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_ /Go'n/%o progran for meling
fullymchb cied GOﬁle% o tﬂp 1t may be used_to”cop?.the

follow1ng types of tapezw

'_a) Tapes containing ozly gven parity.characters, up
to 171 feet long. (Teleccde.tapes end Mode 1 Binary

tapes have even parliy)

) Tepes coztalnzng 1o hOleo in ﬁrack 8, up +0 _
171 feet long. (tiode 5 tapes in "A.0.D.  G00-SERIES.
© 18-BIT BINARY TAPE B I.h.’a“‘ 1/4/70" have no holes in
:track 8): N

¢) Any other tape up o 150 feet long.

YYhen the tape to be copled is read in, leading blanks are

ignored, but blanks occuring after this are copied exactly.

2. HARDUARE

BIECOP is written for use on en 8192-word 903%, 905
or 920, with a high-speed punch and reader. 'Tlode 3" tape
resder input is reguired. There are certain limitations if

non--gtop-on-character readers are used, (see para. 5).

7. VATHOD OF USH

.

3.1, The Tollowing operations ere performed using

reader mode 3.

3.2, Reed in "BIUCOP 20/7/70 Binery liode 3" by
triggering at initlal instructions.
3,%, Read in the tape to be copled, by triggering
at 8 if the tape to be copied contains only even
parity, 12 if it contains no holes in track &,
or 11 otherwise, BINCOP will now reed in and store

the tape until it Tinds, 2 inches of blanks

CBINCOP - 1

-




-3“4’6.

Fehe

3.6,

ZeTe

- If tne Wﬂolc bepc to be nopled ﬂas no+ yet _
been . read 1n, fe tr“bger aw 92-¥IETGU 'TﬁfigG

' THE, Am TH- ”zm ::B_d)n -_ BINCOD mll read in.

uhe next 2 nncheu of b3aﬂ, Répvat tﬂis
E?OC@ 5 until the wmole taﬂg, (EJC_ t trailing

blan&s) has been read in.

Read in the tape to be copied again by triggering

at 10, BI?COP will now check the tape against

the conients of uhe'pTOf@a It will RO» stop,

‘even on fjnclﬂg 2 1nck@s of blank55 uﬂtzl the

wbole tape has been recd in. 1t will then pupcn
a copy of the tape, preceded and followed by
180 blanks. ' '

Read in the tape just punched by triggering at
10, BIHCOP will now check the new tape szainst
the contenis of the store, and will then start

to punch out another c¢copy. If this copy_is.nﬁt
required, stop the computer. Otherwise, when the
copy has been punched, repeat this step until the
required number of coples have been punched AYD
CEECHLE

Read in the original tape’ again by Iriggering
at 10. BIHCOP will now check the tape against the
contents of the siore; and will then start to punch
out another copy. When this happens stop the

computer, (This guards against store corruption)

IHC0P - 2

u]
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4, FHEOR THDICA

2]

4.1.  The loader of BINCCY performs a swacheci;

S TRY

If, when reading in BINCCP (s in para. 3029)5

continuous punching occurs, it has mis-read.

4.2 Lf BIHCOP is used Lo cony even parity
tapes it performs a pariiy check on the tapes
when they are read in. If this feils, BINCCP

will punenh the character,

00000,001

unitil stopped.

4.5, If BIZCOP is used to copy ftapes having
no holes in track 8, it checks that track
8 is, in fact, blank, If this check fails,
BIKCOP will punch the charscter

10000.000

until stopped.

44, If the %tape being copies 1s too long 4o be

stored (see para 1.) BINCOP will punch the
character
11111.111

until stopped. .

T 4,5, When BINCOP is triggered at 10, if the tape
being read does not agree with the contents
of the store, BINCCP will punch the characher

00000.010

until stopped.




- Je IILI”%“I HS 6“ READER

501._-~Ldnmonmcha“ cier readers m,"oe useds

irrespective of ﬁpeed,

562 .Eomestop»onuchafaéter-readers of up to
250 ¢/s may be used, but if the tape to be
-éowied contains 2 or more inct es of Dla;cg,_
”characterm may be m1used when BierI is
re-triggered. at 9. 'However,-sincé BINCCP
‘reads the whole t? 3 wmuhouu ubonplﬂg when
-trxggercd aﬁ 30, t%e q sence oﬁ cn&racuaru_

 missed in this wav'wmll be deﬁ@cted end . give |

an error indication.

6. CONVERTINIC FODE 1 BINARY TAPES {e.o. old 9204 *apes)

T0_ODE 3 BINARY TATES (for use on 903/905)

This conversion may be performed, if reader HODE 1
ig available, by using BIECOP in the manner described in Parasraph 3;

provided: -~

a) Entry 12 is used in Step 3.3.

b) Use reader mode 1 for Steps 2.3, 3.4, 3.5, and
3Ty (but rezder mode 3 still for steps %.2 and 3.6)

This method will work irrespectively of whether track
5 of the tape is correctly or incorrectly punched. (2-PASS SIR

19/7/66, now obsolete, punched an incorrect track 5).

BINCOPR - 4
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1. PUHCRION

'Tunbcﬂﬁ-'s 2 907/ (" /“20 piorraﬂ on gcenmnﬁ ﬁa making
ful]j checked copies. of tanes punchea 1n 9$0uuerleﬁ ?eiacoaa;.
It may be used o copy_ana.go;n.papes o a total
of L7l feet long, excluding blanks and erases. o
When the tape to be copled is read in, blanke, erases, and
Cecar. ret., are lgnored. When ihe_cﬁpy_is punched out, each linefeed ié
is preceded by a car, retes and may be foilowed by 4 blanks i reguired.
: Bach of the_tapés to be copled or joined must end with
i'e CWhen the copy is puﬁched out, it-will al%o-end with a
..""(‘-a"hpre" TELECOY is used 10 join tapes therefore only the
on th lasit tabe will be reproduced.

2, HARDUARE

TELECOP is written for use on an €l92-word 90%, 905,
or 920, with a high speed punch and reader. "dode 3" fape reader
inpﬁt is required. .
Stop~on~character readers of any gpeedy and non-gtop-

on~character readers of up to 250 o/s may be used.

3. WETHOD OF USHE

Z.l., The following operations are perforned Usirun reader

mode 3.
. 3.2, Read in wgoo TELECOP 20/7/70 Binary Hode 3" by
triggeving at initisl instructionz.

