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;protocol) Protocol tor TENEX <-> Line Processor Interactions 

Introduction 

this document is d detailed description ot the Line Processor 
protocol. It 1s intended to serve as a gUlde to anyone ~isning to 
implement the Line Processor protocol, as ~ell as, a Piece ot 
documentation tor tne Line Processor. 

it should be pointed out here that the Line Processor contains a 
very small, Slo~ microcomputer with little read/Nrite memory. for 
this reason the protocol is terse and error reports and/or 
recovery dlmost non-exlstant. 'lhe Line Processor terminal is 
treated more as d tlaro~are device than an intelligent terminal. 

There are two types ot line processors - alpha and graphic. Alpha 
line processors are used in configurations consistIng of ttle l!ne 
pro c e S so r alp h dIn u mer i c d 1 s p lay, nlo use, Key set, and po s s 1 b 1 Y a 
hard COpy pI inter or d cassette de lYe. <.;raptlics lIne processors 
are used in the the minimum graphics configuration conslstlng ot 
aln display, mouse, Keyset, ana either a leKtronix 4012 or 4U14 
stora4e tube display. 

Conventions 

Coordinates 

Alpha 

Coordinates designate character positions. for example 
(1,1) is the second character on the second line uP trom toe 
bottom. 

The origin 1s at the lower left corner ot the sCreen. 

As components of the protocol, coorainates are Passed as one 
oyte ot X dnd one ot ~ ana always nave 40b aadeu to toem to 
get tnem In the printing character range. lhis l1mits the 
max coordinate value to 137B which is 9~ decimal. 

Graphics 

The mouse Is used to track the cursor on either the aln 
display or the storage tUbe. A Switch acts as a toggle to 
select which screen is to be trackea. Coordinate values are 
identIcal to the alpha line processor ~hen they originate 
trom the a/n aisplay, although they are sent as two bytes 
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each ot x and y. Graphics coordinates trom the storage tube 
are sent as 10 bit values In the range 1024 to 2047, ~ith 
1024 at the lo~er lett Of the screen. 

TT~ Simulation 

In TT~ s1mulation, scrollIng always takes place on a line teed 
(LF) not a carriage return (CR). Carriage return dOes the 
obvious tnlng and no more. 

~peclal and Control Characters 

Protocol strings begin with 33B and ale tollowed with an 
operation type character in the range 40b to 120b. 

When outside a protocol string, all control Characters (0 thru 
378) ~re iqnored by the Line processor, except: 

When the cursor is being tracKed: 

*G which rings a bell it possible 

CR and L~' ~hich do the right thing 

Notice that backspace character (AHJ Is not implemented in 
rl~ simulation (l.e. when the cursor is being tracked). 

when the cursor has been posltioned: 

*G which rings a bell It possible 

*H which does a bacKspace cursor 

~hen inside a protocol strinq, HUBUUr is ~Ul ignored. When 
outside, it is Ignored. 

Conventions tor this document 

In this docu~ent, octal numbers are tOllowed oy "8". 

"Unescortea" means that characters are sent as is Without 
wrapping them In an protocol s~quence. 

Line Processor· to MaIn Computer Protocol , 

Communication 1n this direction will adhear generallY to the lMLAC 
protocol as outlined in (IJUURNAL,14345,). 
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In particular: 

Keyboard characters 40B thru 1778 are unescorted. 

Keyboard characters 0 thru 37B are sent as: 

j4~, 438, char+140B, coordinates 

NUT~: An alternate (and preterred) way is to send tnese 
control Chdrdcters as is (unescorted) except tor 2~, 4b and 
JO~. those dre sent as above. 

Mouse button changes are send as: 

J4~, 43B, buttonstl00b, coordinates 

Where buttonS 1s the binarY image ot button posltons lOaO 
thru 111 binary). 

Keyset stroKe~ 1 tnru 328 are send as: 

stroket140B (e.g. 1 -> d) 

keyset strokes 338 thru 378 ale sent as: 

335 -) 54H (,) 

348 -) 5b~ (.) 

358 -> 738 (;) 

368 -) 77B (1) 

378 -) 408 (space) 

for alpha line processors coordinates are X + 40B, y + 40b. 

for graphics line processors coordlnates are X(b1ts 10 - 6 
(MSB's)) t 40B, x(oits 5 - U (LSB'» t 40B, Y(bits 10 - 6J t 

408, ~(blts 5 - 0). 

