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TolesoMMware i3 cne of a number of vaguely defined terms which have been
developed as pant of the grow of infoemation technalogy. The lesm was firs!

colned i 1577 1o describe the Broadcasting of computor programs over
1elorvision Charnmeds 10 Intelfgent teletent tarminals.

Now, & i3 more widely used 10 descrde the tramamission of computer programs
0nd Bata 110M 0Ne COMPUIN: 10 INOOr, STl Dy Broadcasr /aded 0Of
.Wﬂﬂmu

TRIS GOCUMSNM BESCITAS the MOMoT By which COMPASr ProgIams and daa ae
trarnsesTied usirg the United Kingdem Pubbe Viewdats Service Prosfel

The first part Is 8 short INeoductony SecTon Gesoriting he onigin of the Prestel
Telesotware Format Recommendations, thelt history aad their relaticnship %
ofher work in this imporiant srea; the maln body of he document consists of
the $ormat recammorncations hamselvos

The recommendations are generslly framed from the point of view of & designer
wiiting software 157 8 Jowncader, Mowover, where paricuiar polnts e of
Irponance for ormation Providers who would wish 10 lead telescfimace 0n 1o
Presiel, hese e included ot the relevant place in the text.

MMQ”Mmmm“Mnm».
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marked for the attentcn of the [T programme marager.



" September 1980, the Coundil fov Educational Technotogy (CET) wevited
computer mamdaciurers, software agencies and representatives of Prestel o
dscuns the lormulation of 3 set of recommendatons for e format of
elesofwire on Prestel As a tosul Of Ihase discussong, the Council tae
Educational Technoiogy published a document i January 1581, entitied Prossey
M”m

mmw.mumo”mMu
on 0 8 viewdsta system, such as Prestel, and which was partcoularly sued 1o
e transfer of 8 peoagram writien in BASIC from Prestel 1o the dlsc o lape
backing store of & microcomputer.

Al the end of 1981, a3 & resull of work done On the Commadore PET, an
exiension 1 the recommendations 1o alow Do transmizsion of Ales containing
any charactor from an 8-3it character 30t was doveloped and Subsequently
pebishad s February 1HE2.

Since Mat date, the sxperiance gained rom Mg Increasing use of the formas
recommendations by CET auring the CET TelesoNtware Project, and also by oMer
Infarmation providers on Prostel who have used the formst recommendations, has
resulled In the CAUsSion In e recomMmMendatons of some new faciities and
~o~“d~*h—. -

M*wmhwﬂ“mmm”
oither Dased o of are similar 10 Prestel ar0 using these recommendaticns as
8 Slaring poirt fo¢ & telesofMmare service. In he longer term, however, It

I3 desicable that, at least within Ewrcpe. 8 COMMEN 10desotwaro stardarad bov
viewdata systems is adopled. Work I8 continuing 10 defing  telescMaare
sanderd Bt will eventualy scpercede the recommendsticns described in this
document,
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f cemat Rocommendaions 101 Prestel Telssoftware

This GoCument describes a method of storing campuler programs and data on
Prestel in such & wiry thal they Can be retrigved automatically by & mictocomprier
The recommendations peovide & means of Seecing and recovering from emers in
ansmission that are encountered when using Lelephone CONNECHOnN 10 Pe
Prestel computers. They aiso describe how the data should Be organised on Te
Prostel system.

The recommendatons oo desipned 1o work on viewdats systerra which have ho
same general characteristics as he current Prostel system. Partcular
foaturos which are required by the recommendations sre summarised in 3 later

The intenson of e recommendations Is 1o provide a means whereby a

| MiCrOtOmpuUter Can retriove 3 e from Mo Prestel computer. This file may be

# compuier program or & data e, or some other information. The crignad
assamplion was that the program or dats would be siored immediately on dsc of
cassetie, tither 33 X wirs being retrieved or immediately aller the whle te
rad beon relrieved Since Mae firsl puldcation of these recommendaticns,
various Prostel Infoematdion Providers have uied the recommendations wgether
with some rdes of Dheir own % axlend the rangs of applications which can be
sccommodated waing the formal recommendations. Suoh satensions include
retrioviag & program, placing it directly indo the memcrey 0! the MICIOCOMpUtor
and eaecUing T Program immediately. it is also posxibie o retrieve a
program which, when sxeculed, will reteve either ancther program or a file
of data which can then be sicced or used immediately by the fest program it
musl be emphasised Dat P format recommendations described here do mot
inchude the above faciiles. However. using the lormat recommondationa
wgether with some adfiSonal rules can aliow the serl of appscaions