3.3, If copying a tape, read 1t in by triggering £ Rand =

4]
i

at 8. If joining seversl tapes, read the fir

n

one in at 8 and the restv at 9. TELECOP will

read in and store them.,

‘ . A . - 8
34, 1 copying & tape, read it in by triggering e

2t 10 or 11. If joining several tapes, read

1

the first one in at 10 or 11, and the rest at 9.

y . ;‘
2 9 $F .
T B . 1 : T Mﬁ}.
TELECO? will now check zhese.uapes éﬂmuub the '

contents of the store. .Cn_reaaﬁ;ng the end of - wmds Bl

e




3.6-

the last tape it will punch & copy, preceded
and followed by 120 blanks. The copy will have
4 planks slter every 1T entry 10 was used,

and 1o such blanks 1f entry 11 was used.

Read in the tapes just punched by triggering

at 10 or 11, TELECOP will now check the new

tape against the contenits of the storey and will then
4

start Yo punch out another copy.

As in para. 3.4, this copy will have blanks afier
evér:,f_ . if entry 10 is used. I this copy is
not required, sitop the compﬁter. Otherwise, yihien
the copy has been punched, repeat this step until
the required number of copies have been punched
AND CHECEED.

If copying a tape, read the original in again by
triggering at 10 or 11. If joining several japes,
read the Tirst original in at 10 or 11 and the

rest at 9. TELHCOP will now check these tapes
against the conients of the storey and will then
start to punech out another copy. When this happens,
stop the computer. (This guards sgainst stors

corruption).

TELECOP- 2




4. ERRCR THDICATIONS

dole

4e2&

4:3.

4.4,

The loader of TELECO? performs & sumcheclk;

If, when reading in TELRCOP (as in para 3.2.)

s}

continuoug punching occurs, it hes nis-read.

TELRCOP performs a parlty check on the tapes

when they ere read in. I this failsg, TELECCP

will punch the character
00000.001

until stopped.

If the tapes being copled are too long to be

stored (see para 1) TELECOP will punch

the character
11111.111
until stopped.

When TELECOP is triggered at 10 or 11, if
the fape being read does not sgree with the
contents of the store, TELECO? will punch

the charascter
00000010

until stopped.

TELECCE = 3
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An edai tape o{ the e:dlt mstructmns {sectmn 4 h’oald”then'be o
mput at 8ot 13,0 The number of mstructmns fioh o any errors (sectmn
'.ﬁ} in the edit 1nsirucuons is then output in 920 (entry 8} or 903
-(eniry 13) code. S N T . B

The tape to be edlted shouid be. 1nput at 9 when the. cdzted tanﬂ' -
w111 be output, - If the editing process is correctly performed and no
‘wait' instructions have been encountered the output tape will be -
tezmlnated by ‘the standard trailer: of 120 blank 10 erase and 120
'.blank characters but if any mstructmn cannot be obeyed then the
output tape w111 be termmated by the error type and number of that

1nstructzon. “In the latter case, the: output tape w111 be an ec‘uted ('_ i

version of the or:gmal up io that Inst*uctlon. -:_ :

" If the tape to be edlted is too Iong to be edlted in one pass _
(i. e. more than 72 feet), then BOWDLER stores as much as it can
and edits to the last string of newline and<- blank characters. I
no such strmg is held in store, then an error is output (sectmn 3\‘
To contmue echtmg the tape should be reinput at 10 with these blanks
in the reader. If the store becomes full while reading blanks, - he ;
tape will be read until the first non-blank character has been read.
If this character is.a stop code then editing will continue as thoufrh
the whole tape had been read normally, When the edit tape is obeveci
this character {unless a stop code) will not be edited. - Apart from g
string of newline and Afcblank characters be_m_rr required on the main
tape no additional instructions are required on the edit tape to enable
BOWDLER to handle tapes more than 72 feet. '

If a 'wait' instruction occurs during the course of editing,
editing must be resumed by entering the next main tape at 10.
If the editing process appears to go wrong the number of the -

instruction being bbeyed can be obtained by entering at 11l.

‘When the editing process has been performed without an error,
exit, the edited. tape' may be sumchecked by entering BOWDLER at 12,

with this tape in the reader, This should read up to but excluding the n

: furst of the 10 erase chalacters " If this surmcheck is correct, there
.+ will be no-errxor message outp_u_t. LT S T
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Facﬁltles cmst for copylna ard dela.tmo tne mam taoe apd mser unfv G G

new tape. There are also instructions for. performtnﬁ a.group of edltlnc S
| "-'1nsuructmr"s renaatuﬂy wnnou» repe‘,.tmff *be group m‘ 11151;*'1.1.(:5:10*15 1n tne. a

Each edztlna 1*11:.t1u ctﬁcm is specxfler“l by a: sneca,z.l mat*-uctmn {or f::x oap

of 1nstruc‘cmns in the case of the repctxtmn fa cxhty) Thcse nmirucimns

f‘consutute the edit tapc and thcy appear in. thc order that thc ¢1ter tmns
oceur m ‘the main tape.. 'I‘he repetition mstruc;mns "becomc opm aLve as
“'-soon as. thcy arcdecl redin the. Cdltll’l"f process as. dlsunct from the -

--Steeung tape phase. ' The repetltlon 1nsf,vuc:tmas ure declal ed as sOOn R
.'as all the previous. 1n$tructxofw s, thept other rcpct*tlon 1nstructmns, have_

| -'been obeyed All the instructions, except the repetition 1nstruct10ns, may
"‘-be used consccuuvely . Al 1nstrucf.1c>ns,' ez.cept the insert and the replaca :
-'msts:uctmns, are punched on one llne.- SR

- The {first non blank character of the edit tape should be a
newline character so the telecode of the edlt tape may . be
partially decoded.  This chalacter dlsimculshes the 920 telecode
{rom the 903 and ISO telecodes but not the 903 and ISO telecodes.
~This should be followed by two. telecode 1nstruct10ns, the first |

g Spemﬁes the telecode of the edit tape, the second the: telecode
of the main tape and ollowed by the edit 1nstruct1ons _ These
‘are each of three letters (upper or lower case); ‘independent of
layout characters between the previous newline and the third
letter and must be terminated by a stopcode 1mmed1ately following
~a newline, Each complete edit instruction should be terminated
by a newline. In 903 code cach newline is preceded - . -
by a carriage return on output. - Any adjacent carriage returns
are then deleted.  Itis not necessary to blank the edit tape since
Bowdler reads the whole tape at Iull reader speed.