When not in coordinate mode the mouse buttons are ignored and 
~eyboard control characters (0 thru 378) are sent 1n unescortea 
fashion. 

At power-up and atter the "system-reset" button is pusned, the 
Line Processor Signals the Main computer by sending: 
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( l1blj, 177B 

The purpose ot this 1s to inaicate to the apPlications progranl 
that the Line proeesor is no~ in a "power-up" state (see 
oelotlt). 

,When the L1ne Processor detects an error that it cannot live with, 
'it sends a string to the applications prorgam and dies with an 
errOr code flast.1ng In the lightS. Ihe user is then tOrced to nit 
"s'jstem-reset". 'lhe string is as tolloVis: 

( 17o~, 41~, Ccount', Chars) 

~here Ccount' is 40B more than the number ot characters that 
tallow. Currently b characters dIe sent, and the string 
lOOKS liKe: 

( 176B, 418, SOB, err', etl', trk', rpt', s~', obut', bl', b2' 
) 

Where the ' indicates that 40B has been added. 

err: the error code, one of 

10~ = output butter to display over un (impropper 
padding). 

l1il = some other butter overun (e.g. pr1ntpr butter) 

128 = strange error relating to display OUtput bufter. 

13~ = protocol sequence error (e.g. bad COmand) 

14B = protocol value error (e.g. bad coordinate). 

ctl: control state parameter (0 = not 1n a COmmand) 

trk: mouse tracKing eooe: 

o = pOSitioned 

1 = trac~lng 
2 = cursor 1n small TTY winoow 

5: cursor at unknown pOSition 
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12~ = Cursor In fUll screen window 

rpt: repeat code, normally zero 

sw: sense s~itch Immage 1n order 0-1-2-3 (sw3=LSBJ 

obut: display output butfer character count 

bi: possibly low order 4 blts ot last input Char 

b 2: po S s 1 b 1 y n 1 g h 0 r de r 4 bIt sot 1 a s t 1 n put C 11 a r 

From MaIn Computer to the Line Processor 

The following functions are sent by the applic~t10ns Program and 
performed oy the Line Processor. All COdes, except tt)e escape 
(338) snould be printing characters. Padding characters should be 
HUBOUTs (1778). 1he baud rate tactor (t) and dod aisPlay type are 
obtained oy the applIcatIons program by senaing dn interogdle 
command. 

Note: 

Tne cursor is generally used to traCK the mouse. Some 
commands sto~ the tracKing and allow the cursor to be used 
for display manipulatlon. "TraCKlny mOde" refers to ~netner 
the mouse is ~eing tracked by tne cursor or not • 

. Display-terminal dependent parameters: 

The following table yieldS the timing and other factors 
required by the protocol that depend on the type of termlndl 
connected to the Line Procesor. Ihat type, Dltype, 15 
obtaineo from tne Interroqate command (see belo~). 

param Dltype= 

1 2 3 4 

Del &0 7 1 17 

lns o 7 30 1 7 

elr 5 3 17 

Xmark t-40 yes ~es Yes 
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(I) 

(v 

Del is the time to delete a line. 

Ins is the time taken to insert a new line • 

. elr is the time taKen to clear the screen. 

Xrnark. indicates if a marked character needs to b~ Ie-written 
after the marK is removed. 

See the interrogate response command tor other display 
p.3rdmeters. 

Position cursor on alpha d1splay and stop tracKing mouse • 
• 

X· : X coord (0 thru Amax) + 40~ 

V' = ~ coord (0 thru Vmax) + 40b 

result: 

Posit1ons cursor to specified location. 1racKing stops 
until a "resume tracking" or a reset 1s recelvea. Any 
unescorted characters will be wrltten on the screen dnd 
tne cursor will be advanced once alter eaCh Character. 
writing beyond the eno of the llne is not adVised as the 
result depenas on the terminal manutacturer ana mOdel. 

Specify (small) TTY simulation window on alpha disPlaY 
j 

Send( 338, 418, top, bottom) 

top = ~' tor top line ot windo~ 

bottom = Y' tor bottom line of window 

result: 

InVokes a small Tty simulation ~lnoow of speclfied size 
dnd location. This ~lndow ~ll1 be used until a new one 1s 
s p e cit i e a or a reset is r e eel ve d. 1 tll S does not c h d n g e 
the trdcKioQ rnooe. ------".----

(i) Reset 

Send( 3313, 51b ) 
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(J) 

result: 

screen cleared 

Tl~ simulation wlndo~ set to tull screen 

bug selection stack reset 

resume tracKinq (see) 

padding: 

send pads as fOI clear screen. 

