they have noe effect when the protocol is not used.

CK/NAK. ception: ENABLED
<K seaquence: 30 0D -
K szauence: 37 OD

nable or disable ACK/NAK ortion (E or D): D <cr>
nter new ACK seseuence ‘
(hex brtes): <cro -
~ter nesw NAK sg¢auence
(hex Lvtes): <cr2>

cam.-.¢ #3 UNIX Time-Sharine Srstem

re HCK/NAK protocol was left in its default (disablced) initialization state for
te text file transfers in both directions.
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NAK, spticn: DISABLED
X seayencea: Q5
=~ sequence:’ 13

~able or disable ACK/NAK omtion (E or D) <Ler>
rnter new ACK sessuencea -

{hex brtas): <Lerd>
ntar ne2w NAX sesusncsz

(hex brtes): JLerd>

iselar I - XON/XOFF QOetion ' '.ﬂi’.
he XON/XCFF software protocol allows the receiver to sucpend and resume the; .
~ansfer. When HCOMM’s receive buffer becomes nearlv full, it sends an AOFF
~aracter (13 hex) to the cther device as a sisnal that the other davice should
-3P sending. While the transfer is thus susmended HCOMM continues Processing
-2 characters it has alreadr raoceived. Then, when the rececive bBuffaer bacomes
-arly emPtyy it sends an AON character (11l hex) to inform the octher devica that
mav rasume scndins. HCOMM also resrponds to incoming XCOFF and XON characters
rn2n this pProtocel cption is s2lected. hen it reczives an XOFF it sends at
S twe more charactoers before stopeing, and sends no more until after it
:zelves an AON. '

{0F= Qption

file transfar protsocol mav allow the recaeiver to temporarilv 3usPend
wsTar v sending an AOQFF (13 hex) to the trancmitter. To resume tha
sfar the receiver sends XON (11 hex).

transmitter is pPresumed to be able to resepcnd auickiy (i.e. within tws
~acter times) after receiving an YOFF. Similarly, the receiver is pPresumed
‘@ abla to accert uP to two additional characters after sendins XOFF.

FF option: DISABLED

~ or disabie option (E or D): <erd> )
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<xamele #1 Intcllec Series II, Model 230, running ISIS-II, V2.4

ince the Intellec was carable of res~onding ta a control line eroracols, ne

sftware Protoscosl was needed. Hence. the XCN/AOFF protocel was teft in its
efault (disabled) initialtization state. ’

IM/XOFF omtion: DISABLED

mable or disabhle option (E c¢cr DYz <Lerd>.

a.r‘e #2 3002 Micreerocesssr Lab runninsg TEKDOS, V2.1, and CR/M, V2.2

v reading the associated manual, it was lecarncd that the 3002 4id rnot manaze an

JM/XOFF protscol throush its remcote I/0 port. Therefore, the AON/XOFF zeption
is laft in its default (disabled) iInitialization state for the transfars in
:th directions. ” ; - =

IN/AOFF oetion: DISAELED

jar’2 or disable ceticn (£ dr DY <Ler>

cample #3 UNIX Time—-Sharins Svstam.

- readineg the associated manuals, it was learned that the UNIX svstom used an -
M/AXOFF protoecel for communicatine with its terminals. Sincs the 2520 was

ynnacted as-a terminal. the XON/XOFF mrotocol was enabled for the taxt file
~ar’ars in both directisns.

IN/XQFF gpticn:s DISABLED

abla or disable option (E or D): E <Lcr>

.splay J — Terminal Mode Omtions

1@ terminal modebontions are selected to control HCOMM’ s actions when the 9520
connacted to the other device as 4 terminal. These options are onliy in

‘foct whan HCOMM is in the terming]l mode. Theay have no effect during *ranzfar
de

en ¢the automatic terminal mode cmtion is enabled HCOMM immediately 2sntei s
re._Aal mode after a transfer fil¢ name is entared (ses Ziseplav L or M), Than

L >
2n terminal mode is exitad HCOMM is ready to Besin tha transfer immediatalr.
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arle #1 Intellec Scories II, Model 230, runninsg ISIS-II, VI.4

ce the 9520 was not connected to the Intellec as a tarminal none of the
ninal mode oPticns were alTtered from thair default initialization states.’

Tomatic terminal mode aptiont DOISABLED
~minal mode apceraticn: FULL-DUPLEX
—eceive/eche filter" list: NONE

arminal mode exit characler: ic-
~ransmitted exit sesusnc=: NONE

nable or disable automatic terminal mode omtion (E cr D): <Lerd ;’
wter new terminal mede oeperation (F or H): JLer> : ’
~ter now "receive/echy filter” 1ist . = S T
(hex bytes or N if none): <er> ' * 3 A
-ter new axit character (hax byte): <erd S e
“re2r new transmitted exit seauence L,
{(hex bvtes or N if nonel): <er> s & i

ar e #2 300Z Microerocessor bLabk running TEMDOS, V3.4, and CP/M, Y2.2

e the PT20 was not connectad as a terminal and tarminal muds was wnle Lsed
exPerimentation, nane of the terminal mode ortions were aitared frum their
“ault initialization states for *ne transfars in either diraction.

-smatic terminal mode omtion: DISABLED

minal mode seperatisn: FHLL-DUPLEX .

-z2ive/echo filter" listr NONE ' . '
-minal mode exit character: ic

zasmitted exit scauencesr NCONE

ie er disable autzsmatic tarminal mede oepticon (E c¢cr D)2 <Lerd
zr netw terminail mode operation (F or H): <Ler2>
r new "receive/gzche filter™ list
‘hex bytes or N if none): <Lerd>
Ter new exit character (hex brtel): <Llerd>
—2r new transmitted exit se=xusnce
{hex brtcs or N if none): <Lerd>

1 08 )
w o 0

-ple #3 UNIX Time-Sharins Svstem

+ 1 taxt file transfer from the 93520 to the UNIX svystem, HCOMM would not
;.o resmpznd muizkly €0 the automatic terminal omtion was left in its dzfault
zakled) initialization state. The UNIX system opserated with full-duelox