@




_ 4 1 :Telec:ode Instrucfibns

These are. ‘920’ ; ’003', G ’ISO’ (upper or. 10we}: case)

"Z..far the 920 9{33 or IS@ tciccc)dcs respectlvely.

' '4._'_ 2 Preserve Lrase Characters i

Normaliy erac;e charactere are trcated as. 1ayout

| «characters and ed1ted out, but when ‘SPE‘ is used all subsequent .

erase charactcrs are copwé - Thls facxhty onee mvoked cannot

.b@. cancelled

4 "3 In_&ert Blank '_Cha'r_a_c':ter'_s .

’I‘he mstructlon demgnator ‘INB' ensures that thcre are-

o 'only é%—blank characters: £0110w1ng ‘cach newline character. output
- Once used, thls facility cannot be revoked. If this facﬂxty is
_' not 1nvoked no blanks wﬁl be output Wl‘{.hln ihe output iape._ o

4, 4 S_tri__ng Scf:ar_c_h .Ir_ls.tr_ucti_ons

The instruction designator should be followed by &
stlinj of characters terminated bv a newline character. The
1nstruct10n demgnators arei= ' ' '

_"CLE' ~ copy up-to and mcludmg the newlme chalacter before o

the spec111ed hne

delete up to and including the newline character before.

'DLE' -
the specified line.
'cL' - copy up to and including the newline character after

the’ Specified line. o

‘DLT - delete up to and including the newlme character after
the 3pec1f1ed line. oo

'CSE' =« copy up to but excluding the specified string
(layout characters before the string are opled )

'DSE' - delete up to but excluding the spécified string
(layout characters before the string are deleted)

‘csr!

copy up to and including the specified siring

DSt - delete up to and including the specified string

The string of the instruction on the edit tape is
independent of any layout characters and string searches are
independent of any layout characters on the main tape. The
maximum number of characters (wcludmcr layout) allowed on
the main tape between the flrst and last character of the string

_ 15_..253 chdzﬁacters_. In thc case of a 11ne search the f;rst




character is considered to be a newline character immediately
followed by a string, and the search is then conducted only at

the beginning of each line. If too many characters are specified
then a Buffer Overflow error is ouiput,

4 5 Insertion Instruction

Thié function may be used to insert a string of
indefinite length at any point in the main tape.. The length of
the string to be inserted is limited only by whether there is
sufficient room in the store module to store the characters,
if th1s Buffer overflows, then a warning message is output and
a ‘copy' instruction substituted for the insert instruciion and no

"further mstructmns will be complled

The demgnator for this instruction is 'INS'.and should

be 1mmed1ately followed by a newline character and the string of . _. :

characters to be inserted, terrminated by PN, and newline -

_cha_racte:_r. “Any characters between the 'S* of 'INS' and the next

newline character will result in a warn_mg message being output
and any such characters will be ignored when the edit tape is
executed. The '™ %, ' string must contain no layout blank or
erase characters within the string, This string should be-
prec@’ded by a newline character if the next part of the rmain a
tape is to be proceded by a newline character. The sequence
or layout characters (with the exception of 'A%, "' and erases

which are normally edited out), It is possible to insert ' %,°
by inserting one charicter at a time,

4. .6 Replace Instruction

The instruction designator is 'RTS' when the string is
searched for anywhere on the line or 'RTL' when the string is
scarched for only at the beginning of each line. The string or
line to be replaced follows the instruction designator on the same
line and is similar to the string search string described in section

. 4. 4. The string to be inserted should follow on the next line;

is similar to the insert string described in section 4. 5 and is
terminated in the sarne manner. When the 'replace' instruction
is compiled, it is counted as three instructions for the tgtal
number of instructions compiled, or for the output of the number
of the instruction containing an error.

MNote i“%wi* tha &nﬁmiﬁ«i e eﬁ;wme&g e

775 Y. . e @
W‘% } s equionleck bo ::asi; A
e%‘%‘ [:’;»_;,
RTL & ) e s
3 v epmivnled Lo S5
‘?-‘:ﬁg’-”i _ 1“3

4%,

.of characters to be inserted may be any sequence of any printable




4, 1 Repetetive Strings

The repetetive instructions must begin with 'REP!
{ollowed by a digit from 0-9 (to define this particular repetetive
sequence for the cancellation facility). This should be fellowed |
by the instructions to be repetetively obeyed and termmaaca by
'END?, 1>rcc:f=ded and {ollowed by a newlme character. . :

- Bince the repetetive insiructions operate concurrently
with the main edit instructions, it is necessary to have a main
edit instruction before cancelling the repetetive sequence. The
instruction designator CAN followed by the digit used to define
the repetetive sequence is used to cancel the repetetive instructions.

An inclusive search instruction must follow after an

exclusive search and insert instructions otherwise the string will
be in store and it will be continucusly found and the insert string
continuously output, It is not permissable to nest repetetive
in_'s?cr'uctions (3. e, a repetetive séqﬁen&:e of instructions within a
repetetive sequence of instructions but it is permissable for
repetetive sequences to follow repetetive sequences even if the
previous repetetive sequence has not been cancelled. In the latter
case, if no cancellation has taken place, the first string to he
founditakes precedence if both are found on the same line, e.g

REP2
RTS ON SET
FREDA %,

END

" REPI1
RTSCOLON
FREDAA %,

END 5

If the line on the main tape is

PROTOCOL ONSET 7

then COLON is found {first and REP] obeyed.
When more than one string is identical except for extra
characters at the end of one of the strings of the pair and all are
found on the same line, the order of precedence is the main edit

_ string followed by the repetetive sequence with the higher digit
labels taking precedence over the sequence with the lower digit

label, This facility is suppressed when a 'copy' instruction
(4. 8) is obeyed, On restarting at 10 for further tapes, the
repetetive instructions will still be carried out.

4. 8 Copy Instructions
The Instructicn de51gnator 'COP' will copy the main
tape up to the first stopcode immediately following a newline

character, On restarting.at 10, if there are £ur£her edit
1nslrucuons, 120 blanks are output

CpowDLoR ~ B




4, N 9 Wait Instruction

_ There are two types of 'wait’ instruction. The first
'WAI' causes editing to cease until restarted at 10 and the
remainder of the main tape held in store is deleted.

