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MAGTAPE FOCAL 

DECUS Program Library Write-up DECUS No.  FOCAL8-8 

ABSTRACT 

A sophisticated handler package f o r  the TCS8 IBM cmpat ib le  
magtape control ler  is available in the FOCAL language. 
is  transmitted to/from the FNW arrayed storage i n  FIELD 1. 
The features  of I / O  overlap with program execution, defeat- 
able e r ror  diagnostics, and programmable tape density and unit 
selection have been incorporated in to  the coding. Syntax i s  
v i a  the LIBRARY ccamnany, and there  is  extensive error  check- 

The FIELD 1 resident portion of the magtape handler i s  re- 
movable by other users, and the result is a general. purpose 
LIBRARY ccamnand handler package, capable of being linked t o  
any device using the  interrupt. 
transmitted t o  the FIELD 1 coding, and m y  nmber of numeri- 
ca l  argments may be evaluated. 

P a r t  of the data acquisition systm a t  the Nuclear Research 
Center a t  Georgia Tech i s  an 8K PDP8/I, with a TC5’8 IBM cm-  
pat ible  tape controller and a TU28 7-track tape unit .  
d i f f i cu l t i e s  i n  programing fo r  the TC58 control ler  are suf- 
f i c i en t  t o  i n t M d a t e  many users. Therefore, a handler for  
the TCS8, which uses the LERARY s t ruc ture  of the FOCAL 
language, has been implmented. This handler f a c i l i t a t e s  
the use of a l l  of the normal operations of the tape unit, 
without the d i f f icu l ty  of programing it in assembly lan- 
guage. 

Data 

ing of user calla. 

A functional argument i s  

The 

DATA STORAGE 

In order t o  a l l o w  greater  variable storage i n  a 
PDP-8 with 8K of core, a package has been written 
using the  FNEW function call  of FOCAL t o  s tore  
data  in FIELD 1 (Ref. 1). 
as a one-dimensimed ~ a y ,  and the  syntax fo r  
filling an address of the army is: 
where I and X are any evalu tab le  expressions. 

address, and the value of X is stored there (and 
also returned a8 the value of the whole function). 
In order t o  read-out the contents of the array, 
the syntax is: FNEW ( I ) ,  where the  function is  
evaluated as t he  current contents of address I. 

The data  is  addressed 

FNEW ( 1 , X )  

‘he value of I (range O h  I 2 -12a) is taken as the  

The Magtape handler also addresses values i n  t h i s  
array, and thus data may be t ransferred t o  o r  from 
the  array from ei ther  the running program or the  
tape control ler .  The handler checks address boun- 
dar ies  for accesses fram both the program and 
the control ler .  In order t o  prevent a program 
frm addressing the same FNW addresses as the  
tape, the handler inh ib i t s  all programmatic FNElrl 
addressing congruent with tape operations cur- 
ren t ly  in progress. Upon c a p l e t i o n  of the tape 
operation, the  program continues. 

The Magtape handler i s  present J avai lble in two 
dialects .  The version most popular with users 
who take data t o  %-bit computers f o r  further pro- 
cessing i s  one tha t  reads or writes records in 
%-bi t  PDP-8 f loat ing point format (Ref. 2).  
Another version handles 1 2  b i t  PDP-8 integers 
and is useful fo r  o thw specif ic  applications. 

OTHHl FEATURES 

Errors concerning the magtape u n i t  are of two 
general types: 1. Programmatic blunders, which 
are  always flagged by an appropriate e r r o r  diag- 
nost ic  message (see Table 1). 2. Magtape opera- 
t ion  m o r s  which are normally flagged by the 
?22 6 diagnostic message. 
determined by evaluating the FADC function, which 
has been preempted fo r  the purpose (see Table 3). 

USAGE 

It is assumed t h a t  the user has considerable fa-  
mi l ia r i ty  with the IFBl compatible tape-record 
format, The TC58 maintenance manual (Chapter 1) 
has an excellent discussion of the subject. It 
is also assumed tha t  the user has sane experience 
with the  FEAL language. 

Syntactical errors  in ca l l s  t o  the  tape handler 
will  be flagged by t he i r  own diagnostics (see 

These errors m q r  be 
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Table 1). 
Parity P r o r ,  Record Length Incorrect,  etc.)  gen- 
erate the magtape diagnostic, and t h e  FADC function 
m e y  then be wed t o  evaluate t h e  status of the 
tape unit after the error.  The FEX function is 
evaluated by obtaining t h e  statue word from t h e  
control ler  (MTRS), m a s k i n g  it t o  suppress irrele- 
vant statua b i t s ,  and shifting the result r i g h t  
once t o  insure t h a t  the  results are a lways  a 
posi t ive integer (see Table 3) .  For example, 
the  Fhd-Of-File mark m e y  be sensed e i ther  during 
a SPACE, BACKSPACE, or GET operation. 
function would return the value of 32 if the EOF 
were t h e  only er ror  detected. Thus it is possi- 
b l e  t o  program Ehd-Of-File searches by using t h e  
SPACE o r  BACKSPACE c m a n d s ,  

h e  of t h e  important parameters of input (GET) 
commands t o  t h e  tape handler is the  number of 
data  points i n  the  tape record. If the user 
specif ies  this incorrectly,  an e r ror  will be 
detected. 
t h e  requested data transfer; and if amy addresses 
are outside of the FNEW arrey, an er ror  diagnos- 
t i c  message is  given, and the transfer'is not  per- 
mitted. 