-nals su the creraticn option was alss left with its default initialization,

.3 surmised, and subsequsentlw verified, that the UNIX system would scnd nio

X=~2Z
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7ic  ption is usaeful whan HCOMM must be prcrared to raspond vary auicklw after
raving terminal mode (s.5. as in Example #3, transferring a text file ts the
320)., The terminal mode operation option detcrmines whether or not HCOMM

thees input characters locallvy while in terminal mode. It will ache lecallywy
1an HALF-DUPLEX is selocted. UWhen FULL-DUPLEX is selactaed, HCOMM assumes that
1@ ¢cther device will eche all characters sent to it. The "recsive/echc filter"
3 a list of urp to 32 characters tha* will not be sent to the $5207s consalc
iring terminal mcde. This is imeportant bzcause manv characters, notably con-—
‘0] characters (01-1F hex), can adversely alter the state of the $329073 can-
11e. If any of the characters in the 1ist are rscz2ived thevy will be filtered
it. The "filter®™ also affects aechoed characters, both locallw echoad and those
:hoed By the other device. Thus, it is Possible to send contrsl charactecs to
12 cthar dovice during terminal mode without affocting the 95207s conssle. The
jaractar used to exit terminal mcede is srerator selectable. It should bz

1wsen 30 as not to conflict with characters that must Be sent to the other
ev’ durins terminal mode. When this character is tvped HCOMM returns to the
vde 1t was in {(2ither antry or transfer mode) when terminal mode was entered. .
v mﬂf charactzr is nct sent to the ather device. If it is necessary to sent
ar3zters To the cther dovice when terminal mode is cxited, they should be - .-
szezified in the transmittad exit sesusnce, which mavy contain ur ts 1% charac—"
:r3. lhen the selacted exit character is trred the transmitted exit seguence .
sent to the cther device Just befers tarminal mode is actually exited.

3
i

rminal Mode Options - : -

rwinal mode mav be entered: automatically, if the omtion is onabled. after

@ ‘4'°name is cntared in recspensza to a transfer suerys By responding to anv
iary with a CTL-Ts or bv striking ETL-T while in transfer moda. Less af data
oo rasuit 1iF thhe iast method is used while a2-transfer is actuallr cccurrins.

en in torminal mode, characters struck at the 9320°s consasle are transmitted
thout intereretaticn. and thosz recaived are uwritten to the ?T207s cansale.
e eration mar be either full or half durlex. AlIso, it mary be aeeprorriate
P‘vent certain received (and echsoed) characters from beinsg written. Such
aracters, 1if any, muct be speciéied in a "recaive/echo filtar"” list.

gn the selected exzt ‘character is struck the selectad exit sssquence, if anvy,
transmittaed and normal modez resumec. The exit character should be selactad
as not to confiict with any character nesdad to control the cther devica.

tomatic terminal mode omtioni. DISABLED
rminal mude corperation: FULL-DUPLEX
leceive/aecho filter™ list:t NCNE

rminal mode exit character: LC
ansmitted exit sesuence: NCME

ablz or disable automatic terminal mode comtion (E or D)t <eord
ter new terminal mode ceeration (F or H)T <L&rd>
ter new "receive/echo filter” list
( x brtas or N if noned): <cro>
ter new exit character (hex bytel): <JLerd
te \new transmittsd exit seauence
(i1€x brtzs or N if nongl): <Ler>

]
L.
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acters that would adverselvr affect the 73520735 console while HCCOMM was bains
23 in terminal mode. Therefore, the "rasceive/eche filter" list was laft
otv. An EOT (04 hex) was selectad us the terminal mode exit character since
e was more like the UNIX svstem usasze than the default initialization exit

aracter. Finally, the transmitted exit sesucnca was left empty since nonc was
zded for this transfer.

L8

(3]

-4

tomatic terminal mode oeption: DISABLED
rminal mode operation: FULL-DUPLEX
gceive/ccho filter™ Tist: NONE

rminal mode exit character: 1iC
ansmitted exit se=uence: NOMNE

12ble or disable automatic terminal mode option (E or D): <Lerd .
ter new terminal mode orperatign (F or H): <Ler2> 5
tar new "receive/echo filter™ list

(hex brtes or N if none): <erd ‘ I R ¥ s

ter new exit character (hex bByte): & oo E

ter new transmitted exit sasuence e
(hax brtas ar N if nonel)s <Lerd

was known that HCOMM weuld:have to respond =quickly when the UMIX svstamn

79ty was invekad to transfer the text file to the 7520. Therafore, the

atic terminal mede opticn was enabled. The other ortions werz2 laft as thar
bzen epreviously seloected, excemst for the transmitted exit sesuenc2. N
riage—return was sciected for this spPtion so that when the UMIX svsiam util-—-
invocaticsn line had becn treraed, the oxit character (EOT) could be typed o
182, nearly simuttanecusly: the axxecution of tha utility and the exit from
rminal mode. In this manner, HCOMM would be euicklw rzady to raceive the

Y oga b

.~s5t characters sent trom the UMIX svstem.

.

-tomatic tarminal mods osemtion: DISABLED

~minal mode operation: FULL-DUPLEX
ztzive/eches filter” 1ist: NONE
minal meode exit character: Q4
nsmitted =it zequence: NOME

z2ble or disable automatic terminal mode oeption (E cr D)2 E <cro>

~er nsw terminal modz orperation (F or H): <{er>
zr new “"receive/echo filter™ list

{hex brtes or N if nonc): <Lerd>

car new exit character (hex bytel}: <Lerd

~er new transmitted exit sewvence

{hex byrtes or N if nonel): OD <cr>

R R R R R D R S T D Y N T R I RIS B N TRIR I SN
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is -y K - Savins and Loading Omtions Files

nen the oPtions have been correctly selccted for a certain tvePe of transfer
hev may be saved inm a file on the ¥$3207s diskettes. 3Subsesuently, when using
COMM for another transfer ¢f the same tvre (i.e. to or rfrom a Particular
avice), the file mav be loaded, thus easing ception selection. The sption file
av be loaded with displary K or by specifving it in the HCOMM inveocation line.

ave or Load Selected Ceptions To or From a File

.
gl O%
e

ot the ortions seleacted for: intertace paramzters, znd—-ocf—-recerd sesusance,
nd=of=fila seguences abort segucnce: ACK/NAK, XOFF/XON., and toemrinal mode mavr
a 'ed in a file that can later be locaded ints the Fila Transfzr Utility.