The second "WTS' causes the editing to 'wait' whenever a stopcode
is found and the stopcode deleted. Once this facility has been
invoked it can not be cancelled but it is suppressed whenever the
‘copy' instruction is used.

4. - 10 Insertion of Layout Characters

.

The fellowing instruction designators are used to
insert one layout character,

!PNI}' - punch newline character g+ gar Flase  vebuen 4 loe Doat |
'PSP' - punch space character ~ i
'PHT' - punch horizeontal tab character

. 'PSC' - punch stopcode character
'PVT' - punch paper throw character .
'PBE' - punch bell character if maintape in 95% o¢ 1680 cods

4, 11 Deletion of Layout Characters

- The following instructions delete the first occurrence
of a layout character and copies all preceding layout characters,
If there is no occurrence of the layout character before the first
printable ¢haracter, all layout characters are copied and the
deletion instruction ignored.

'DNL' - delete newline character s Winfe
'DSP' - delete space character

'"DHT' - delete horizontal tab character

'*DVT! - delete paper throw character

'DBE' - delete bell character if maintape &Ly 903 o 00 cole

b 0 B
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. "The .fo_ifmé.t of the error messages-is as follows: .

B I S HI\T" e

obeyed in the edz ng phase‘ 'Ihe;e are 10 blankcz, between II
R and T ”I\" The edst fape phase ceases after an error.
- -mes‘saﬂe. ' ' L : -

L

L EO

: Thls 1nd1cates that one. of the two telecode Words 15

incorrect or mmsm.g, €. g 921 1nstead of 920

Z IR

Thls mdmates that an edlt mstrucuon des:.gnator is,

.'-:1ncomp1ete or mcorrect e, g WTT 1nstead of WTS'

This error message occurs when there is no string
after a string search or replace instruction,

“This . error 1nd1cates that there i no dlglt oTan

_111ega.l character after a REP or a CAN 1nstruct10n de51cnator,
€. g REP A instead of REP 1. :

Two REP or END instruction designators are used
consecutively if this error message occurs, e. g.

-

. REP 5
. RTS8 {red

- mike 4 %,
" REP 6.

ES

This error message denotes that either a REP

.instruction designator has the same label string as another

REP instruction which has not yet been cancelled or a CAN

. _mstructmn designator has been used {for a non-existent
_ ;repetitwe group ' -

Eé-

.. This error message shows that a RFP instruction =

-_.deslgnaior has not b\,en followed by a copy Search or I’Epld(ﬁ{i [
_1netruc:imn. P R

&J mfﬁ WO,

ot é e




E7.

'I'ius error-dcnotes ihat characier 1n a sea'rch

"":strmg or: msert string cammi be convert ted to or from the 920 B
- telecode, e. g the character ii in ihe 920 telecode cannm ’ne :
':"-converted to 903 or ISO telecode. S L s

ES

Thxs error dezmies thai there are more than 253

"'characters _between the first character of the sirmg or precechng
".newhne chardcter and the last chcxracier of the string for a
- strmg or, hne search Te Spectzvely durmg ihe echtmg phase._ '

Th1s error denotes that a strmg search or replace S

_mstructmn cannat be- obeyed i, e. the final" siap code has been -

'.:‘:_'.'reached The edited tape is. output before the error rhessage.
' -Alternatwely it denotes that the {inal stop-code of the - steermc
‘tape occurs in the middle of an insert instruction. -

Thls error message Shows that the sumcheck has

“failed. This is the only error message whlch has no 1nstruct10n e

number after it.
il

This error message denotes that the first character
read on a tape on the first or subsequent pass was not a blank
{see para. 4. 2).

L E12 E ©

This error message shows that a tape has been
partially read but there is no stretch of two or more blanks
after a newline character on the part of the tape that has been
read,

E13

This error message denotes that the first character,
on the edit tape is not a2 920, 903 or ISO newline character.

El4

Lo -

This error indicates a parity prw)r on the chararfer

U Parity errors fOqu on. the edit tane ave plwavq_ 0110VFd hv 1 9

st read,




-'_.count, L

& 3 SN -Warmng Messagcs

' ‘I‘he forrrsat of the warninw mess;ﬁges is as fcllmvs'—'-'_ R

. W nMn o .
I -“NH

' Z-Where MM s the wazmng number a.nc} ”N” is the number of the '
'_-.1nstru(,tmn bemﬂ complled ‘There are ten. blanks before the T

Wand the 1. The edit tape phase contmues but thc Edlt tape

' 'should 'De checked to see whether the- warmng can be 1gn0red

The wannng message 111d1cates that the end of t‘le A

o steemng tape cccurred in the middle of a, repetitlve set of
1nstruct10ns. Al 1nstruct10ns after the last REP are 1gnored
“and a COP instruction is substltuted for the REP 1nsiructlon

demgnator,

U owi
o

-

- This warning message shows that:th_ere are characters
are an instruction designator but before a newline character. '
The characters are ignored, e. g. WISABC is treated as WTS,

w2

This warning message denotes that a non-cancel
instruction has been used in a;repetitive set of instructions.
The instruction is removed and ignored by the instruction count.

W3

This warning message shows that there is no room
in the instruction list or character list. The instruction which
cannot be compiled is replaced by a COP instruction and no
more instructions are compiled.

w4

This warning message shows that there are more than
64 characters in a search string or replace string., All extra
characters are ignored.

w5
This warning mcs'éage denotes that non-cancel

'mstructmn has been used *wu:c. " The. second use .of the -
-1nstructzon is: rcmoved and not mcluded m the 1nstruct}on L o