Tape control ler  errors (Ehd-of-File, 

The FADC 

The handler a l so  checks the  range of 

LIBRARY C @ l I " D  

The l i b r a r y  (or L) command i s  used t o  d i rec t  t h e  
tape handler. 
u n i t  is LIBRARY FUNCTION, ARG1, ARG2. In  some 
cases the  arguments may be left out, and i n  all 
cases extraneous spaces and arguments will be ig-  
nored. The arguments mentioned may be (as usual) 
arsy evaluatable expression. The Library c m a n d  
syntax requires  the L character and a space 88 a 
terminator f o r  the end of the  first word. 
the  following are equivalent Library ca l l s :  

The syntax f o r  addressing the  tape 

Thus 

L I B M Y  RDLUJD 
LIBRARY R 
L m m  
L R. 

Notice t h e  space after the  canmand. Also note 
that both the ccmmrand and function names may be 
abbreviated t o  t h e i r  first letter. The c m a n d  
a l l o w  termination of the  canmand s t r b g  by a 
carriage return ( A  ) o r  a seni-colon (;). 
l a t t e r  case, any executable c m a n d  may follow 
the  sad-colon,  including more LIBRARY commands. 

?he FUl!CTIOIJ mentioned above is interpreted t o  be 
instruct ions for  the tape controller, such as a 
rewind-to-beginning-of-tape, o r  space forward, 
space backward, write-data-onto-tape, get-data- 
from-tape, write-end-of-file, or several  other 
actions. The first l e t t e r  of the function word 
is decoded t o  i n i t i a t e  t h e  appropriate action and 
set UP the appropriate error conditions. 

Functians Available 

1. RmIND (or R).  This causes t h e  tape t o  re- 
turn t o  the beginning-of-the-tape (BOT, o r  LOAD 
POINT). 
BOT, th is  operation is ignored. 

In the  

If t h e  tape is  already rewinding, o r  a t  

2. CLEAR (or c ) .  when a tape "runs may" (as can 
happen when reading tapes), t h i s  function stops 
the tape unit and forces a rewind operation t o  
the tape drive. 

3. SPACE, ARG1 ( o r  S, ARG1). Causes the  tape 
uni t  t o  space forward ARGl records. 
are detected, an er ror  diagnostic i s  possible. 
(See note below.) 

4. BACKSPACE, A R G l  ( o r  B, ARG1) .  Similar to 
&we but spaces i n  reverse direction. 

5 .  EOF (or  E). Writes an lhd-of-File record on 
the tape. 

6. WRITE, ARGL, L I 2 ,  (or  W, kRG1,  A R G 2 ) .  
Writes ASRl 36-bit (12-bit) PDP-8 f loat ing 
point numbers on the tape from FNEW array start- 
i n g  a t  address kF.G2. 

7. GET, ARGL, EX32 (or  3 ,  ARC1, ARG2). Reads A R G l  
36-bit (12-bit) PDP-8 f loa t ing  point numbers in to  
FNEM array, s t a r t i n g  a t  address ARG2. 

8. INITIALIZE, kRcl (or I, ARG1). The program- 
mer m a y  se lec t  u n i t  number, tape density and type, 
interrecord gap length, and possible e r ror  diag- 
nos t ic  inhibi t ion (see note below) by use of the 
i n i t i a l i z a t i o n  function. 
ted, converted t o  a 12 b i t  integer,  masked t o  
eliminate cer ta in  i l l e g a l  combinations, and 
s tored f o r  loading i n t o  the command r e g i s t e r  of 
the TCS8, alonE with the c m a n d  code, a t  the 
next tape mt.r-Oller c m a n d .  (Reference Tablc r' 

If any errors 

The argument i s  evalua- 

and Pages 179, 180 of the Small Computer kind- 
book, 1968 Edition.) The handler reads and - 
writes an odd par i ty  only. The i n i t i a l i z a t i o n  
word must be the of the tape density, u n i t  
number inhibit ion,  and interrecord gap constants 
(see Table 2) .  The assanbled value of !l se lec ts  
tape unit  0, 2@ BPI, no diagnostic inhibi t ion,  
and normal interrecord gap. 