n options file can be saved, after all desired options from other diselavs
ive hbecn selacted, by respunding to the aueriass bealow. It can then be Toaded
v sPpecifring its name on the subsesuent itnvocation line as: I

ETU omtiocas—+ile—name

~ in recponse to the suceries belaow.

ive or lsad selectsd amtions to or from a FL}:
(2 or L o Blank line tao return to menul): L <er>

1ter name of crtions file to be LOADED (blank line will return to menu
Lthout‘PerForm;ns action): <Ler>

amPle #1 Intellees Saries II, Model 220, runnins ISIS-II, V2.4

- e

=T T R T e S T e IS TR Ty ==

‘tar tho oPtions wera seleocted, as shown Previously in i1his cocxamela, thav waere
wved in an orptions file. : '

ive or locad sslected oetions tg or from 4 file

(S or L or blank line te return to menu): S <Lerd
iter name of ortions file to be SAVED (blank line will return to menu
.thout merforming action): FROMINT.OPT <cr>

am #2 8002 Microerocessor Lab runnine TEKDCOS, V3.1, and Cr/M, V2.2

? dn @
rs’ Yy the omtions were celected for tho TEHEX format file transfasr to the
We € memory, as. shown praviousiy in this cxzmrle. Theese orticnes weres saved irn

1 cpticns file for subseauzasnt us2,
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2 or Tgad salazcted options te or from a file

{2 or L ¢or blank line to return to manul): § <Lcr>
-2r name of gPtions file to bas SAVED (blank line will rcturn to meny
.zhout perfarming action)r HEXTOTEXK.OPT <erd

t, different options woare selected, as shown ercoviously in this examepla, fac

2z text file transfer From the 8002 to the 9520. These werz saved in ansther
-tions file.

‘2 er tsad selzcted options te or from a file -
(S or L or blank line to returnm to mecnul): 8§ <cr> _ -
ar name of geptians file to be SAVED (blank linz will return to menu ’
hout =erforming 2ction): FROMTEXK.OPT <lcr2 ™

'

1t
%

@an, the first aptions file was Toaded to Prapare HCOMM for tho 'EFH’Y.Eocma:
T2 transfar.

vt

e or 1ocad seleckted vrptians te or from a fila

(3 or L or blank line to return to menul: L <Lerd -
e name u¥ scpPticns file to be LDADED (blank linz will return to manu
Thout Performing acticn)r HEXTATEK.OPT <cr> .

~nple #3 UN*X Time=Sharing Svstem -

~

zPptions for the text file transfer ‘rom thae 2320 to tho UMIX system were
-ztad, as shown Previgusly in this examele, then saved in an optians File.'

zr 1oad selected options to or from a file

2 or L or blank Tine to return %o menul: § <Lerd

~ name o+ zPticons file to be SAVED (blank linmz will return to menwu
sut performing acticnl): TOUNIX.OPT <{cr>

~ the previouc options had been saved, the options for the text file *rans-
‘rom the UNIX svystem to the 93520 wera selected,. as shown mreviously in this
Tes, then saved in ancther omtions file.

ar load selected ceptions to or from a file

sr L or bBlank Tine to return to menul: S <{crd>

name of options filz to be SAVED (blank line will return to monu
T merforming action): FROMUNIX.OPT <crd>

R R R . . O S e e S R e R T S L S N S R A B S U NP ER RN TS SRR RN N N ol B R i s iy
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ransferrins Data Files

COMM is in transfer mode when it is transferring files either ta or from the
ther device. As z2ach lsocgizal record is dotected by RCOMM (2ither end-of—record
r full buffar) a mericd is written to the 9520°s conscle. Aftar a multiele of

4 mperiodes have bzen written the total number is alsg dismslaved in decimal.

1so during a transfer, error messages mar be displiavred. Eefore anv errar
essagsc 1s written the decimal number of laogical records is written. Thereafore,
he number of the record in which the error occurrad is one sreater than thao
ecimal number pPrecesding the messasec. Therz2 are three tvpes 2f errars. Charac-
_ar errors can occur an cach character transfaerred. These arc, for examelia, -
~rers in eirity detection, framine errors, overrun arrors, and interruet Buffer
varflow. The number of the character, within the recerd, on which the error
c:!.red is also displaved with the errar messase. Another twvme, recard errors,
Lo in conduncticn with a complcte Tosical record. For examele, the recestiaon
£ an abaort se<suence. a NAK sasucnce, or the necessity of sendineg a3 NAK B
gauance, are record orrers. Findally, conss¥e cvweridcs, while not strictly - |
rrors, ars displared in the same manner as errcrs. . : ' g

console overide is a character struck a% the ?320’s ccnsole while HCOMM is in
~ans+er mode. All but three characters arz2 ignoresd. A contrel-T will pFace .
ZOMM in tarminal mode. This can be a danserous procodure. If the other davice
: in the pProcess of transferring nazcessary data to the 2320, these data will be
an’ o the %3520 censolae rather than written to the filz. In other words, datx
i we losn. When terminal mode is exited HCOMM rezumes the transfer. An.
;caPe struck while in transfer mude aborts the transfer. If a non—omPpty abort
:quance has bezsn seizcted it is immediatelr senrt tu the other device. Ngo
itscsuant data are sent by HCOMM and all scbsaguantly recoived data ara dis—
irded., The 9520 file is closzd. If the transfer was from the other device,
1@ data transferred pPrior tao the abort will be in the fiTe. A cantrol=-Z from.
2 console forces HCOMM to act as if it had dcotected tha end 0% the file. IF
ansfer ic to the other device the end—=gf—file sesucncs is sent, providad
‘non-empt*r; and ns mecre data are sent. If the transfer is from thz other
vice anvy further data xre discarded. The 9320 file is closed. If the trans-—
was +rom the osther devica, ths dota transferred prior to the forcad end-c+-—
¢ will be in the file.