Resume trackIng mouse 

set:')o ( 338, 42b ) 

result: 

The cur~or Is used to track the mouse. Any unescorted 
characters will go into the 11~ simulation ~lnrlow 
currently in use. 

Write strln9 of blanks 

send( 33B, 438, N' ) 

N' = number of blanks to be written. 

result: 

The specified number of blanks dre ~rltten starting at 
the current cursor pOSition. The cursor 1s left at the 
character pOSition tOllo~lng the last blank. Assum~s the 
cursor has been pOSitioned appropriately betorehand. 

this command is a no-op if N' 1s not )= 41B AND <= 1778. 

~: padding: 

This command must have Nit padding characters following 
it. 

(t) Push bUQ selection 

send( 338, 4bH, X', ~. ) 
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result: 

The coordinates are pushed on a stack ana the character 
at that location is somehow brought to the USer's 
attention. lne stack ~1l1 hold a maximum ot ~ selections. 
This commana includes a resume tlacking. 

padding: 

This command must have 8/t padding characters fOllowing 
it. 

~ Pop bUg Selection 

Send( 33b, 47b 

result: 

rhe top entry on the bug selection stack is popped. The 
corresponding Character on the screen Is no longer marked 
in d s p'e cia 1 'II a 'i • 1 t the s t a c k is em p t Y I t his com man dis 
a no-op. lhis command inc lUdes a r esunie tr aCI( 1 ng 
operation. 

For some Ultypes, the applications program must restore 
the characteI or the marked position wlli be rePldced by 
a space. 

paddiny: 

This command must have 8/f padding characters following 
it. 

(&) Delete selected line 

Send{ .lJIj, 448 ) 

result: 

The cursor position selects a line to ~e removed from toe 
screen. All following lines are moved up one line. The 
contents of the last line are unaetlneo. lhe X 
coordinate should be zero, otherwise the reSUlts are 
unoetined. 

paddinfJ: 
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(10) 

This command requires Dellt padding characters (Del 1s 
obtained trom the table). 

Insert selected line 

Send( 33B, 458 ) 

result: 

The 11ne which the cursor is on, and all follo.lng lines, 
are moved do-n one line. The cursor is not movea, dOd 
nence is on a blanK line. Lines above the cursor are not 
a 1 t ere d. 1 tl e 1 as t 11 n e l be for e t he ex e cut i on 0 t t h 1 5 
commana) should oe consideled "lost." lne X coorolnate 
snould be z.ero, otherwise the results are undetlneo. 

p a <:i d1n9: 

This command requires Ins/1 padding characters (Ins 1s 
obtained trom the table). 

Clear screen ~ 

Send( 33H, SOB ) 

result: 

the entire screen 1s cleared. The cursor pOSition is not 
generally known. lne 11Y simuldtion .indow locatl0n and 
the bU~ selection stack are not altered. The tracklng 
mode is not changed. 

padd1nq: 

Tn1s command requIres Clr/t pad Characters; 

f~ Interrogate line processor 

Send( 33H, 5SB) 

result: 

A response to the interrogate commdnd 1s sent as a 
protocol string of this form: 

34H, 4bb, xmaxt40b, ~maxt40B, LPtype, Dt1m Rate / 
I 
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where 

/ . } /' -:::-. "'" I.. I I / I," 

~ J~ ~/J loy'! 

V'U Y I, 1.i<..J J 

(/ ) V q /, .J I (.I 

Y J V V I) I V 'J 

{) () u 

o)/v>(, 

Xmax is the maximum x coordinate 

~max 1s the max1mum y coordinate 

LPtype 1s 1n [40b-177BJ and oeslgnates type 

'p 

The least significant tour bits ot Lptype 
oesignate display terminal t~~e leal) it Ultype) 

Currently detined dre: 

(1) Delto-Data ~200· 

(2) Hazeltine H2000 

( 3) D a taM e did Eli t e 2 5 0 0,/ t-';, r.(J ;)' A ~ •• : ~ l.., ~ r 
(4) Lear S1egler ADM-2 

the most significant tnree bits desianate Line 
Processor type (call it lype) 

Currently detined are: 

(0) Complete alpha line processor witn 
copy printer receiver tor caSSette drive 

(2) Line Processor ~ith Mouse, Keyset, 
Printer 

(6) Graphics line processor with lektronix 
4014 

(7) Graphics line processor with Tektronix 
4012 

Dtim is a characteristic delay time. fOr proper 
scrolling, a line teed (Lk") must be followea by 
(otim+14)/f pad cnaracters. 