Bit 9 ( the  "hl' b i t  of  ARC1) is  used as a switch 
t o  i n h i b i t  the  tape e r ror  diagnostic in case an 
e r ror  is detected during a tape operation. 
t h i s  switch is  set, it is incumbent upon the  user 
t o  check the s t a t u s  of the tape operation v i a  the 
FADC function before proceeding with more tape 
operations. 
a l l o w  users t o  search for  end-of-file records 
during spacing. Thus a spacing operation en- 
countering an end-of-file, with the  switch Set, 
w i l l  not give an er ror  diagnostic but will stop 
the  tape and leave the error code in the r e g i s t e r  
reserved f o r  the  FADC function. 

If 

This f a c i l i t y  has been included t o  
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Examples 

1. Rewind the tape. 

%LIE!RARY m 
2. Rewind, write l o c a t i m  19 through @, re- 
wind, read the  nmbers back in to  189 through Ug. 

WL REwIND:L WRITE1l$,2B;LR;L GET, ld, 
)c 

3. Rewind, then write contmts  of 0 through 200 
i n  I$ ward length records. 

*LR;FOR I=#,I#,19p(; L W, ld,I 

h. Write Ehd-of-File, rewind, space forward t o  
end of f i le,  back space over it, ty-pe e r ror  value. 

*L E;L R;L S , U 0  (We know t ha t  only @ records 
are on tape before EOF.) 

1 2 2 . a  (found the EOF) 
*L B.1 
? a 6  (found it in backspacing) 
*T FADC0 .. 
32 (EOF s t i l l  in storage 88 

error)  

Do same as before, but count number of recorda 5. 
t o  EOF. 

*L E;L R;F 111, l.00; L S,1 
?22.<6 
*T FADC(), It ",I, ! 
32 

Clear the  tape controller, disable e m o r  6. 
f lag,  and space t o  first EOF. 

3 .2  1 (FJJ)C())3.&,3.1,3.1 
3.3 R 
3.& T "ERROR CODE", pd&.@,FAcc(), ! ; W I T  
*L C;L 1,&;L S,l0@l; D 3 

7. i3nd the  maximum and minimum of the next Id 
records, length K. 

3.1 I (F!aC0-32)3.2,3.3 3.11 

1.1s MISlE200;S MAfB;F I=l,N;L G,M,l;F J=l,I*I; 

1.22 
2 .1  I F  (MAX-F'NEW(J))P. 2;s NU AIE?J( J) 
2.2 IF ( F N ~ ( J ) - N I N ) ~ . ~ ; s  MIN FNFN(J) 
2.3 R 

D 2  

G R A R Y  Conunand Decoding Packaqe 

Hany FOCAL users  have successfully added patches 
t o  the language implmenting special functions 
(See FOCU - How t o  Write New Subroutines and 
Use his Routines, D. E. 'Wrege, Proceedings 
Spring, 1969, DECUS Conference.) 
has available sn unimplsmented command, which 
ma;y be accessed by the 'IL" or LraRARY c-and. 
The tape handler is a successful implaentat ion 
of the L ccmunand, and much of the u t i l i t y  functions 

The language 

of t he  handler may be used f o r  other purposes. 
A l l  of the calls t o  FOCAL subroutines are con- 
tained in patches within FIKLD 0 and form a 
working Set of u t i l i t y  functions tha t  the user 
may link t o  coding in FIELD 1. 

A l i s t i n g  of MAGTAPE FOCAL is available f rm the 
author (in limited numbers) f o r  those who des i re  
t o  add such a package t o  t h e i r  own ins ta l la t ions .  
A b r ie f  description of the u t i l i t y  functions used 
i n  MAGTAPE FEAL follows: 

1. LIBRARY conrmand reoognition: lhis rout ine 
branches t o  FIU 1 with the accumulator con- 
taining the  ASCII code of the first character 
after the  space following the L command. Pre- 
mably  the  user will do a SORTJ i n  FIELD 1 t o  
decode the actual operation desired. 

2. Argument Evaluator: This subroutine (ARGU- 
W T )  is c a l l e d  from FIELD 1 t o  evaluate argu- 
m t s  preceeded by a c m a ,  which a re  then avail- 
able t o  the  FIKLD 1 coding. 
m e a t s  may be evaluated i n  this manner. 

3. FNW Function (See Ref. 1 )  which allows the  
progrm t o  s tore/retr ieve data from the area of 
FIELD 1 assigned t o  the  purpose. 

&. CLEANUP routine, f o r  shpp ing  extraneous ar- 
guments t o  a s d - c o l o n  or return, and then giv- 
ing control  t o  the FOCAL executive. 

5. 
di t iona l  interrupts .  

6. 
error diagnostic. 

7. 
uate a s t a tus  word s tored in FIELD 1. 