(]

W WY oo
- )

1wen thé transfer ic tarminatad a message is written *o the 2320 consolc. This
:8s5a9¢ contains the name of the 9S20 file, the tvepe of terminaticn {(2ither
ymplceted or aborted)s and the number of characterc and disk records in the 23520

.1e. Ancther transfer mavy then be Performad,

-sPlay L — Transfer Files from Disk to Interface

i this diseplay the ceerator is eyeried for the name of a file. This is thé
.10 on the 9520 disk svstcm thut is read and sent to the other device. A blank
.ng in resecnse tc this auysry causes HCOMM to return tu ths menu. COnly cne

1e ~r te sent at & time but after each transfer the cporater is aucoriad for
1other. :

)

N
. " -
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-

inafer Fliles ¢#rcm Disk *o Intarface

zn a file name is entered in reseponsc to the suery belsw, transfer mode is
tered, tha file is aorgned, and (i# ths file exists) rececrds ars read from it
-3 transferced to the interface. N pericd is written to the ccnsole after
_=i1 racerd is successfully transfesrred. Psaricdicalliyv, %he number of recards
a2t have becn transferrod is diseplarvcd in decimal.

abnormal tecmination cccurs whsan the abort seauence is detected from the
.eré¢ce sr when the opcrater strikes ESC (1B he:x? at the 93207s consale.

is hRalts tha file transfsriy and in the latter casz, thaz abort Lszquence is
“Aansg ‘erred to the interface, as well. Opcrator interventicn at the other
zvize might be resuired if it is unakle to rssepund te the abort sequencs.

2z trancfar is normallvy terminatzad when the and of the file i3 en:ounterad.i’
e end—gf=+ile sesuencza is *then transferrzd te the interface and the fiile i3
"3sed. The upcrator mavy force this conditizn b sxri.ins Sla=Z (148 hax) at

= 9820°s consclel anv pPart ¢f the filte remaining wiil nct 2 transferred.

ar- the transfer 1s terminated (normally or abnormally) thes £ile namc
: rapeated. The operator maw then name anothaer f£ile to bz transfarred.

~tar name of file to be transferred to interfacs (Eiank Tine will rcturn to
~g without performing actiagnli: <2

=R = =S

amplc #1  Intellec Series II, Model 230, runnins ISISII, V3.4

~ca the transfcr was on!Y from the In*eilef to the 7320, dismlavy L was not
i in this exanrPle.

mple #$2 32002 Microprocessor Lab

w

tho options for the TEKHEX format file transfar had becn 1oadad the
amsear was performed. First, the following commands were entared at thse

="8 console:?

> COMM E=L
CoMM V3.0
<reer2

COMM prosram is the TEKDCS utility for ecerforming TEKHEX format transfers
.een the 3002”s meuscry and cthar devicas, Invoking it with the "E=L" arsu-

= meant that .the other device (in this case the 9T20) would net echo charac-
- and that thev should be echced locally By the 8002, The "I*@Zcrl" zommand
*he method used to ready the 8002 to receive a TEKHEX format file to be

x:x ‘m its memcrvy. Then, at tha 9520“s conscie, disepiay L was salectsd and

n me of the TEKHEX format fiie was entaered in rcsponse t5 the transfer

) : /
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ute, name ¢f file to Be transfarred to interface (blank

2ne without perferming action): TEK.HEX <crd>
T} ETRTUS: Transfer Mnode

line will raturn tc

..l..l.O..l'..l'—l'..’—‘...-l.".l"'—.'...-‘l‘..'.‘l'..‘.l.l.."..éq
S
-

7]

SK.HEX trancfor cemeplete — 2371 bwtes transferred = 22 disk records
T STATUS: Entry Mode

ater name of file to Le transferred to intarface

(blank line will return to
znu without performinag actisnl): <Lerd>

<ave #3 UNMIX Timz—-Zharina Svstem

12 text file transfer from the UNIX system was pei-formed bafore this transéeri-

“ter editing that filza t2 remsvez the sepuricgus blank line, HCOMM waz invoked
ith the command: : )

OASHCOMM TOUNIX.OPT

118 invocatian Initializad the omtions as they had baen proviously selacted for
1« text £ile transfesr frum the 2T20 to the UMIX svstem. Displav L was salectad
1d control-T followed bv a carriage—return was zntaerad in rcsponse to the
‘anh.fer auery. This pPlaced =HCOMM in terminal wede. Next, a carriage—-return

v3 struck to gct the UNIX system prompt. Assurad Bv the rrooet that RCOMM was
mmunicating properiv with the UMIX system, the ccmmand 1ine for the NIX

‘stem utility to accert input from the terminal (in this case the £S290) and
ore LT in 2 fFile was treped and entersd with a carriage-raoturn.

After waiting
fow seconds to bBe sure that the utility wac ready Tto accept characters,

rminal modz was exited by strikine the sclacted 2xit character (control-=D).
e ans+er was then perfurmed wilh the same file that had

bcaen praviously
‘a errzcd frum: the UNLIX

svsitam so that it could be ccmparad with the 2riginal.

ter name of filz to be trans<erred tn interface (blank
ny withcut eperforming acticn): <To<er>
U OSTATUS: Terminal Mode

time will return to

P /dev/tty textfile

J STATUS: Eniry Mode -

tor name of file to be transferred to interrace
ny without ererforming action): TEXTFILE <ecr>
U STATUS: Transfer Mode

,!A’.Q_!_....I“......'i.....C‘.‘I...'.‘.l.‘llI‘.‘.....l.llll.ll...°4

.I.-....-....?e

(Blank line will return to

XT '.E. transfer complcte — 3040 bytes trancferred - 28 disk iecords
U 9:1ATUS: Entry Mode : ’

te )na.me of f£ile to be tranzferrcd to interface

{blank linz will return to
ny withsut Performing actionl: <Ler2
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.splay M — Transfaor Files from Interface to'Disk

v this dismliay thes orPeratcr is aueried for the name of & file. This is the
¢ that is created on the ¥320 disk crstam and to which the data roccived from

.
' - - -

@ cther devize are written. nA Blank line in raspcnse to this auzervy causes
MM o return to the menu. Only once file mavy be receoived at a ¥*¥ime bhut aftee

izh transfer the speratnr is suzried for ancther. -

~ansfer Files frcm Interface to Disk '

@n a file name is cntered in response to the auery below, transfar mude is
tereds the £il2 is created, and rszcords are transfarred from thes interfacs
ienever it sends them) and written to the file. N period is writtan Yo the
necle after eazh record is suzccessfully transferraed. Periocdically, the . - 7
.moor of rocords that have bBeen transfarred is disrlared in decimal.

ermal termination gczurs when the abart sesuence is detected fram the
ace or when the opcrator strikes ESC (LB hex) at the $3207c zonsolc.
sequent transfers are diszarded; and in the latter case, the abert sequencz

t yererrad o the intorfaca, Orarator interventicn at the other dovice
zht be required if it is unabl« to respund to the aburt sequence.