The basic enilly in tolesoftware Is the Ble. This s simply & quarndty of

date of @ parSoular ngth and consists of one or more characiers, whero »
charscter i3 an octel (8 DRt Byte) which can have @ value between O and 255
The file is usually given a name, calied 23 flename.

Fie Comversion

The basic entity on the Prestel system is the ‘page’. A page can consist of up
10 20 ‘trames” and sach page I8 identfied by 8 Unlgue Mmber (showa on the
0P row of B page) Each trame or page on Presiel consists of 24 rows. each
of 30 charsciers. The 109 row and the bomom row are reserved for sysiem
messages, for example, the name of e NOMaton peovidor, Te number of the
page and the price of the page.

The remaining 22 rows are availsble 1o The Indormation provider. Each of Se
40 charecter POSIBONS ON each 1ow can contain ofher an alphanumens symbol
or one of 64 graghic symbols. It is not possbie, however, 1o store characters
whose ASCH value is loss Ban 32 or grester than 127,

This means that 10 store 8 Sle of dats consisting of 3 sequence of eight bA
characters on Be Prestel system, the file must fvst be comversed trom its
origingl Torm ¥ one in which only e allowed charscters (ASCH 32 - 127) we



present. in addiSon, In ceder 10 provide a means of idenifying ™e stan and
end of each block of teleso®ware characiers on 3 Prestel frame, and o
peovide & means of Indicating ‘End of ', "End of ee” and other bems of
Information, some form of coding scheme s required.

Error Cheching

Docause it is possibie 1or Pages of MIOIMATON rewieved from Prestel 10 be

mwﬁuﬂmuomummm
‘of Do retrieved data has occurred. The mehod used Is %o

M‘ud-ﬁnmmdmw“n

noMer urique sequence ([2), 1ogeter with & chechsum. after e end of the
block of dats.

11 is als0 possibie for 8 series of Pages 10 De redfeved In the wreng order.
This cccurs when the commands senl 10 The Prestel computier by he
microcomputor are alfecteod by noise on ™he 10%ephone Ine. The result can te
oither thatl the command is loal shlegether, o¢ that Il Couses e w1ong page
10 be sent. in order 10 silow the microcomputer 10 detect, and also possibly
10 correct tNs, each biock has » short secton af the Baginning which
distiaguishes Il from e preceding and following Blochs.

Prostel transmits and oxpacts 10 100eive Characters as 7 Gata bits pius one
even parity i The downloading software should check Bhe parity Bil on each
characier received and, # a parity emcr is detected, should rerequest the

PO using the "0 command. Once 8 Page has Doen received without parity
ercors, the panty bt is no l3nger used and sach received character should
have ™e parity bit st 10 ero betore being processed Murther

ANer requesting Prestel 15 send & page, the downioading software shoukd
ompioy 8 Smecut faciity and should assume that, sfter a Snle perod durng
mm‘”:mnm-um-ownumwm

Orpanisation on Prestel

In Grgor 10 give e MilrOCOMBter $0me INOIMTaton about the grogram or Gaty
wiith the e !hat I about 10 De retrieved comlaing, the first frame atwarys
contsies & Alename and usually 8 count of the number of Prostel frames whch
.oIamnuuum-w“m

mmwmwnum -
‘-l.“.u-ululnt of 20 trames), o
second, %"WNVM
trom the I“mmmmmv
MM&?“M”WMW

mumucm-uﬂno“mm
a1 e et of the tle has been reached

Coding

As has already Boen mentoned, e set of characters which an Informaton
Provider con use 0n & Prestel lrame i restricted. This means that, i orders 10
lcad o Nie of data oo 10 Prestel feames, the Sle must first be converted 3o




that only e sllowable characiors are wsed.