Any number of a r e -  

An interrupt  link t o  FIELD 1 fo r  servicing ad- 

A FIELD 1 rout ine t o  produce a normal FOCAL 

The FAE function which m a y  be used t o  eval- 

REFERENCES 

Ref. 1 "Storage of Data Arrays in FOCAL," D. E. 
Wrege,,submitted t o  DECUS Library fo r  publication. 
Also see "Focal - H o w  t o  Write N e w  Subroutines 
and Use In te rna l  Routines,It D. E. Wrege - pro- 
ceedrngs spring, 1969, DECUS Conference. 

Ref. 2 "PDP-8 Floating-Point System Programing 
(Dec, 1965) 
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TABLE 1 

MT FOCAL DIAGNOSTICS 

Code 

1 
2 

4 
16 
32 

6b 
6 6  

?22. 6 

323. ;3 

?25. :9  

?2&.06 

?35.72 

?35.75 

?35 .97 

T a p e  control  error, use FADC0 

Error in argunent of Library c a l l  

FNI% address too large 

Ihknm Library function 

In i t i a l  Library address too la rge  

F i n a l  Library address too large 

Negative Library argument 

TABLE 2 

INITIALIZATION FACTORS FOR TC-58 C O N T R O m  

Factor Value (Decimal) 

200 B P I  !if 

556 BPI 1 

800 BPI 2 

800 BP1/9 "rack .3 

3 Inch I .R.  Gap 6b 

bit 0 B 
U n i t  1 512 

U n i t  2 1021, 

Unit 3 1536 

u n i t 4  2058 

u n i t 5  2560 

u n i t 6  3072 

Unit 7 3584 

TABLE 3 

TC-58 CQITROLLER STATUS AS READ BY FADC FUNCTION 

Error Condition 

Bad tape ( 2  character8 all zeros in middle of record) 

Data Request L a t e  (Date break too l a t e )  
Record length incorrect  

Ehd of tape (end point) reached 
Ehd-of-File detected 

Parity er ror  ( l a t e r a l  or lcmgitudinal) 

Beginning of tape (load point) reached 



MAGTAPE FOCAL 
MTF-37 

0404 

1201 

5571 
5572 
5573 
5574 
5575 
5576 

6171 
6172 
6 173 
6174 
6175 
6176 

757 1 

5571 

4521 
1142 
4503 
5775 
6171 
a526 

4506 
451 1 
1405 
7410 
537 1 
5777 

F I E L D  0 
/ T A P E  H A N D L I N G  R O U T I N E S  F O R  F O C A L  W *  
/ U S E S  H O L E S  I N  FPP. 
/ 557 1-5577 
1 6171- 6177 
/ 657 1- 6576 
/ 5755- 5773 
/ 7177176 
/ 
I D E F I N I  TONS 
MTSF16703 
MTCRz67 11 
MTTR=6721 
MTAF= 67 12 
MTRC= 6724 
MTLC= 67 16 
MTRS=6706 
MTGO= 6728 
I N T E G E R =  52  
F L A C =  44 
S P N O R = 4 5 2  1 
G E T C = 4 5 0 6  
CHAR= 142 
P U S H  J= 4 50 1 
P O P J =  5502 
E V A L O  1603 
ERR0 R 4 =  4526 
E F U N 3 I =  100 
F N T A B F n  376 
P U S H A s 4 5 0 3  
P O P A =  14 13 
S O R T C = 4 5  11 
COMGO= 1 17 1 
G L I  ST= 1406 
F N E U T E S T - 0  
LIMI T=2334 
/ 
/ S E T U P  F O R  F A D C 0  TO F E T C H  MT S T A T U S  
/ 
*404 

/ 
/ S E T  U P  FOR U P P E R  F I E L D  S O R T J  
/COMMAND D E C O D E R  
*COMGO+ 10 

T A P E  
*5571 

TERM= 14 10 
T A P E D  S P N O R  

T A D  CHAR 
P U S H A  
JMP I Tl 

XADC 

T 10 XT 1 

*6171 
X T l r  G E T C  

M T F E D  E R R O R 4  / M A G - T A P E - F A T A L - E R R O R - ?  2 2 * < 6  

SO R T C  

SKP 
JMP e - 4  / T E R M I N A T O R  NOT F O U N D  
J M P  I T2 

G L I  ST- 1 / S P A C E D  COMMMAD SEMI COLON* C R  L E G A L  
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6177 

6571 
6572 
6573 
6574 
6575 

5 755 
5 756 
5 757 
5 760 
5761 
5 762 
5 763 
5 764 
5765 
5 766 
5 767 
5 770 
5771 

5772 
5 773 
5 774 
5 775 
5 776 
5777 

0413 

7346 
7347 
7350 
7351 
7352 
7353 
7 354 
7355 
7356 
7357 
7 360 
7361 
7362 
7363 
7364 
7365 