D

abr
tar
&9

: transfer is normally terminated when the cnd—of—-file =seguence 1is detecked
.m the interface. Thz €ile is then clesed.- The ceperatsr mavy force *this
diticn by striking CTL-Z (1A hax) at the 95207z consolce’ anv subseauant
.nstrars from the intesr+face will be discarded.

-2r the transfer is terminatcd (normally or abnormally) the file name ﬂluar‘r’
~epeatad. The grPerator mavy then name another file to be transfarred.

zor name cf file to be transfaerred frem interface {blank linc will rcturn
menuy without performing action): <Lerd

arle #1 Intc]lec‘Series 11, Model 23C, runninsz ISIS-I1I, V3.4

2l11v, the transfer of the Intel hex format file from the Intallec to the 2520
performed. First, dismlay M was selected and the name of the file to be
.ted on the 2320 cntered in responsc Lo the transfar auerv. Thcn the follow-
command was enterad at the Intelleac’s consgle?

-COPY :FL1:INTEL.HEX TO :TO:

command causcd the named file to bo comicd to the Intellec’s TTY pert (and
to the 93290). When the zopv cummiation messasgse had bzgan writien at the
c’s conscle it was known lhat the trancsfer was comelicvio., At that time a
1=2 was tvred at the FT207’s zcenscle to inmform HIOMM that ne mzrz deta

08w

J

Ay eed
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SS be cent (i.e. forced an end-osr—file condition since nu end—-gf-Ffile
s2dyance

was scent by the Intallec!.

Inter nams of fileg to be transferred frow intarface (Blank
o0 meny without eerfurming actiovn): INTEL.HEX <{cr2>
T STATUWS:Y  Transfer Mads

.....lllllIll‘lct..c.-t’lb.l'....O.l.l....o'sonnooosacna...»rn..164

-l

ineg will return

.1:
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MTEL.HEZ traunsfer coupleta — 392546 bytes cransferred — 2038 disk reczords
T STATUS: trv Mode

ator name o0f fiTe to be transferred from interface (bBlank line will return
z msnu withecut performing acticnl: <Lero :

xample #2 3092 Microprscessor Lad runnins TEKDOS, V2.1, and CP/M, V2.2

“-— S an

har *he S00Z had becn readicd for the text File transfer to tha 2320 (CP/M used

g

ris d ofFf TEKDOS),. HCOMM was inveked with the follcwine ccocmmand a% the 95290°s
onsclel

CAZHCOMM FROMTEK.OPT

nis invccation initialized thes options with the cepticns file that had becen
revigusly saved. Display M was then selected and the name of the file that was
o be creatzd cn the 9520 was contered in response to the trans+ter query. " Then,
t the 3002"s zonsole, the followiny CP/M command was enterad:

ACPIP UP1:=TEXT.SRC.EQF:

his command caused the file "TEXT.SRC" to bc comied to the dovico named "UPl:",
nich was the 3002°s remcte I/0 port. The "ECOF:" fsllcwine the filenams meant
2at a SUB (1A hex) would be ameended to the file when it was cosicd. This
aracter was used to signal the end osf the transfer to HCOMM.

st
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r name of £ilz to bz transferred sTrom interfacs (iank
nmony without performine action): TEXT.SRC <cr>
ZTARTUS: Transfer Mode :

&
® 5 88 35 333888336257 28399 38 3T ST SIS TR IS DAL SIS LS LTINS w

b

ine will rcturn

~
.ll-.I‘..I."I..........«‘.'...I.'......-‘.‘......I...‘II.I..C’.—E

192
2 4 8 63 8 9 S 35555 I3 S S5 E TS I SN S LSS I SO D D SIS A" o -

A=
l'lll'..'..'..I.‘l.I.I".“&“"..-I'D.....‘l.‘I‘.I..'I.l...lbvo

-

"5 3 8 8 23 S PDSS S S PSS9 TN I TE S EDTSTHSTSIAIBE8LDEDSPE NI eI BD W

20
.-.--l-l...llll..p...a‘-.l.l..i.‘.ll'v;;.l~&&.b.-.-un--rl..ll.lr.'—’d4

ll‘....394

‘T<3RC transfar complete - 13924 brtes transfarrced = 109 disk records
STATUST EZEntry Mode
Tar name cf F£ile to bwe transfarrced from intorface (Blank 1ine will ratum’

menu without performing acticnl): <Ler>

mele #3 UNIX Time-3haring Svstein

orPlisns were corract for the transfer uf a toxt file from the UNIX svstom to
ST20 and tunis transfer was performed first., Displary M was selected and the
2 2f the Filc that was to te created sn the 2520 =wvstoem was entared in

2 o the transfer auery. HCOMM replied by autcematicallv z2ntering termi-—
mode. Next, a carriage-return was struck to set the UNIX svstem esrompt.
red by the Precmpi that HCOMM waz communizacing Properly with the UNIX svye-
the commandg line for the UNIX system utility that wrote taxt files to a
minal was tveed. Instead 3¢f terminating thg command line with a2 zZarriagse-—
i'ns howover, *the exit character (conirol=-D) was ctruck. This caused the
smitted axit sszauence {carriase-return) to be sent to the UMIX svstem,
2L caucing the command line to be executed. At the same time (nearly?
inal mode was sxitza and HCOMM was immediately ready tu accert characterﬁ'!
the UNIX system. Whan it was Jjudged that the transfor was finished (HC
=2e¢d writing datsl, a centrol-=Z was struck at the ?P3207s conscie. It was
ssary to force an end—nf—file condition Becauce the LUNIN swvstem utlility *hat
,s5¢d sant nu character or seauenca ¢f charactzars tz sisnal the snd of Yhe
far,

W0 $



- - — et mn . I T G R . R

: A HOST COMMUNICATIONS UTILITY

arr nam@ of fila to te transferred from interfacs (blank line will return
we iy without performing acticn): TEXTFILE <cr2>
STATUZS: Terminal Mode

4o b
, it I

L.

textfile /dev/tty _
3TATUS: Transfer Mode

..Il.u.lll5!.'-.0‘0‘0...."..‘.....&bl‘l.&l....l-.lll'l-.sll‘a-.nw4

a9

‘ll.l.._.....‘v&??