- % o Y Dﬂ,....f;?“s»-.n'ﬁ'?fif 1. i
I : AD T INHINTA . i
! s - : -

E '11115 is & hczt of the matructm“; desmnato;s cach of wincb can be
punched in ugper cxsu or lowex case 1euerﬂ » I '
920 o . tapes m\ 928 tc]ccoae Sneu?aﬁ CCM 5 SR
B R 7 kR EETRE EETAE RORE apes in 903 ielecoc},c. A
*':.'130' S tapw in 502 150 - telecode. = L-:'w»i; hﬂ”. i
e T _ S S _ D 2 'L:ti:\e; i{;&;um s,\_,z,»fi/ £
: e - o
_ 'CSE str;nﬁ )( L [ ORI L
- CS8I TR - ). C means "C'opy’ e S I |
- DSE ﬁ_”_ j 3 D.omeans delete : : N -
o _'DSI L ) ( L means until’ strlvw is fm.nd at st.:tzt of a hne
O GLE " - )  Smeans until string is found anywbele on a line
R 151 SERE RS B G 1 means inchisive of string = S
Uy DLE " (O E mcans exclusz‘ve of utllnd :
B E S < § | L | |
S INS - Imsert string | e )
G ih e T
RTS str_j_r}ff ) . :
string 1%, ) Replace specified string or line
_RTLstrlncr' Yy o L
stm;}w T ) T
’ SPE o Copy erases .
_ INB~ - .. Insertfourblanks after cach newline _
WTS - Waxt on each st0p codc : R
. COP o Copy main upto and including nes xt stop ~code on a newline
REP label . ) . The instructions .be_twe'en REP label and END
END } . are obeyed whenever possible until the instruction
CAN label ) . CAN Jabelis obeyed. '
I R T I
= . PHT . ) (tab :
' PSC ) Insert one( stop-code
B B PVT ) s {paper throw
N I PE?E. ) { bell characier (‘?C’S/st
DNL ) " (newline
DSP ) -~ (space ’
L DHT | ) (tab -
= - DvT } Delete ore(paper throw
- DBE )}  (bell character (803[150)




'.3}. n, -~t-_;;-] ,Ar&3=vn1x 2.

ThlS appcn‘im is a °1mple 11]ustrailan o,x. the use of Bowdler The o
' 5-;5 omcrlnal tape fOI the c:x'tmple 1s as follows »I'_:' RGN " . S
ﬁ;}wwﬁﬁ;ﬁ_j-f S

[CHECK]
CHhCK

o
C

10 :
'COUNT -
CEXIT. R
.'_ALf"
: "iEWSP
EREESEEEES ysRFPLAT ',;,H]fj-;},sf_ﬁ}&;93 SR
. UEXIT. ',“4¢='.COUN ek s T e
SR (B CHF(ni e s e
Ll  /8 Wl
WS :

wsp ”}@ 
- . GOUNT LY
__.% : 1

~

@lﬂ.;ﬂ'm m'.w'é'_w

‘I‘he edlt t?pe is as follows,. : R S o S

n/I ' o . *
920 ‘

920

INB |

CL.E S0 40

INS '

T %,
"REP 2 -
RTS COUNT

SUMT %,
o B - CLI REPEAT .
I ‘ DLI 7 EXIT ‘
INS
'T%J
CANZ
CSE REPEAT
PTE

9  REPEAT

BOWDLIR w AR |




.
!;

CrI EXIT _
. DSE CHECK e
-INS - LT
CSI CHE
DSP |
COP

sle

The edited tape is as follows: .
{(exarrie)

fcurcx]
CHECK »1
‘ ' 4 +0
0 +0
3 SUM
: 5 WS
REPEAT 5 wWSP
9 REPEAT
1 S LR
6 WsPp
10 . COUNT
o 8 REPEAT
EXIT 4 COUNT
o 7 . CHECK
. /8. 1 .
WS >q .
WSPp 1
COUNT 1
%

L RowDLER - AL 2
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Te FU‘Q?E@WO

.k?ﬁfgﬁc, 27/7/70, Binary Node 3% is a progream for
ume on §03, §05, end 930C cmmpu%@r&. end ig used to document
?@1@3@&@ tap@ s Le@, it copiss- the tapes, but’ aﬁd% axtva
newline symhbols at reguesy 1ﬁtﬁﬁvaigs snabling s G%ﬁt“ﬂﬂﬁﬁg
prxntmup of the tepe produced to be cut into pages, In
addition & page number isg 1nsert@d 2t the ten oif sach
page, snd, if the taps is a SIR program or lsbel list, ov
sn ALGOL program, the progrem title will eppear &t the
tep of esch page. The text o be docunsnted may be on Bore
than one teps (&xcept 1abel 113t@, whzeh are alwayﬁ on
one tapay,

50 iines of source tewt will 3?%&3? on each ?ag% of the
cutput tspe, The format of the cutput tape is sush that {assuming
6 linss to the inech) the printeup may be cut inte pREss
of between 107 & TSﬁ and is thusg suitsble for FOSLSCAP,

AMERICAN QUARTO, A%, end QUARTO paper sizes,

2, HARBWARE,

Thiz pregrem is written for use on en 8192-vword
$03, 905, or 920 computer with a punch snd reader,
Tape resdeor Mode 3 is reguired,

Stop=-on~character readers sre net reguired, but if they
gre not ussd, the source tapes should heve several blanks
efter each .

3. RESTRICTI(NS O SUURCE TAPES,

3,1, They muet be in 883 or %20 Teleceds, each tape must start
with » and end with o 9

3.2, Ko line may excosed T4 charactsra, excluding the and
any bkipnke or evases, (Thim restrietion snsures that ths
print-up will fit onto the paper sizes mentioned in
Paragraph 1, unless the syabel is used,; and allows o
mergin for binding er filing the print-up),

TAToe-1




3.3,

3@49

N 3@65

3.7,

3.8,

1f the tape being documented ig = ﬁlﬁgie S8IR prograw
taups it mg?: stort wx_ih 8 SIR ‘c:s..asies i m 5 afmﬁmnt of the
forms S

¢ <~~~~~“‘”"”‘"’”w}

WHETE wememumeesans vepresents s siring of charseterz not
starting or ending with a (ﬁ} and not containing lowsr-case
letters or the SIE symbels {, ), %, (U, or ., The {

st the end of the taps must be on g newlins,

3£ the SIR progrem is on several 'i:a;zea; then only the

firet need start with & title, but all rust end with a @
on & newline,

1f the tepe being dooumentad is a single ALLOL progrem
tepo it mugt stert with en ALOCL titls, i.8.
of the form

@ T T Rl s R B RIS ;

THEPn mermmmcmmmnse vopresents # string of characters not
starting or ending with a and not containing Imwm?wcase
lotters or the ALGIA syambols §, ; oY @n The

st the end of the tzpe must bhe on a newline,

If the ALOOL progrem ig on several tepes, then only the
firat may stert with a title, but 8ll must end with =
on g newline,

If the tsps being documented is a SIR lsbel list, it must
stert with a SIR title es in Paragraph 3.3 shove, and pust end
with = which ig not on a newline,

flue lsbel lists produced by “2-PASS SIR 13/4/70 Binary Mode 3.
from programs which themselves ere sceeptsble to this ProOgrsn
will be acceptable, but lsbel liets produced by - “1=PASS SIR
2/6/66 Binary" will not be,

If the tape baing dosumented is text of a genersl nature,

the Tirst non-empty line should net stsrt with the symbol

", or end with the symbol “{, If the text iz on move

thean ene teps thie restriction oenly spplies to the Tirst tape.
There ig noe restriction on the position of ths (1) fer
gensral text tapea, '

The scurcs tapes may contain blenks & erases, which
will be ignorsd,

The gource taepes must contain no more than 6 million liness,
(Ko groat handicap).