6571 

452 1 
1413 
6213 
5 7 7 5  
7225 

0000 
1142 
1371 
7640 
4526 
4506 
452 1 
450 1 
1603 
4452 
6213 
5755 
7524 

3375 
451 1 
1407 
7402 
450 6 
5373 

7346 

4452 
1373 
7700 
4526 
6212 
5774 
1046 
7 104 
1046 
4503 
452 1 
1142 
1375 
7640 
5776 
4506 

T 2 r  X T 2  
*6571 
X T 2 r  S P N O R  /MOVE P A S T  T E F M I N A T O R  

P O P A  / G E T  COMMAND C H A B A C T E F  
C D F  C I F  10 
JMP I - + l  
S O R T  1 J 

/ 
/ 
/ G E T S  L I B R A R Y  A R G U M E N T I C A L L S  E R R O R 4  I F N O  COMMA 
/ R E T U F . N S  W I T H  LOW O R D E R  I N T E G E F  P A R T  O F  A R G L M E N T  
/ 
* 5 7 5 5  
APGUMT. 0 

T A D  C H A R  
T A D  MCOMMA 
S Z A  C L A  
ERROR4 /NO COMMA-? 23. I 3 
G E T C  /MOVE P A S T  COMMA 
S P N O R  
P U S H  J 

JMS I I N T E G E R  
C D F  C I F  10 
JMP I APGL'MENT 

E V A L  / E V A L U A T E  ARGLMENT 

MCOMMAD -254 
/ 
/ 
/ I G N O R E S  A D C I T I O N A L  C H A R A C T E F S  T O  ; O R  C R D  
/ A N D  T H E N  E X E C U T E S  COMMAND I N  A C C  A T  C A L L  
/ 
C L E A N U D  D C A  * + 3  / E N T E R  W I T H  ACC= EXIT I N S T R U C T I O N  

S O R T C  

H L T  
G E T C  / G E T  A N O T H E R  C H A R A C T E R  
J M P  .-4 

TERM-  1 

/ 
/ F O C A L  O V E R L A Y  T O  ALLOW S T O R A G E  O F  D A T A  A R R A Y S  
/ F O C A L  w 
/ C A L L I  F N E W C J D Z )  - S T O R E S  Z I N  APRAY E L E M E N T  J 
/ 3 WORD F L O A T I N G  P O I N T  V A R I A B L E S  
1 F N E W C J )  G E T S  A R R A Y E D  D A T A  J 
/ 
/LIMI TS8O<J< 1237 
/ F N T A B F =  3 76 
/ 
* F N T A B F +  15 

X F N E W  

JMS I I N T E G E R  /MAKE 12 BITS 
TAD MOST 
SMA C L A  
E R R O R 4  / T O O  L A R G E  FNEW A D D R E S S  - 725.89 
C I F  10 
JMP I MOST+l /TEST R A N G E  OF J 
T A D  4 6  
RAL. C L L  
T A D  46 
P U S H A  
S P N O R  
T A D  C H A R  
T A D  MCOM 
SZA C L A  
J M P  I X F G E T  
G E T C  



7366 
7367 
7370 
737 1 
7372 
7373 
7374 
7375 
7376 

7154 
7 155 
7 156 
7157 
7 160 
7161 
7162 
7163 
7 164 
7 165 
7 1 6 6  
7167 

7554 
7555 
7556 
7557 
' .S60  
7 5 6 1  
7562 
7563 
7 564 
7565 
7566 
7567 
7570 
7571 
7572 
7573 

2646 
2647 
2 650 
265 1 
2652 
2653 
2 654 

0 152 

0163 
0 164 
0 165 

450 1 
1603 
1413 
5772 
7154 
5444 
73 14 
7524 
7554 

3163 
SO44 
621 I 
3563 
2163 
1045 
3563 
2163 
1046 
3563 
620 1 
5500 

1413 
3163 
621 1 
1563 
J 0 4 4 
2163 
1563 
3045 
2163 
1563 
3046 
620 1 
5500 
1373 
5355 
75 74 

601 1 
5252 
6012 
3037 
6213 
4562 
6244 

7550 

0000 
0615 
2727 

PUSH J 
EVAL 

POPA 
JMP I . + 1  
XlWEW2 

RANGETEST 
MOST, -LIMIT /PROTECTS COD1 N G  IN IJPPER C O R E  

MCOirlr -254 
XFGETI XFNEW3 
/ 
*7154 
XFNEW~J D C A  PNTR 

T A D  FLAC 
C D F  10 
DCA I PNTR 
ISZ PNTR 
TAD FLAC+l 
DCA I PNTR 
ISZ PNTF 
T A D  FLAC+2 
DCA I PNTR 
CDF 
JYP I EFUN31 

/ 
*7554 
XFNEW3j POPA 

DCA PTR 
C D F  10 
T A D  ? PTP 
L i t ,  LA<. 
;SZ PTP 
T A D  I PTR 
DCA FLAC+l 
ISZ PTR 
TAD I PTR 
D C A  FLAC+2 
C D F  
JMP I EFUN3I 

JMP XFNEW3+1 
COMBED- 1 

.c. . 