Rate inolcates the Line Processor receive baud 
rate: 

300 buad: 1006, f;32 decimal 
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~ 
600 baud: bOli, t=16 

1200 baud: ~OB, t=8 

2400 baud: 448, t=4 

4800 baud: 428, t=2 

9bOO baud: 41H, £=1 

The oaud rate factor, f - Rate-40t3; 

Note: Any adoitions to LPtype should be assigned by 
AkC personel tor best results. See OlA or CHI 
@S~l-AF<C • 

. This command does not change the tracKing mOde. 

Turn oft coordinate mode. 
t;" 

Send( 3313, bOH ) 

result: 

Turns oft the coordinate mode in the Line ProceSsor. This 
does not Change the tracking moce. 

(,,:,\ ( :: ' 

'-U l~ 0 use but ton s bee 0 mel n act 1 ve ,. k. ~O..9 r d con t r 0 1 
c.ha.ra-cter·s-· sent '--to"=mai~mp ute r 'II ilhOU r:. -pi-orccOl 
~9Jm~~lng. . 

Turn on coordinate mode 

send( 33~, b18 ) 

result: 

Turns on ttle coordinate mode 1n the Line processor. 1'ois 
does not change the tracKing mode. 

Mouse buttons become active, keYboard control characters 
are sent 1n input protocol tormdt. 

e~ Begin standout mode 

Send( 338, 5bb ) 
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result: 

All following text written on the screen will be altered 
1s some ~ay from "nolmal" text. Th1s unfortundtely 
includes ctlardcters v-nlch go into the Tf'l simulatlon 
window alSO, so don't leave the line procesSor 1n thls 
s tat e 1 n d e t 1 nit e 1 It. Do e s not c tl a n get he t r a c I< 1 n 9 moo e • 

(1 ~):_ I!:nd s t andou t mode 

send( 33li, 571:) ) 

(/6) 

result: 

SUbsequent text written on the screen ~lll be in "normal" 
mOde. Does not Change the tracKinq mode. 

T~NEX RESl'ARTING 

The Line Processor will detect a IlN£X restart, hy looKing 
for the te~ 33b·S it sendS out at startup time. At that 
time it will place itself in a state as though the hardware 
reset button had been pushed. 

Open printer (alpha line processor only) 

Send( 33S, 53B ) 

Result: 

Upens the printer tor output. Protocol to the printer 
must be observed: (1) open it. (2) ~alt tor Protocol 
string "request" (below). (3) sena strings 1n res~onse to 
re~uests. (4) close it. 

"Request" string, sent baCK to the main cOmputer: 

'OB NuLL 

~ach request enables the apPlicatIon program to 
send an additional 16 Characters Vla the prlnter 
string protocol below. 

Note: The count indicates the Line Processor storage 
allocated tor tne next printer string. Sendin'l a longer 
string will result in a "receive error" lerror light on 
panel). 
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'-' (/6) Close printer (alpha line processor only) 

send( 338, 546 ) 

Result: 

C)oses the printer. Actual close ~ill not take place 
until all characters in the output Dutfer are printed. 
That ls, the close may tollow the last'string of 
cnaracters lmmediately. It is possible (but very 
unlikely) that a "request" protocol string may be sent to 
the main computer atter ttle close is sent to the Line 
ProceSsor. 

Printer string (alpha line processor only) 

Se~d( 33H, 528, Dev, Countt40B, <characters> } 

Result: 

the Dev"is normally 40B and is ignored by Line Processors 
with one printer. The Count must not be greater toan the 
sum of tne counts in all "request" protocol string not 
already tultilled. It may be less. Ine actUal Character 
string may contain any Characters. 1hey will oe sent to 
the printer without translation or special nannlinq. 