The main wary of doing this Is 10 give one charecier & special meaning. The
character chosen I3 the | cheracter (coded 7/17) and s is knowa as the
FOQUence introcticer

The figures 712 refer 1o Me position of the character ia the table of Prostel
tramsmission codes Included in the Presie/ Tanmina/ Specificedon table 2A.

The first chgit is Mo Colma number and e rumbders following the | character
e e row cumber, e 7/12 mesns column 7, row 12, Ia addton, ence each
colemn cortaing 16 entries, the ASCH value of the character can be calkculmed
by muliiplping the column member by 14 and then adding the row number, o the |
chavacter is 712, which cormesponds 1o the ASCH value 124

Whenever e | characier eccurs on o Prested frame contairing telesclware, *
is followed by andiher alphabetic of numeric characier which determines it

 meening. For exampile, Be two characier sequence |A (ndicales ™he start of »
166030t ware Bioch These SeqUENCes e Andwn 83 E9CEP0 303UEOCEs.

Tha full kst of such characier sequences is as follows:
Sequence Coded Meoaning

|a T2A41  Marks the start of a telesolware Block and s
fobowed by

(] THAAT  This sequence is ToSowed by the frame letier of
the #ame On which ha telescitware block ocours.
The frame letier is 3 lower Case alphabetic
characier. Wheve there is mote Dan cne
foliowed by two AUDEn: CharacHrs (300 Sequerncing
of TelesoNwire Blocks and the secton on Multple
Bochs per frame below)

4 AN ““ﬂﬂlmulh

Calculation belew).

K TI2A%  Tha sequence acls a8 8 termiaator for hose
SACIPS Sequences which weve a03ed ¥ the crgiral
formal recommendations. i s & very powertul
festure end i described fully In De socticn
E3capo Sequence Terminator bewow

F IN2A%  Thia escape sequence Is inserted afer the st
i n the Sle and sigrifies Ena Of Fia.
8 Sowmnioader Mandies e ond of ke condtion
I8 up 12 Me designer of the downicader. The
fokowing cbservatons may be of asssance.

- On a CPM based system, the handing of end
of e depends on whethes the fle is a tex
fide ot not. A tax! e Is writlen 10 e
with the final 129 byte Block padded to the
- ond of the block with "Z (1/10) characters.
: 11 1he Bl s not & tex! N, Hon he foad
block of Bhe e is usually padded with



mulls (O0) undl the last 129 Lyle Block Is

filed. Other operatng systems adopt cillorent
COMventinns.

L TNZANZ End of Ree, This sequence can be used by an
Andormatisn Provider 10 signity the end of a kne
in & source file. B is wsvally used 1o replece

~ the characters CR (carriage retura) and LF (ine

foed) Note, however, that difterent

o mNCroComMpuUlers use AiMerent characiors for end of
Ine; some wse just O or LF, others use the more
wiual CR LF, others may wse LF CRand R is
possidie Ml some microcompulers may have a
completoly ciferent system for signifying end of
ne. When you encourter this e5Cape SeqQuence, you
Shovid wriie 10 the ouiput il whatever character
ot sequence of characiers your particular
MCroCOmputer 0Epects 3t the end of each source
o

This #3Cape 50qUence I8 350 wsed On Mo headar
framae 10 separate the Slename from the leng™
fieid (300 The Header Frame below).

R man THes sequence |3 used 10 tepresen Dhe Throe-

R Quarters character { which is used for ano®or
PUTPOSe. Whonovor 1N 85C3P0 SO0 e IS
EOCOUNIED, YOu Should Simply wrile The (Rarerter
110 e output tie.