X A D C D  T A D  e42 

/ 
/LINK FOF INTERRUPT HANDLER FOR MAG TAPE 
/ 

*2646 
HI NBUFF=37 
RSF 
JMP - 4 3  
R R E  
DCA HINBUFF 
CIF CDF 10 
J Y S  I XXTINT 
RMF 

* 162 
XMTI NT, Y T I  NT 
PTR, 
PNTFI 0 
XPFOCD 615 /PFOC 
XEOYE, 8727 / P O I N T E E  TO E F R O R  SUBR* 
/ 
* 1 2 2 5  
/ 
FIFLD 1 /COPINAND DECODEF FOR TAPE HANDLEE 
/CALLED EY TAPE IN LOLEF COFE 
/ 
1 
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7225 
7226 
7227 
7230 
723 1 
7232 
7233 
7 234 
7235 
7236 
7237 
7 240 
724 1 
7242 
7243 
7 244 
7245 
7246 
7247 
7250 
725 1 
7252 
7253 
7 254 
7255 
7256 
7257 
7260 
726 1 
7 262 
7263 
7 264 
7265 
7 266 
7267 
7270 
7271 
7272 

7 273 
7274 
7275 
7276 
7277 
7 300 
7301 
7302 
7303 
7 304 

7305 
7306 
7307 
7310 
731 1 
7312 
7313 
7314 
7315 
7316 
7317 
7320 
7321 

704 1 
3360 
1303 
3361 
1761 
75 10 
4252 
1360 
236 1 
7640 
523 1 
1303 
704 1 
1361 
367 1 
1361 
1272 
336 1 
1761 
3361 
5761 
0000 
7300 
1252 
620 3 
3662 
1270 
566 1 
5772 
2726 
7300 
1867 
620 3 
566 1 
5564 
5565 
7433 
0054 

0322 
0307 
031 1 
0327 
0305 
0323 
0302 
0303 
7273 
7304 

0000 
0356 
7777 
0246 
0246 
0 142 
1100 
621 1 
1736 
7640 
5333 
620 1 
1741 

SORTlJr C I A  / F I E L D  1 SOFTJ 
D C A  COML 
T A D  C Q M L S T  /GF? A D D F E S S  O F  C O M Y A N L I S T  
DCA T E Y P  
T A D  I T E M P  / G E T  L F T T F F  
SPA / L I S T  I C  E N D E D  EY N F G A T I V F  NO* 
JYS E R R  / N O T  I N  L I S T  ?29*?7 
T A D  COML 
I S Z  T E M P  
S Z P  C L A  I Y A T C H ?  
J X P  e - 6  /NO 
T A D  COtrlLST 
C I A  
T A D  TFYP / Y E S :  C O Y P U T E  A C G R E S S  
DCA I XCOYY / L O A D  COYYANL 
T A D  T F M P  
T A C  D I F F  
DCA T E Y P  
T A P  I T E M P  / G E T  A D F E S S  
D C A  T E M P  
JWP I T E M P  / D O  D O I J B L F  I NDI P E C T  

C L A  C L L  
T A D  E R R  
C I F  C D F  
D C A  I D I A G  
T A D  X F R F O F  
J Y P  I * + 1  

EPFI 0 

X C L F A N D  C L E A N U P  
D I A G ,  2726 
E X I T r  C L A  C L L  

T A D  O K E X I T  
C D F  C I F  
JMP I X C L F A N  

O K E X I T D  JMP I X P R O C  
XERPO?.D J Y P  I X B O X B  / T O  2727r F I E L D  0 
XCOMMD COMM 
D I  FFD 
/ 
/ 
C O X L I  ST= 

COMOO 1 - C O M L I  ST- 1 

322 I R (  E V I N D )  
301 / G (  E T )  
31 1 
327 /U( R I  T E )  
305 /E( O F )  
323 I S (  P A C E )  
302 /B( A C K S P A C F )  
303 / C ( L E A P )  

/ I  ( N I  T I  A L I Z E )  

C O M L S T I  C O M L 1 , S T  
MASK, / A R R A N G E D  I N  COMMAND O R D E R  S A V I N G  R P L E V A N T  

/ B I T S  F O L  " T E S T "  
0 /NO F E K I N D  T Y P E  EFFOFS 
356 / R E A D  
7777 / I L L E G A L  COMYAND 
24 6 / W R I T E  
246 / E ' P I T E  E Q F  
142 / S P A C F  
1100 / B A C K S P A C E  

T A D  I X S T A T U S  / D A T A  T R A N S F E R  I N  P R O G R E S S ?  
S Z A  C L A  
JMP REXIT / N O D  SO SKIP THE TESTS 
C D F  
T A D  I L O R D  /TEST FNEW FOR A D D R E S S I N G  O U T  