Note: 

strings may be sent to the printer without opening it 1t 
tlming constraints are Observeo carefully. In this case 
the apPlications program must know the baud rate ot the 
printing device a" well as the Line Processor - Maln 
com put e r lin e. 'It 1 e pro g ram jus tis sue s p r in t e r s t r 1 r 1 y s 
and no requests are sent oaCK to the Main computer oy toe 
Lin e pro c e s so r. 1 his N a sad eli bel d t e imp 1 e nl en tat ion t 0 

allow hlyher speed printing OVtr networKS witnout waiting 
for the response. Observe that it strings are sent too 
fast the printer out fer in the Line Processor will 
overflo~: data will be lost and the Llne Processor will 
die. Ine Plinter butter normally holds 41 characters •• 

. Open graphics display (graphics line processor only) 

send( 338, 538 ) 

Result: 
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uisables mouse tracKinq on the grapnlcs display. 

Close graphics display (graphiCS line processor only) 

send( 33B, 54b ) 

Hesult: 

Ensaoles mouse tracking on the graphics display. 

P7) Write graphics display (graphiCS line processor only) 

Send( 338, 5~B, Dev, Count+40B, <characters> ) 

Result: 

:1' neD e vis no r m a 11 y 40 Ban dis i g nor e d by L 1 n e 
pro c e S SOl S • C h d r d c t e r s t rom the a p P lie a t 10 n prO g r a rtl d r e 
written directly on the graphics display. Since the 
cnaracters are not buttereo, the grdpl'llCS dlsplay must be .. connected at d higher baud rate tndn tne external 
processor. 

(23) Se t g rap hi c s cur so r res 0 1 u t 10 n ( g rap h 1 c S 1111 e pro c e s so ron 1 Y ) 

Send( 33B, b2lj, N' ) 

Result: 

N controlS the maSK applled to the cursor coordinates 
betore tney dre used to position the cursor on the 
yrdpnics display: 

N ;: 0 Mask = 0 

= 1 = 1 LSB 1s cleared (etc) 

= 2 :: 3 

- J ;: 7 -
= 4 = 1'18 

:: 5 = 31B 

Application notes: 
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Avoid writing text (or "string of blankS") beyond the end of a 
line: tne display ITlay insert an un~dnted line or drop tne extra 
characters. 

Avoid positioning the cursor to any x>Xmax or y>~mdx. 

Avoid doing an insert line on the last line: the display may 
scroll the entire screen. 

Delta uata (Dltype=l) must be treated as a special case in the 
following respect: 

NUTE: 

When writing text at (x,y) on a line which does not already 
have text on it up to position x (e.Q. attel a Clear screen 
or insert line), the apPllcations program must Send x/t Pdd 
characters diter the tirst character written at position 
tx,YJ. The display takes that lOl)1J to move a CH symbol into 
the proper display memory location. (Uur thanKS to Uelta 
Data). 

we expect lristop supporting Delta Uatas soon. 

The Line Processor has a reset button on it (wnich will oe used 
only on rare occatlons). After power up or a hardware reset, 
the tollowing state prevails: 

The screen is clear, the mouse tracKlnq 1n operation. 

The bug selection staCK Is empty. 

The fUll screen lT~ simulation is in effect. 

Coordinate mode 1s NUl in etfect. 

Printer is closed 

All tTY simulation windows currently worK as tollows: Text is 
inserted in the last lIne and "scrolling" occurs on each line 
feed (l.e. it does not start on the top line ot the windo~ dS 

you mdY preter). A CH moves tne cursor to lett maroln, a Lf 
effects d line break. lypinQ beyond the last Character ot the 
line Cduses a line "wrap" - i.e. new text I epldces ttle old 
line, starting t10m the lett margin. l'ne only 'hay to clecu~ a 
small TT~ windoW 1s to send N line teeds lnlo it, Where ~ is 
the numoer ot llnes in the wlndo~. 

it> 
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the usual sequence trom the apPlications program will be to 
position the cursor arld perform some tunction, or wIlte text, 
or both. It must end such a sequence with a "resume tracKing" 
command. Any broadcast messages, links, etc. that come down 
the line between the cursor position and the "IesU~~ tracking" 
~ill go wherever toe cursor happens to be. 

Normally, broadcast messages and tne like will go into the 
IT~ simulation .indow. The dltference being that they are 
not pleceedea bY a position cursor comroand. 

RlENTlK code in NLS will clear and repaint the entire screen 

Mouse tracking will be done by the Line Processor Under the 
tollowing conaitions: 

If the terminal has received a "resume tracking" command 
sihce the last position cursor command, AhD 

If there 1s no 1nput trom the llN, AND 

the mouse coords have changed since the last moUse tracKing 
operation, or the cursor has been moved since the last mouse 
tracking operation. 