CTATROC=Y




4, OUTPUT FCREAT,

‘Q’efo

43,

4.4,

éQSQ

The Gutvut tape will contain no blanks or efamvwg
in perticulsy thers will bs no blanks after esch. .
{zince it is not sxpocted that these tapes will be
read into any computer},

Ezch page of the cutput will heve, in the tcp rlght«hsnd
corner, one of the fsilawxngb

-Pr&gramm@ Page H if the sourcs taya-ig a BIR program
Lebel List Page N if the source tape is a SIR labal list

Page N S if the gource taps is an ALCGOL
: ' 'prugram oy genoral text

vhere N iz sn integer starting st I,

Excont if the scurce tape is general texwt, each page

of the ocutput will be titled with the titls of the source
tape, underlinad, The brackets sround o SIR title, or the
‘4% gt the ond of an ALGOL title, will not be . copied,
(The title will still appear as the first line of

text on the first page in its norimal form),

If an empty line (i.e, 2 adjacent (:)s} or the source
tape coincideswith the top of a page on the output taps,
it will be ipgnored,

A8 a conseguence of 4.2 & 4.3 shove, the ocutput tape will
not be acceptsble to SYIR or ALGOL, As a conseguence of 4.4
it is not possible to write a progrem to convert the output
tape oxactly back to its originel form,

5, ENTRY POINTS & METHDD OF USE,

Bot,

5.2,

5.3.

i fma

The foliowing operations all use tape reader Mode 3,

M gTHDC 27/7/70 Binary Mods 3% is loaded by initial
instructions {8181).

Salsct the cutput Telecode by triggering -ati-

15 for 903/150 cods output

6 for 920 code output,
{These sntxy pointe merely set 2 fliag; they do not
ceuge tape to be read, If neither is used, §03/1S0
code is presumed),

TATROS 3




© Bod, To document a SIE or ALGOL program, oF gensral texnt,
enter the fl“@t tape at 8, end, it the. scurce text.
ig . on w$W@ then 1 ta?@@ entay . th@ rsmaxﬁ*rw'tape -at.%a
Thage tapaw will be procssssd ljﬁﬁmbywilmﬁe After the
last tape is. caﬁpiﬁted enter st 10, {this causes
the end of the lsst page and & flmai (%E to be punched),

B.58, To dogumsnt s SIR libhel list, snter it at 11,
(Ko gubsegient entries are reguired),

5.8, Having @htaxn@& s documented versicn of the source tape,
' BO HOT now destray the BOUTED %ag@o_(See Peragraph 4,83,
It is rvecoxmendsd, hmw&var, that once the dos umante&
version has bsen prlnt&d up, it i= destrﬂyad, ‘ginee it is
s ef no iLfth@f_ﬂﬁ@ and could be confused with the gource tap@a

6, TOP=AND-TAIL FACILITY (whence T.A,T.=BOC),

s o e T s it s o

6.1 TATEOC contains a facility, which must be
distinguished Trom that of Paragraph 4,3, vhereby
a charscter atring, of up to 50 charactersz, can bhe
printed nesy the centre of the top & hottom of
ench page, e,g i~
“UNCLASSIFIEDY or
“ SUPERIOR SUFTWARE LTD

6.2, To use this faeility, punch ths string on a short
tape, precsdsd by a @ end followed by & , It
should not start or end with a @, or contain
or (:}c 1,8, for the first of the wbove exsmples,

punchi-
@wcLass 1r1Es(E)

6.3, Read the string into store {after loading TATDOC)
by entering at 12,

6.4, To documsnt tapes using the stored heading,
start at 13 {instend of 8} for programs or general
text, and at 14 {(inztead of 11} for label liets,
(Entries 9 & 10 romain unchanged),

6.5, Note that vhen this fecility is uzed the string
gt ths botitom of ezch page will not £it onto Quarto
papar, '




6, EEROR INDICATIONS,

s s i e S

6,1, The lcader oI TATHOL perforng a sum-chesk, If,
when loading TATDOC {ag in Paragraph 5.2) continucus
punching wccurs, it has mis-read,

6,2, TATDOS ecan give the following srror indleations in legible
tape formi-

CH I/0 ERROR 1, Perity errcr on tape being resd,

CH I/0 EREOR 2, First character on %apa boing read is
‘not a newline, linefeed, or carriasge return sywbol,

CH I/0 ERROR 3, Yhen resding .or punching in 820 Televods;
a character cannot be converted to or from internal code,

DOCURENTATION ERROR 1, Entry ¢ or 10 has bheen usged
bafore entry §, 11, 13, or 14; or entry 13 or 14
heg been used before entry 1%,

o BOCUMBENTATION ERROR 2, Charscter string being read in
q at 12 is to long or containg an illegal separator,

DOCUMENTATION ERROR 3, Title contains lower-cass letters
or an illegal separstor, or & tape entered at
11 or 14 has no title,

DOCUMENTATION EBRROR 4, A line of source teuxt is too wide,
(a0 Paregraph 3,.2),

DOCUMENTATION BRROR 5, Indicates that a haltecde has bsen
found in the wrong position; probebly caoused by
loeding a program at 11 or a lsbel list at 8,

TaTSC-5
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Chapter 1: INTE“ GD UcT 191\1’
| L1 Purpauc.

IMOI\I’E OR is a pregram testing aid which gives th

' faczhty of a tcmp’xrﬂry hold-up at any spcczﬂcd poi int in the program under
test while the content s of the accurmulatox, Q rvegister, and any specified

core locations are outpui for pvmmnp in any combnm‘clon of mf;c,gc,r octal
a.ns:}_ msuuctmﬁ moaes. : : B '

1.2 3?0_171:5:1‘ of Distribuiion.

The program is distributed as a tape for inputf by SIR.

1.3 Method of Use.

A parameter tape is read in by MONITOR fo specify

-the points at which a hold-up is required and the locations and rmodes then

to be output. The program under test is entered and output occurs whenever

a mcsmior point is reached.