R A N G E T I  C D F  10 

/OF M A G T A P E  A D D P E S S I N G  A R E A  
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7322 
7323 
7324 
7325 
7 326 
7327 
7330 
7331 
7332 
7333 
7 334 
7335 
7336 
7337 
7 340 
734 1 

704 1 
1337 
7740 
5333 
1741 
621 1 
1340 
7750 
4362 
6203 
5735 
7354 
7440 
1777 
600 1 
004 6 

C I A  
T A D  F I R S T  
SMA S Z A  C L A  
J M P  R E X I T  /<FI F S T  
T A D  I L O R D  
C D F  10 
T A D  L A S T  
S P A  S N A  C L A  
JMS X T E S T  /e O R  = 

R E X I T I  C D F  C I F  

X F N E W + 6  
J M P  I .+1  

X S T A T U I  S T A T U S  
FI R S T I  1777 / E V E N T U A L L Y  2325 
L A S T S  - 1777 
L O R D #  46 
/ 

7342 
7343 
7 344 
7345 
7346 
7347 

7350 
735 1 
7352 
7353 
7354 
7355 
7356 
7357 

7360 
7361 

7362 
7363 
7364 
7 365 
7366 
7367 
7370 
737 1 
7372 
7373 

7400 
740 1 
7402 
7403 
7404 
7405 
7406 
7407 
7410 

0000 
336 1 
1361 
7 104 
1361 
5742 

7447 
7500 
7400 
7500 
7453 
744 1 
744 1 
7473 

0000 
0000 

0000 
7300 
1736 
7650 
5364 
671 1 
5367 
672 1 
5371 
5762 

4624 
6203 
4745 
3236 
1236 
0216 
7650 
1347 
3237 

T I  VA1 T IN I L  DONE 

/ M U L T I P L I E S  I N P U T  ACC BY 3 AND E X I T S  W I T H  I T  IN ACC 
/ 
T I M E S ~ I  0 

DCA T E M P  
T A D  T E M P  
RAL C L L  
T A D  TEMP 
J M P  I TIMES3 

/ 
COMGO la  

R E W I N D  
GET 
I N I  T I  A L I  ZE 
W R I T E  
UFO F 
S P A C E  
B A C K S P A C E  
C L E A R  

/ 
C N T R I  
COXLI  0 
T E M P I  0 
/ 
/ T E S T  ROUTINE FOR MAG T A P E  S T A T U S  
/ 
X T E S T ,  0 

C L A  C L L  
T A D  I X S T A T U S  / I N  P R O G R E S S  
S N A  C L A  
J Y P  e - 2  
MTCR 
J Y P  e - 1  
M T T F  I F E A D Y ?  
JMP . - I  
J N P  I X T E S T  

PAGE 
/ 
/ 
/ I N 1  T I  ALI Z A T I O N  FOE M T I F O C A L  
/ 
I N I T I A I  T E S T  

C D F  C I F  
J M S  I ARG 
DCA WORD 
T A D  WORD 
AND K 4  / P I C K O U T  B I T  9 
S N A  C L A  
T A D  BOYB 
DCA M T S K  

/ P I C K U P  COYMAND L O R D  
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741 1 
7412 
7413 
7414 
7415 
7416 
7417 
7420 

742 1 

7422 

7423 

7424 

7425 
7426 
7427 
7430 
743 1 
7432 
7433 
7434 
7435 
7436 
7437 

7440 

744 1 
7442 
7443 
7 444 
7445 
7446 
7447 
7450 
745 1 
7452 

7453 
7454 
7455 
7456 
7457 
7460 
746 1 
7462 
7463 
7464 
7465 
7466 
7467 
7470 

1236 
0220 
1217 
3236 
562 1 
0004 
0404 
7303 

7263 

7252 

7342 

7362 

7304 
3000 
7752 
7753 
7337 
7340 
000 1 
6000 
2000 
0404 
5576 

000 1 

4334 
0000 
4624 
1242 
620 1 
5330 
1240 

.0226 
7640 
562 1 

4624 
1233 
1225 
3346 
1746 
3346 
1233 
7 104 
7006 
1236 
6714 
7200 
3240 
1265 

T A D  k O F D  
AND K7303 / S A V E  O N L Y  L E G A L  BITS 
T A D  K404 
D C A  WOPD 
OK 

K4r 4 
K404r 404 
K 7 3 0 3 ~  7303 
/ 
/ N O F M A L  E X I T  T O  F O C A L  I S  "OK" 
/ E P P O P  E X I T  I S  "SYNTAX" AND I S  N O T  R E C O V E R A B L E  
/ 
O K = J M P  I 