This is the way in which an Information Provider
con Insert the character | in the cutput Mile.
Remember that he character | has beon given »
special mearing As with |i above. if you
encourter this escape sequence hen you should
‘mmumluhnm

e maas

This group of escape saquences Is provided 10 wiow
characters cutsios the fange 32-127 10 be inchuded

I the Sle. See he section on Characier Code [atonsion
Dakcw

o~ M RTINS IV .
This escape sequence i nol In cOmmon usage but it has
Been inchuded 10 sllow an Information Provider 5 mark
B start of e header section of 1 file, @ the

 esame and leagih (see below)

£/ VR 2

o maas Thi SAquence i3 280 Not Commonly used - in
contrast 10 |T descried above, Il is uted 1o adow an
Information Provider %o mark the start of the cats
soction of the file, 35 cPPSSed 10 the header secton
which gives he flerame and aumber of frames that the
e cocuples {see above)

Al Other 95099 S00UenCes 3re M peesent undefined. Further, all escepe
sequences nel lsled above are reserved for feture use with the escepion of all

| 1



the lower case letiers. These are intended for WoImMaton Providers and oMers
who are experimening with eatensions 1 this sel of recommendations. During the
development phase of & new feature, lower case Rers shouwid be used 1or & new
€30ape sequence. Whon e featuro has beon ried and 1693ed and is Qenedly
accepted, Ban cne of T reserved characters will be aliocaled 1o that fTunction
and the featere wil be incorporsted into Tils recommendation

Escape Sequence Terminator

When the format recommaendations were originally framed in 1680, @ total of sin
SICIRO JOQUENCES Wore Defined. In 198182 & hwrher Seven e3cape seguences werr
dofned || (¢ne ¢! T new e3cape sequences defined) was intended 15 —are |t
easiar for cther, as yet unloreseen, SequEnces 10 be added easly, o) = h a3

o Awruption 88 POSSDM 10 USers Of GOWNMGTeIS wrillen W Comply wits

oarkev prbCations of he recommendations

We wanled 10 83d 8 MW ES00P0 SOUENCE 10 The Current ksl which wol'd
have the eflect of reserving 8 conain number of blocks of disc space for our
use. The escape sequence would be foliowed by One OF Mare CAMIBCIErS which woud
specily the amournt of 3pace 10 reserve.

The mais probilem we woulkd encounter ia Introducing this facility is that

any T3ers with telesoMmare Programs wiitien Defore TNS e3cape sogue~ce wan
anounced would no nger be able 1o download the particular file containing
It The escape sequence which was intonded 10 help e 100050MWAI0 program 1)
reserve sulliciont space for the He would Instend e reated a3 part of the

file and would moan That, when users downioaded that file, ey wosld got
Saveral Seemingly punows Charsciers (e oSCape BOquUence and the 1olbowing
paramater) in the middie of thelr copy of the Ne.

To g#t arcund Wia problem, the lllowing rules were covisod Escepe soque—cs
a0 dvided Into three categories -

1 mudwmﬁnbmmuowu
Fobruary 1902, These are

uuuuuumm

2 mmmu“mwm
Ssequenitly been afached. Al present thess are

|G, [T ana o

3 Those remaining escape sequences which have nol yot been aliocated a
specific meaning.

Then 8 1elesoNmare downloadhng PrOPIIM ENCOUMOTE 3N 47800 SOGION e ©in
categories 2 and 3, it slops taking characieds brom the frame, comvering

hom and $20dng Pem in D ouiput Ne. Instead, If It I3 B escape SequUeEnce

I recegrines, e il Processes Mo $ECHRO SOqUOnCe, Uherwise it Bmply
igneces all he CHMBCIOrS LNl B 1eaches 1he 03Cape sequence |

The #50ape soquence || iastructs the Sownloading program 1o cominue taking
mmummmummhumm

mmﬂummmmmnm

mponant. il for seme reason an escepe sequence will not it completoly within
the current rame (leaving 100m for the Snal [Zxxx), hen he compiete escepe




Other Special Characters

n-u-ug— cap described above, here i one other charactor
which has > ’ in the 1elesofwire Sle. This is De character ¢
(7132 Whenover this character |3 encountered In & tolesoftware fide and It iy

NOT pant of the escape sequence (7112,7/13), § should Be converted to the
space characier (20). The reason for this is @ 311l complcated but is

rolated 10 Tha way in whCh Prestel stores frames of infeemation. If the lmst,
oy, six characters on a Ine of a Prestel frame are all spaces, thon Prestel
con reduce e mamber of CAIrECIers TANEMITed 10 T MCroCOomgater (Of
Serminal) by stripgpiag off the traling spaces and transeiting & CR LF
SequUence instead. Sinte we 00 notl want (his feature for telesciware, the way
9 ensure Bl Prestel does not sirlp Yaling spaces Is 1 convaert he last
character on sach fne when the Be is oaded If It is & space, then 2 s
COMenied 10 e | charactor.