OMNZDLE QUVERRIDE: End=-of-file forced

SXTFILE., transfzsr cemeplata - 3042 bytes transfarred — 24 disk records
T STATUS: Entrv Moda
ntzrr name of fila ¥o be transferred from interface ‘8lank line will return

) .’:u withecut pPerforming acticn): <L<erd>

ause2 the transmitted exit sesuence {(carricse—return) had been szhoed by the
A~ swstom (as carriase—-rcoturn/linc—faed) after HCOMM had exited terminal moda.
ile on the PT20 contained a #irst. biank line that the file sn the UMIX

210 did net centain. HCCMM was exited and a text editer was used ta remowve
aiank lineg frem the 2ST20 £il12 ts make it identiczal te the UMIX system file.

==oeedSmmmerism

T

se of the Quiet Option

1z transfer of the text file from the UNIX swstem to the 9320 was rercated as
. zrampia of the use ¢f the suiet omtion. After the necessary cannsctions t3
e modem werce made, HCOMM wac invoked wilh the following command:

AHCOMM FROMUNIX.CPT

ialized the smtions frum the contents of the rroviocusly zaved oetions
this transfer. The rest ¢ the szssien is shcwn in its entirstr belcuw.
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“w

& Ceneral infermation resarding srotocol

B RS-232 iink information

c DTR/DER information

jx Interface Parameters copiiconsz

= End-af-record scauence option

F End=nf-file sesuence oPtion

X Abeor-t scsuence ortion

H ACK/NAK. cpticns

34 XOMN/XOFF option

o Terminal! wmode cptions )

4 Zave ur load selccted umticns to or frem a file _ ' ’
L Transfeor files fram interface ts disic

M Transfer files from interface to disk

M DiseTav this manu

n! Exit file transfer utility ' :

-~ response to anv auery., the new omtions (blank cr comma serarated) must be
tered gith A carriave—-return. A blank Tine leaves ¢hrne opticnz uznaltercad.
:riking CTL-C as the firct character roturns control to the orperating system.

ter desired menu item letter (2@ LTetterl — skips informative text)s @M <{cr>
ar name or file to be transferred from interface (blanlt. 1ine will return
mene withcut perferming action): TEXTFILE <crd

- -

J STATUS: Terginal Mode

=» textfile /dev/ttr
STATUS: Transfsr Mode

llll.l"l...‘.l...'..‘.‘..I‘l<..‘l...l&.-.‘.“.'lIIll..l'.l...l.é4
.I‘.".II...I? = ’
SROLE QUERRIDE: End—-uf—+ile forced

TS, tr2nsfer compicte — 3242 brtes transfarred - 24 disk records
T : Entrv Mcde

-

or name of file to be transfarred from interface {2
neny without Performing activn): <Lerd>

ank 1i

.‘
s |
(]
&
.-4
e d
——t
*)
o
t
(=
e |
% |

e

Item N dispiavs the full menu

~ doasircd menu item Tetteor (@ <LTatter> — skims informative text): 0 <Lcrd>

N
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Aerlications Note UKI.

( Interfacing a Data 1/0 Prom Prosrasser to the 9520

May 1982
Introduction.

One of the wmaior reauirements in 2any wmicroprocessor develorment
laboratory is the ability of the user to prodram EPROMs and the 1like with
prototure software. In the rast, the preferred way of interfacine a rpros
prosrasmer to Millennium equirment was via the Comm Link port of the 9508,
using the various tersminal wmode options. At the tiwe of writine, the
cosmunications erotocols and optiaons surported by the 9508 are fairly limited
but 2desuate for most prom prodraumer requirements (e.s. Dats 1/0, Pro-lo9).
Now that Rillenniue have entered the 14-bit emulation market, some other mesans
of coumunicatind with prodgrzemers is required, the 9516 havind totally
different characteristics to those of the 9508. This areplications note s
intended to demonstirate the esse with which 3 9520 way be connected to a Data
I/0 prom prosrammer so that user prodrams a3y be easily ’'blown’. It should

‘ also dive 3 better understanding on the use of the file transfer wutility
(called CORM.COM or FTU.COM) when interfacing the 9520 to foreign hardware.

The Prodrssner

This exzmple uses & Datas I/0 wodel 20B, althoush the communications setur
is the szme for ans of their devices. It contains an asount of RAM which is
used for intermediate storzge of user code, which may be loaded from a3 device
in the prom socket or from the cossunications link. The prodrasser provides 3 .
set of scimple comwsands which can be used for the remote editing of the con-
tants of the RAM, and for setting up various ortions rélating to the type of
device in the pros socket. The communications information diven in the 20B
manual is as follows:-

Connector Ppin sssidgnuents

Pin.No. Signal Descrirtion.
1 GROUND In the RS232C environsent this 1line is
‘ cosmon for the -12V source and provides 3

safety éround connection to the RS232
cosratible tarminal.

2 Send Data Transmeits data.
3 Receive Dats Accerts data.
4 Reayest to sand This line is noraally held hish by the pros-

raeser. It is dropped to inhibit data
transemission fros the perirheral.

9 Clear to send. A high level on this line allows the
rrograsser to send data. A low level
inhibits data transaission.

é Not used.

7 Sidnal Ground Provides a cosmon sidgnal connection.

8-25 Not used.

Serial 1/0 option switches dive the choice of baud rates of
94600,4800,2400,1200,600.300 and 110, one or two staor bits and either odd, even
or no parity.

R Cossands to the rrodrzuser are alw2uys terminated by 3 carrizse return:
\\\: and following completion of the command the rrodranmer will reprly with one of
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four proerts. These are as follows:-

Response Issued in case of

> 1.Entering regote control mode.

2.After successful comsand execution.

J.After 3 comwsand has been zborted with the ESC character.
After failure to execute a3 valid cossand

After receiving an invalid cossand.

E When a3 PROM is not installed correctly or the incorrect
Pros code was selected.

wm

For a full explanation of the coseands the reader should consult the
sppropriate manual.

The 9520 Communications packade.