TracKing stops unaer the tollowing conditions: 

A posltion cursor command comes trom tne TlN • 

. Summaries 

Line processor to ~xernal processor 

CHAR S~QUENCE MEANING 

(all line processors) 

CHARACTER Normal Character 

(Ascii values 1B to 1778 except 0 {String request), 2 (Atl), 

4 (AD), 34b (BC~SC), and 17bti (~eset) 

BCEse 46 MX M~ TP DT BD Interrogate Response 
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.......... 

176 177 

176 41 CCNT CCHRS 

(alpha line processors) 

BeEse 43 CC'X Y. 

Chars 

BeEse 43 CC X Y. 

"X (CO) 

BeEse 43 1--113 X 'i. 

o (NULL) 

(graphics 11n'e 'processors) 

BeEse 45 CC Xl X~ ~1 Y.2 
Cna{s 

~C~SC 45 CC Xl X2 Yl Y2 
AX (CO) 

BCESC 4~ MB Xl X2 ~l Y2 

Where: 

All numbers are in octdl 

system Reset 

i:;rror report 

Optional Sequence for control 

Sequence for .. u (CA), AU (CVOT), 

Sequence r'or Mouse Uuttons 

string request 

Opt iona 1 Sequence (i'or. con tr 0 1 

sequence For AD (CA), AH (CU01), 

Sequence for Mouse Buttons 

CCNr = number of CCHRS t 40 

CCHHS = CCNT-40 data bytes; each byte is ottset by 40 

CC = control character t 140 

MB = current moJse button state + 100 

x = current x corrdlnate t 40 

Y. = current y corrdinate t 40 

Xl = top b significant bits ot x coordinate t 40 
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~ 
X2 = least significant b bits of x coordinate ... 40 

'X 1 = top b significant bits of Y coordinate + 40 

'12 = least si<Jnificant b b1ts ot y coord1ndte t 40 

MX = maximum x coordinate ... 40 

M~ = maximum y coordinate ... 40 

TP ;; line processor type and version ... 40 

l.>'I = termiodl clelay time Characteristic t 40 

SD = line processor rece1ve baud rate .. 40 

t::xernal processor to Line processor 

COMMANU 
... . COUE PADDlNG 

position 3313, 408, X', 't • none 

~ TTY. itllndow 3313, 418, 't TOP' , 't B01TOM' none 

resume tracking 338, 421:) none 

write blanKs 33B, 43b, N • NIt" 

aelete line 338, 44B O(:;L/f 

insert line 3313, 458 INS/r 

puSh bug 3.38, 4bB, X', Y. ' ~ / f' 

poP bug 338, 478 8/f" 

clear screen 338, 50i; CLR/f 

reset 338, 51B CLJ.{/F 

printer string 338, 5211, DEV, CNT' , String see text 

open printer port 338, 53b see text 
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Me's 4"' 1 n tor m d t 10 n 

,." ...... 

.. ...,.,j close printer port 33tj, 548 none 

interrogate 33B, 558 none 

standout mode on 33b, 5bb none 

standout mode otf 33B, 5'1b none 

coordinate mode ott 33b, bOH none 

coordinate mode on 338, biB none 

cursor resolution 338, b21:;, N- none 

remote resart 10 - 33B's none 

(mcs4) MCS-4 Assembler In lR~~ M~lA 

fILE msc4 CHECK 

M£TA file ',. 

ERH.UR: -) '; sst :endlJ*i 

SIZ~: 5=1000 M=100 K=50 N=1000 L=10 G=10i 

DUMMt: ddd mt lh neg; 

fIELDS: UP=(4:8J OPA=l4:4J UP8=(S:4J TtP~=l4:1H) P=l4:sJ 

AU1=l4:8J AU2=l4:4J AD3=l4:01 AD8=(8:0Ji 

AITHIBurES: reg pair; 

% declarations parsing \ 

file = ("F'lLE;" 1 -> HflL~" J .lL> <"-MCS-4 ASSMBLlR 12/11/73") 

<"-FILE "*1> @S detned 'DISCARD 

(>"'mcs4) 

Sdeclare sst :end[l*i 

end => 

)"'mcsend SSYMS( 1@ detned *$ / ("undetlnea symboL: " *$ > ) 
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