Over 0o % of the format recommendations, the instructicns for tha

shuaton have varied. Ovigisaly EVERY cccwrrence of the space characior was
replaced by the § character. Thon the decision was made 10 Miow the corversizn
of 3paces o {35 Be purely opsonal The Current postion for wpicadng tes

Is Dt conmversion of a fieal space on @ Bne i mandatory; comversion of

spaces elsewhers within a Bne s opsonal .

The atove only affects hose people kading files cn 10 Prestel For desgners
of software for downicading PrOQIMME, Ta Uk IS alweys that If you enceunter
the § on s own, Buan convert & 50 a space.

Chacksum Calculation

For each telesclimare bicch, 8 checksum s calculated on all the characters
Between the escape soquences [A and [Z. The chechsum is calculsiod as foliows

When the escape sequence |A Is encountored, v chacksum is set 1o 2or0.
A3 each character is racelved, RS valie 5 exchuaive-ORTed with e
owrrent yalue of the chechsum. Al the end of the biock, when the escape
: 1 enccurtered, the checksum calculsted sbove showld
ond 10 the vakes of the three digits following Be |2 sequence. The
oty bt of each characier MUST be 36t %5 7010 before this
laticn and the resciting value will always Do betwees 000 and 127,

For esample:-
[AThs is 8 checkmum testZox

The value le® in the checksum afler all the characters batwees [A and [Z have
Boen XOR'ed logether is o i decimal. The three digits following |2 i the
exampie sbove showld be x x and x If & Serminal finds Dat s caloulated

version of the chechsum coes not aqual the value Vansmited, then it can
23Tame hat Nero Mas boen (Orruption of the and cen atk Prostel to resens
he page. Note Dt the chechsum following the (7 Is always three characters
with ading zeroes # Trose are neaded.

The viewdata command which causes Prestal 10 retransmit 3 page i3 the sequence




0T s strongly recommended that designers of downioading 3ofware shouks
boep 8 chech on the number of mes hat 3 particular page Is rerequested and,
o some particular cumbor of retries i exceaded, Should abANSON T™e EMempl 1o
Totch Do program and infomm he user of P protiom. B Ie slways possibile
031 an Inlormanion Provider has insdvertently put up 3 lelesoNtware fle with

an Incorrect checksum on e page.

B is aino recommended that you check for parity errors and, Il a parity emor
CCCUrs on @ frame, you shoukd rerequest the rame in Be samo masner »s it »
chechsem orror had occowred. This helps 10 IMprove e o1ror cheching.

Sequencing of TelesoNtware Blocks

In he neemal situation where the Miormaton Provider 18 cnly puming one
lelwsoitware Bock on each Lame, Then D 1OSOWINg sequence wil Le M e

stan of sach frame, immediatety sfter the [A sequence indicating start of

[G]l  where ¢ Is the ame letter of the curtert trame.

Since Prestel frames will be consecutively Wbeled ‘v, V', '/, 8nd 30 on wp

107 and, i & contiouation page is used, will stat sgain of 'y, B Is

possibie for the downioading software 10 detect whon a frame is recelved out of

order, o whan & request 15¢ T nest rame has Deon lost because of nolse on '
the telephane Ene. A imited amount of corrective action can be takon and the

user cen be informed of what Is cocurring.

The Header Frame

nm&n-maomnﬂuum
frarme containing e name of the file and the aumber of Prestel framas

mlm .‘“' L .
i r AR Y XAV .
it Is recommended that the header frame sheuld shways be on the ‘s’ fame of a
Pege. a8 in the example. Mowever, soveral information Providers do also pus Mo
header frame on the 'd" rame of the Srst page.