The File Transfer Utility is 2 Millennium surrlied Prosram for the
transfer of ASCII information between the 9520 and other intellident devices.
It supports 2 number of different communications protocols (ACK/NAK, XON/XOFF
etc.) and gives the user sufficient flexibility and control over the Printer
interface of the 9520 to maske interfacing relatively simple. The prodram is
entirely senu driven and exelzins each of the available oprtions as it is
invoked fros the main sgenu. The following discussion of the various ortions
available in the File Transfer Utility explains how to interface to a Data I/0
PROM prodraseer and should provide sufficient understanding to enzble the user
to "hook-ur'to 2ny foreign hardware.

The Interface.

In the following the promprts and comments tured by the FTU packade will
be printed in bold ture for the sake of clarity.

The file transfer utility wxain senu contains 15 ortions, each indexed by
3 sindle letter as follows:-

General inforsation resarding rrotocol
RS-232 link inforsation

DTR/DSR informsation

Interface parzseters ortions
End-of-record sesuence ortian
End-af-file sesuence aortion

Abort sesuence ortion

ACK/MAK ortions

XON/XOFF aortion

Terainal sode orticns

Save or locad selected ortions to or from a file
Transfer files from disk to interface
Transfer files froa interface to disk
Display this xenu

Exit file tranesfer utility

OXIMr Rl T OHOMMOMO®D

It is recossended that the user first inspects each description
displaved when an oprtion letter is tuyred on the console followed by a2 carriadge
return. Once the wuser is clear what task each wmenu option rerforws,
interfacing to foreign hardware is relatively simrle. The sters to be
tonsidered are as follows:-

Option 'B’.
RS-232 Link Inforeation

The interface to the 73520 involves am R5-232 ture link. The rins conrected,
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the lines zssidned te thes, the directions of the sisnals, and their uses are
indicated below?

1 - Protective Ground (cosaon)

2 - TXD / Tramsaitted Data (to 9520) - data transmitted fros other device
3 - RXD / Received Data (from 9520) - data received by cther device

4 - RTS / Resuest to Send (to 9520) - ismored

S - CTS / Clear to Send (fros 9520) - sase as OSR

6 - DSR / Bata Set Ready (from 9520) -controls other device transaission
7 - Sisnal Ground (cosson)

8 - RLSD/ Rec. Line Sigs. Det. (from 9520) - held sarking (ON)

20 - DTR / Bata Terainal Readyw (to 9520) - controls 9520 transeission
For sore inforsation on the "conirol®™ limes, see DTR/DSR Inforsation.

The following is an extract from the explanation of how the 9520 handles
the hardware protocols: which is displaved when option 'C” (DTR/DSR Informa-
tion) is chosen.

The 9520 will not transeait unless the other device indicates that it is
ready to receive by holding the DIR line in an active state. Similarly, the
9520 will hold the DSR line in am active state only vhen it is ready to
receive. Thus: these lines rrovide sunchronization snd sreed controls if the
gther device is carable of sznading and resronding to thea. If the other
device cannot sanzde and resrond to these limes, sunchronization and sreed
controls, if necded: aust be accoarlished with 2ither an ACK/NAK or XON/XOFF
rrotocol, or both. Furthersore, the DIR line sust be held in an active state.
This is done avtosatically in the 9520 harduare if the other device is net
connected to the DTR lime. If the clher device is conneclted, houever, it sust
be responsible for holding the DTR line in an active state.

The above inforeation dives the nececsary explanation of signal 1line
uszde hy the FTU for interfacing to another device. In the czse of the Data

I/0 prcm prodrzemer it is fairly easy to determine that a cable should be made
up connecting the devices 2s follows:®-

9 Model 204
1 1
2 2
3 = 3
5 3
7 7
20 4

Note. The 9520 ignores Pin 4, so the cable cen be constructed with 3
4/20, 20/4 ’crossover’ connection so that either end way be connected to
either device.

Havind estiablished the correct cabling connections between the 9520 and
the other device, it will then be nececsary to initialise the DART in the 9520

s0 that datz sent by the 9520 say be 'understood’ by the receiving device and

vice verea., Qrption 'D” allows the user to select the sreed and foreat of the
datzs butes.

option D.
Interface Parczeeters Ortions

The interfsce szy have ome of the zrrrorriate ortions, listed below, selected
for each of its four raraseters.

Data? A -7 bits B -8 bits

Paritys C - Hone D - Gdd F - Bark (7-Bit duta size onlyw)
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E - Even 6 - Srace (7-bit data size only)
Stor Bits: H -1 I-2
Bsud Rate: J - 110 N - 2400
K - 300 0 - 4800
L - 400 P - 9400
R - 1200 @ - 19200

Interface Parzseters Ortions:

A list of the current ortions is now displaved. To chande the baud rate
or some other paraseter, simply ture the letter corresrponding to the ortion
required after the prompt. For the Data 1/0 prom prodrzumer these options must

be selected to correspond with the switch settinds on the RS232 board of the
prodrasmer itself.

Options E and F.

These two options sre used for determining the format of the data. Ortion
E inforus the utility what character sequence normally terminates 2 line of
ASCI1 text on the foreidgn hsrdware so that this can be converted into CR-LF
for storade in 9520 disc files. Most sustews use 3 CR-LF sequence to terminate
records so this ortion will rarely be used.

The F ortion on the other hand inforss the utility of the character
sequence used to terminzte 3 file. A Dats I/0 prograzumer does not use any
characters to indicate specifically the completion of 3 transfer, it wmerely
responds with its normal promet 7>’ when the transfer is complete. The FTU
should therefore be set ur to acknowledde ">’ 3s meaningd =nd-of-file.

There is a swall problem with Data 1/0 Model 20 prodramsers (and possibly
others in the rande) with using ">’ to denote the end-of-file condition. When
sending Tektronix ture records, the prodriumer sends the znd-of-file record
without zn end-of-record seauence (CR-LF) and follows it imsediately with the
> prompt i.e./00000000>. The FTU will disredard the end-of-file record in
this csse and it will have to be rerlaced by some means after exitting the

utility., A version of FTU which avoids this eprobles is available froa
fillennium in Endland.

The following three options are not used when interfacing to the Datas 1/0
devices, but for the sake of completeness the descrirtions diven by the FTU
are included here,

¢etion 6.

Abort Seauvence Ortion.