An altr*rna,tlve e;ﬂ.ry point to MONITOR cancels all
monitor points previously set.

MONITOR may run at any program level 'md in any
store module. Monitor points must be in the same store module 2s MONITOR,

‘ . 4" Td.c.ux{a"i‘ .

e progrom b dotdbidzd o5 o AUOD-Bervies Telcesds {:ﬁfsz, .
monikee potnka wall  alss b e 900-Senes  Tebacsede.

LS. Compatabiliby.

Tis pregew oLl NOT
v o SROAR (,{)"M‘;i;’i?tm} (&ﬁi‘@m%& ‘A

%&’QUMQM« ?ﬂ,i@,‘:{j
J posnbile by wwe &
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- Chapter - 2  EUNCTIONS

2.1 . Addresses.

All addresses refer to a 64K store and where necessary

are taken as modulo 64K, Addresses are always relative to the beginning of

the store rodule in which MONITOR is stored. Jf MONITCOR is in the first

medule, zddresses arye absolute. However, if MONITOR is in the second

meodule, then it freats the first modul~ as addresses 56X to 64K, the
second module as 0 to 8K, the third module as 8K to 16X, and so on,

2.2 Parameter List,

A parameter list contains a number of lines which are

‘of four forms.

2.2.1 a,b

This form specifies a monitor point,

a is an integer giving the address of a
monitor point relative to the beginning of the store module in which
MONITGEH is stored. a<8190. (MONITOR uses a=8191 privately to mark
the end of the parameter list. ) :

b is an integer specifying the output modes.
(see 2. 4} '

2.2,2 a,

This is similar to 2. 2. 1 but b is given the
same value as the previous monitor point, b = o if this form is used
for the first point. .

2.2.3 ¢, tc, ... ¢

1 - - m

This form specifies the address of one store
location whose contents are output whenever its associated monitor point
is reached,

Ifm =1 the address is directly defined.

If m> 2 the address is indirectly defined
as follows:

Take C, and treat as an address.

Take the contents of this address, add or
subtrazct C, and treat as an address,

Take the contents of this address, add or
subtract C, and treat as an address.

Mobl = &




Take the contents of this address, add or sublract
¢y and treat as the defined address. . '

Each ¢ < 65535

N, B. This evaluation ig done cach time_tha_‘e‘: the
monitor point is reached during the running of
the test program, and may vary from one time

- to the next. '

2.2.4 oy tceytaos bey/d i dyd ol ddy

This form specifies the first and last address of a
block of consecutive store addresses whose contents are output whenever its
- associated monitor point is reached. '

o Dither address can be directly or indirectly-
defined as in 2. 2. 3. The order is immaterial; MONITOR distinguishes the
Jdarger from the smaller,

: Fach monitor point is specified by forms 2. 2. 1
or 2.2.2 and its associated core locations follow with any number (including
zero) of forms 2,2.3 or 2. 3. 4. Every form must occur on a separate line.
Empty lines are ignored. The list énds with a halt character. Up to 10
monitor points may be specified in a parameter list,

2.3 Character Set for Parameter List.

Meaningful characters are 0 to 9 @@ fo- o,

@@@@ cr are ignored

A1l other characters are errors, T

2.4 Output

At each monitor point the form of output is determined by
the value of the integer b specified in forms 2.2, 1 or 2. 2. 2. This integer is
regarded as a five bit binary number, and the bits have the following sigrificance.

Decimal
Bit .. : , Set Clear
Equivalent
1 1 Loayout using spaces, Layout using tabs.
2 2 Output A and Q No output of A and Q
' registers. regisferas,
3 4 Decimal Output. No decimal cutput.
o 4 8 Octal output, No Octal output.
5 16 Instruction cutput No instruction cutput.

MOMe 3




2. 4.1 +1
A line of cutput may cont'vn a store addref‘s

and. thc ccmfoz;ts of this address in up to three different modes. It is
convenient for the us e¢r to produce a hard copy alz.g:md in vertical columns,
If bxt 1=0, this alignment is done by outputting a tab character where
appropriate, and a new line is started with a single @ character. This
is the simplest and most convenient output where prmt«up is done on a
Fmden Flexowriter. '

M bit 1 =1, the al 1gnment is done by outputting
the rc,quux,d number of gpace characters, and new lines begin with a cr If
blank sequence. This method is required for a Teletype Model 33.

2.4.2 42

_ If bit 2 = 1, the contents of the accumulator
and the Q Register are oulput in addition to the store locations specified,
Liabels A and Q are oulput for identification.

2.4, 3 +4

' If bit 3 = 1, output is in the form of &

s:gncd decimal integer with non-significant zeros suppressed. Values
lie in the range - 131072 to + 131071,

2.4.4 48

Jf bit 4 = 1, output is in the form of an
unsigned 6 digit octal number without zero suppression, ;

2.4, 5 +16

If bit 5=1, oufput isg in instruction forn'*;.
Bit 18 of the contents of the location is output as /, bits 14-17 as the
function number and bits 1-13 as an unsigned decimal address with
LEero suppression.

The address of a single location and the first address
of a block of locations is always output as a label, and thercalter every
address which is a rmultiple of 5 is labelled. Indirectly defined addresses
are evaluated at the tirne of output, accerding to the methoed given in
2.2, 3, but are not distinguished in the actual output from directly defined
addresses,

Note that any combination of Integer, octal and instruction modes
may be selected,

Mok~ 4




e.g. b=22, i.e., 24+ 4 + 16 will give output using tabs of
A, Q and specified store locations in decimal and
instruction formes. :

St The ocutput-for each monitor point always commences with ¥ a
‘where a iz the monitor point address, - :

it is not necessary to output the contents of any regisiers or
s_ﬁ_ore '.1_00,&{:7;{31_15 at 2 monitor poii_lt.' In this case the outpui of the monitor
pmni address is an indication that the test program has reached the
monitor point. This can be useful for investigating the continuity of a-
program. S

2.5 Restore.

- . A parameter list can be cancelled and all monitor
points delzsied by entering cst GMON, The test program is restored
to its origimal state. A new parameter list can now be read in and further
monitoring performed. Restore must not be used if an error is detected
during the input of a parameter tape.