Note that the end of the ine e3cape 8equence R Is used in the deader frama 1o
separaie Do Nename 1om the eagth WomMation. As wih the checasum, the
g™ inforrmalion i always Iheeo decimal digits with lsading recces If these

ate meeded If for 3ome reason De Information Provider is unatiée 10 provde

the number of frameos which the program OCCupes, Then the number 399 shoud be
used instead. This sirmply lefls the Cowrloading software Tl e number of
frames is so! kaown,

-0
Charscter Code Extension

In Grdar 10 represent charsclers in Be range 0 - 293 by combinations of
characters from e range 32 - 127, Il is necessary 19 wBe some ot of shit
lechaiqrae. This I8 smilar 30 the wie of the SHIFT key 0n B typewsfer 1 Give
YOU vPPee Case (capilal) teflers inmend of lower case letters. The zame boys
e used with the shift key % produce twice 38 many different symbols as theve
are hoys on T typewriter,

>



A the beginning of » telesofmare il (te the header lrame) Tare i3 no sh

In wne. The characters in e range 32 - 127 (Subject caly 1o the rales for |
aod [he e3CaPO SOQUONCES Given above) reprosent thomseives, that is they are
wiitien 10 the owiput file exacty as they sppesr 0n Mo frame In fact, af the
start of every atw Melescftwace Sie the shit offset, as & ls known, is

Wweys resel 10 zero. 5

Tha 0scape sSequentes which change this 3fuaon are the six eacape tequences
hll.ll |5, Each of these six escape sequences couses the downloader
10 after The way In which it deals with the chardciers undl anoMer one of
hese 03CAPe SEQUENCes I3 encou-lered.

1f one of the above Sequences |s encowtered In a lelesofware i, Bon e
downlonder should change its shilt cffset (Initlally zerc) according to the o

Escepe soquence Saih oftset
sof o

=~
4
6
128
+100

TETREST

When a character is read from a Prestel frame by the downloader, the ASCH
vakse of that character should e added 10 T Curtent vakie of the shin
olfset. The resuling charocier shouid Then De writen 10 e output M.

Ncte that the shifts sre what are known a8 Cking shifts, = each change 1o
the shit ofset variabie is permanent ustil ancther control sequence which
changes the shilt offset |3 encountored.

One hrdar point for Information Providers; there Is only coe means to
reprasent any partcular charactor (0 - 255) on » Selesofteare file. The
llcwing table shows which shalt offsel mus? De selected in order 10 represent
a pardoular character in D file:

Craracter value Shift oftset which

¥ must De selected

0-3 “h

n-ar 1

128 - 159

160 -1

wm-

o -

Multiple Blocks per Frame.
nn-m.-émn be necessery 10 put seversl,
small teleseftwero ammr—.mun-dﬂ'—m
oencouraged uniess it is abschutely NECESSary DECAUE & means that & downiosder

must B0 oven Mmore complox and A is Thely 1hat only a lew Implementaticas of
he telesofMmare downioader wil have this capabilty.

In ceder 10 try and prevest the Gowaleader tom missing 30me of the blocks ca a

1"




frame, the escepe sequance used for identifying Selsscftmare biocks (G) is
extended In this stuation Now, in acdtion 10 the fame letter which 8ollows
e |G, More are also two oxtra charactors.

The first is @ numsber in the mange 0 - § which isentilies which block s s
on the frame. The first block will e mumbered block 0, the second Dlock will
be numbered block 1, and $2 0n with 8 maximum of ten Bocks on he frame.

The second rumber Is the sumber of D last DICh 0n T frame, using The same
amRaring as described above. For example, Ba third Block on 8 fame which has
& blochs i ol would have af the start of Bhe block

AIGeaTfi _ cwts _ |Zeax

mdummummmm

These recommandasons Bssume Dat 1he Prestel database Consists of @ nu=ber o
Poges, sach page being made up of & maximum of 26 frames. To step from cne
frame ¥ ancther, the viewdsta command '# Is used. In order %0 reach a
continustion page from the ‘7' trame of the cument page, ™e viewdsla rouing
command 'V Is thea senl. i any eror i encountered in the recepiion of any
frame, thes the viewdala command **00 will result in Be frame being
refranamitted.