The abort sewuence is the sewence of characlers that signals azbnorsal
tersinations of the tramrsferred files. It halts the file transfer and causes
zny subsevuentily {ransferred characters to be discarded. The sesuence used by
the other device, if anu, sustl be cade bknoun to the File Transfer Htility se
that it can be transferred and detected correctly.

getion H.

ACK/KAK Ortions

The file transfer protocol asy rrescribe a resromse froa the receiver
after each record is transferred. That resronse is either an acknovledseaent
(ACK) or a3 resuest for retransfer (NAK). There are no tiseouts in the rrote-
col: s@ it is also possible for the receiver to coatrel transfer sseed by
witholding the resronse until reasdy for Lthe next record.

Beserite the use of ASCII standard nzaes., ALK and K&K are actually orers-
tor selectable seauences of charsclers. The use of ACK/RAK does mot conflict
with other erretocel orlions unless the selected ACK/NAK characlers are the
szge as scae olther simificant protocol characlers (XON, XOFF, ead-of-record
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sesuence. end-of-file sequence, or sbort sesuence).

Ortion I

XON/XOFF Ortion

The file traansfer srotocol aaw allou the receiver to tesrorarily susrend
the iraasfer by sending an XOFF (13 hex) te the transaitter. To resuse the
transfer the receiver sends an XON (11 hex).

The tramcsaitter is rresused Lo be able o reseroad =uickls (i.e. within
two characler tises) after receiving an XOFF. Siailarly, the receiver is

presused to be able to accert wr to tuwo 2dditiomal characlers after sendine am
XOFF.

[}

Ortion J.
Tersinal Rode Ortions

Yerasinal sode aay be entered: autosatically, if the ortion is enabled.
after the filenaase is entered in resronse to 2 transfer suery; by resronding
to any suery with 3 CTL-T3 or buy striking CTL-T vhile in transfer sode. Loss
of data say result if the last sethod is used vhile 2 transfer is actually
occurringd, UBhen in terainal sode, characters struck at the 9520s console are
transsitied without interrretation, and those received are written to the
¥520s console. The oreration say be either full or half duwrlex. Also, it say
be arrrorriate Lo rreveat certain received (and echoed) characters fros being
written. Such characters, if anu. sust be srecified in 3 "receive/echa fil-
ter™ list.

Uhen the selected exit charascler is struck the selected exit sesuence, if
any, is tramssitted and moraal sode resuses. The exit character should be
selected so as not to conflict with any character needed to control the other
device.

For transfers to and frow a device like the Data 1/0 rrodgrasesrs, The
automatic tereinal sode option should be anabled., Cosmunication should be at
half duplex, and the recommended exit character is ctrl-\ (1C hex) unless the
ucer is cossunicating with the 9520 via a 9508, in which case some other
control character sust be used. The user should also set the transsitted exit
sequence to 0D-0A. The receive =2cho filter list is not important in this
application.

Crtion K.
Save or Load Selected Oprtions To or Froe 3 File
This option is really self explanatory, all the user confidurable

options provided by the file transfer utility may be saved or losded from a
9520 disk file,

Options L and M. File Trancsfers.

Transfer Files from Bisk to Interface

hen a file name is entered in resronse to the suerv below, transfer sode
is entered, the file is orened, and (if the file exists) records are read froa
it and {ransferred o the inlerface. A reriod is uritien to the console after
each record is successfully transferred. Periodically, the mrusber of records
that have been transferred is dicrlaved in decisal.

fa abaoreal lersisation occurs vhena the abort scwience is detected froa
the interface or vhen the oreralor strikes ESC (iB hex) at the 7520s console.
This kalts the file trensfer; znd in the latier czser the abort sesuence is
tramsferred to ithe interface, as well. Grerator imtervention at the other
device aisht be revuired if it is unable to resrond to the abortl sesuence.

The fLransfer is noroally tersinated vhen the end of the file is encoun
tered. The end-of-file sevwence is then transferred to the interface and the
file is closed. The orerator say force this condition by striking CTL-Z (1A
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Bax) at the 9520s canmsale! any rart of the file rezaining vwill not be
transferred. After the transfer is tersinzted (norsally or zbaorsslly) the

file naee suery is rereszted. The crerator savy then rase anciher file to be
transferred.

Transfer Files from Interface to Disk

Bhen 2 file nane is entered in resronse to the suwerwy below: transfer sode
iz entered, the file is crested, and records are transferred fros the inter
face (uhencver it sends thes) and witten to the file. A reriod is writien to
the console after each record is successfully transferred. Periodically. the
nuaber of records that have been transferred is disrlaved in decisal.

fn absorszl tersination occurs vhen the abort sevuence is detected froe
the interface or vhen the orerator strikes ESC (1B hex) at the 9520s console.

Subsesuent transfers are discarded; and in the latter case, the abort
sesuence is transferred to the interface. Orerator intervention at the other
davice aisht be rewuired if it is unable to resrond to the abort sesuence.

The transfer is norsally tersinated vhen the end-of-file sewence is
detected froa the interface. The file is then closed. The orerator say force
this condition by striking CTL-Z (1A hex) at the 9520s console; any subsesuent
transfers froa the interface will be discarded. After the transfer is tersi-
nated (norezlly or zbaorsally) the file name suery is rereated. The orerator
a3y then nase another file to be transferrad.

Once the zbove cptions have been correctly set, the user need only set
the prograsser in remote control mode, and enter cither the L or M ortions.
After turing 23 file nzme in response to the query, the FTU will g0 into
terminal wmode, diving the user direct access to the prodrasmer. Using the
relevant cosmands the user can then set up the internal RAM of the prodraumer
for urloading or downloading PROM contents. Terminating the prosramser’s ’'0’
command (if wuploading to the 9520) or the "1’ command (in the case of
downloading prior to prosrasming 2 PROM) with a3 ctri-\ will place the FTU into
transfer mode and initiate the arprrorriate data transfer.

fs uyou can see froe the zbove exazkprle, interfacind to other devices via
RS232 has been made considerably easier on the 9520 usingd the FTU vrpackade,

pakindg the 9520 extremely flexible in laboratory environsents. This prackade
should not be under-rated.

In the unlikely event that wou have any problems with FTU please contact
Steve Drarden at the Rillennium UK office.
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