2.6 Example
- 2.6.1 'Parameter_tape.
36, 27

594
1586 /1594

38, 30

1000+0/1000+18 o
159471586 T

gt~ 5




2.6.2 Output tape.

 {Location 1000 contains the value 54)

gogoee

%35
Geanre ¢ 8
g 292345 8§ 1257
594  @00862 B S0
1586 @2ppaz g .27
o peBeBs B B
BBB1A6 © 182
: BoBEI6 B 14
159¢ 606817 0 15
- BE3RET B 1591
171772 /15 8186
BEEAZI - © 1 .
gopR6e ©. S0
38
A 6 . PBEO06 0 6
e 66788 202344 8 1252
54 122877 357115 14 81869
55 49758 141126 & 598
169880 041124 2 595
41550 121116 5 598
589 GRi1ls B 589
-98106 560306 /4 198
66 590 BB1116 B 598
~1638%4 740000 /1A
49751 Slatiev & 599
41553 121121 5 593
32999 185341 4 231
65 8792 821139 1 608
57413 169105 7 69
33359 181117 4 591
65607 200167 g8 71
33359 1o1117 4 591
70 16980 Baitaq 2 596
596 Y1124 & 596
114690 348002 ta 2
1586 3@ - PBYE36 B 30
4] 008090 a 0
169 WAB 155 v 109
14 gReB1s 2 14
159¢ 15 200317 8 15
1591 PU3IDGET o 1591
-6 - 1112 /15 B186
8 poBRVe ¢ 8
50 P50




© - Chapter. 3! }BRRO“%’E
P E%menever an error is ddf‘ctcd a mes sazfe is printed on a new. -
'llne 0‘ i,he: tclepun»cr in-the form ERROR n where n is the error number. - If
- th}g output is diverted fo the punch, it will appear s 1" of run-out followed
'by cr 1 @ ERROR @ n. All errors are detected during the zeadmg of the
paraznetcv tape and cause reading to stop and MONITOR to end at a dynaric
stop., The test program is not affected in any way until the complete
_pérér‘abte* tape has been read and accepted as free from error, If an errox
is detected, & new parametcr tape must be prepared and read in from the
‘beginning. : :

_ No MONITOR crrors can occur while a test progran& is 1‘unnlng
o ami bung monitored. : :

The i'ollowmg errors are detected,
n=1 odd parity characters

Unused characters.

Any c or 4 > 65536 in 2,2, 3 or 2. 2. 4

Integer missing

Impermissible sequence of separators + - , /
b>32in2.2.1

Number of monitor points > 11
a>8l9lin2.2.1 0r 2.2.2

OO I O W b o B e

. It is not regarded as an errvor to specify the same monitor point
more than once, although there is little advantage in doing so. MONITOR
would be entered separately for each occurrence and the appropriate output
generated. However, entry@vienst would not restore the test prograrn to its
original form correctly.

o .
o
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'bmmr and repl

not f.he true position in ’che test program,

Chapter 4: METHOD USED, & SOME . RESTFRICTIONS Or HMOMNITOR Prnéw“f‘s

At @MC‘M the pardm\e tex tape. is. rea,d and anulyqed and the

3.31{01*1;';e,z‘5,1on stored in a buffer {see 6}, I no errors arc aetc”ted the

struction in th e test program at each monitor pomt is pzeoerved in ihe
m.\.c); by a mz;cimn B 121"'11}0%101} ca ausing an entry into”

Ia' GI‘II’?GR - Fach r monitor point has a different e‘_lt?:_y into. M O“JITOR At

xwfry f’hﬂ A and 3 registers and sGCduOI‘; 535 28 & e K= Mmﬁ,@ :

Ceamed b v_wm Mﬁ:ﬁn"i‘ G R : ?m\wa&é, T, i«r’»‘u;m»hmi. W’;“{;}J“g‘;’xﬂﬁ m% iz ;:;g_;__;_,__{h_gmjr_.,}
'. = 4::?5 M Lmamwm% b3, ‘ﬁ wegl, WL oB2YE regtored and
the true instruction of the tcst program is obeyed {rom wzihm MONT‘I‘O;& 5

\aorkypace. If this instruction causes a jump, then the test program is
re-entered at the jump point; otherwise the following instruction in

MONITOR workspace is a function 8 instruction caueing re-entry to the
tcst prog_,ram at fhe instr LLCLlOJl 1rnme(11ately ;Eollowmg the momtor pmut,

: Note that 31: is Jﬂadw sable to monitor a funcomn 11
msfruchon because the SCR value stored 1e£em to MONZ’};OR worlk cpaCC and

Monitor points can be on more than one level of program
provided they are chosen so that MONITOR is never entered at one level
when it has been interrupted in monitoring at a lower level,

For a large program operating at sceveral levels or in
several store modules, several independent MONITOR routines may be
used to cover different modules or levels., Monitoring at differing levels
may lead to a certain amount of jurnbling in the ('Jutpu_{::.,

At @MON+[, all the monitor points in the buffer are Bcanned
and the preserved instructions of the test program restored,
If some  moniloy ?GML-; ost wal  sn b:r? T ,  the Féﬁ¢ﬁl%%,§
o .ﬂﬂ;%ﬁ,zug; lsels  Hoaew thope  reavibor gy wanl  wob tm‘é.ulrf.- s
Brregiolin o be N T T s S R C AP S
(simce, ow baing  MONITER, e B renudir g br st bede G o
EARLICR  orelus),

TE MOMITOR 1S NoT  IN THE PRyt §TORE MODULL)
M(:ﬂ:,i"‘;«:j( Y) P "':,»,A,LE m’\gﬁ M"; '&;&. fji?’--;-& CA—"&.&M t‘?—&ﬁ. CA2 -3 “\i e 5‘ ERN-Y Q‘.

{5 :ngbs’efw EE S"\%w\i {eomnn g, .
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Chapier 5 C OPERATING IN f>TRUC'f?Oi\S
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O OR
information on the parameter tape immediately aftexr its el b
store. FEach monitor point s specified by 2. 2, 1 or 2.2, 2 uses three locations

(for the monitor p point address, the displaced instruciion of the test prograni, ..

and the output mode res spectively). Addresses spe ccificd by 2. 2. 3 and 2.2. 4 £

take m: and mdn Jocations ¥ espectively. One location ie used finally to mark

the end of the parameter list.

stores the

Chapter T: TIME TAKEN

The parameter tape is read at the epeed of the reader, - The
monitoring ouiput, is punched at the speed of the punchi the test program
otherwise runs at normal speed. Restore time ie & few milligecs.

pot =~ 10,