S Y N T A X = J M S  I 

x3=JMs I . 
T E S T z J M S  I 

/ 
I C O N S T A N T S  AND V A R I A B L E S  
/ 
XMASK, MASK 
R E W S T A s  3000 / T A P E  R E K I N D I N G  OF BOT 
MTk'C, 7752 
M T C A D  7753 
X F I  PSTr  F I  F S T  
X L A S T a  L A S T  
C O Y Y r  1 

K M A X I  2000 
V O F D I  404 I T A P E  O ~ I N T E R R U P T S  E N A B L E D ,  200 BPI ,  O D D  
MTSWI M T F E  I D I S A B L E  T A P E  E B P O R  E X I T  W E N  Z E R O  
S T A T U S  D 

MTIPSW, 1 /MAG- T A P E -  I N -  P R O G F E S S -  SKI TCH 

/ 
I T A P E  H A N D L E R  COMMANDS 
/ 
S P A C E D  
B A C K S P I  JMS RWARGS 

0 
T E S T  
T A D  .-2 
C D F  
J M P  BO1 

AND R E W S T A T U S  
S Z A  C L A  / E X I T  I F  EOT O R  R E W I N D I N G  
O K  

E X 1  T 

E F F  

T I Y E S 3  

XTFST 

MAX, -2nnn / F V F N T I I A I . I . Y  - : ~ ~ : ~ ~ ~  

/ T P U E  I F  Z E R O  

R E V I N D D  T A D  S T A T U S  

M TEX E C I  
WEOF, T E S T  

T A D  COMM 
T A D  XMASK 
D C A  COMB 
T A D  I COMB 
D C A  COMB 
T A D  COMM 
R A L  CLL 
RTL /COMMAND I N  B I T S  6-8 
T A D  WORD 

C L A  
D C A  MTIPSW 
T A D  BO2 

Bo21 6714 / L O A D  COMMAND R E G I S T E R ,  C L E A R E D  I N  M T I N T  
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747 1 
7472 
7473 
7474 
7475 
7476 
7477 

7 500 
750 1 

7503 
7504 
7505 
7506 
7507 
7510 
751 1 
7512 
7513 
7514 
7515 
7516 
7517 
7520 
7521 
7522 
7523 
7 524 
7 525 
7526 
7 5 ? 7  
7530 
7531 
7532 
7533 

7534 
7535 
7536 
7537 
7540 
754 t 
7542 
7543 
7544 

7545 
7546 

7547 
7550 
7551 
7552 

6722 
562 1 
6732 
7040 
3346 
700 1 
5262 

4334 
0000 
-3- 
0000 
4 624 
1303 
1234 
7500 
4622 
1301 
7500 
4622 
1235 
704 1 
3632 
1303 
363 1 
620 I 
1303 
4623 
1371 
3630 
1301 
4 h :: 3 
704 1 
3627 
621 1 
5253 

0000 
6203 
4745 
70GO 
75 10 
462% 
3734 
2334 
5 734 

5755 
0000 

5576 
0000 
6703 
5372 

MTGO / B I T S  6-0 &E r l E L D  1 FOR BREAK E X T E N S I O N  
OK 

CMA 
DCA COMB 
I AC 
JMP A02-3 

CLEAR.  6732 / P O W E R  C L E A R  T A P E  C O N T R O L L E R  

G E T D  
W A I T E D  JMS A V A R G S  

JMS RWARGS 

T E S T  
T A D  I A  
T A D  MAX 
SMA 
S Y N T A X  / I N I T I A L  A D D R E S S  TOO B I G  730.72 
T A D  COUNT 
SMA 
SYNTAX / F I N A L  A D D R E S S  TOO B I G  ?30*75 
T A D  KMAX 
C I A  
DCA I X L A S T  
T A D  I A  
DCA I X F I R S T  
C D F  
T A D  I A  
x 3  
T A D  M 1  
DCA I MTCA 
T A D  COUNT 
x 3 

DCA I MTWC 
C C F  10 
J M P  M T E X E C  

CUUNI'D 

I AS 0 

B O I D  C I A  

/ 
/ 
/ P E A D - W F I  T E  AEGUMENT S U B R O U T I N E  
/ JMS R V A R G S  
/ S T O R P G F  FOR ( P O S I T I V E )  R E S U L T  
/ R E T U R N  
/ 
RWAPCSD 0 

C I F  C D F  
JMS I ARG 
N O P  
S P A  
S Y N T A X  / P O S I T I V E  ARGUMENTS O N L Y 1  ?30.97 
DCA I RWAEGS 
ISZ P V A E G S  
JMP I R V A F G S  

/ 
/ 
AFG, AFGUMEN T 
COMBS 0 
/ 
/ 
/ I N T E F R L I P T  H A N D L E R  FOR T C - 5 8  
/ 
/ 

BOMED MTFE 
M T I N T s  0 

M T S F  
JMF M T E X I T  / N O T  TAPE 

*7547 

1 1  



7 5 5 3  
7 5 5 4  
7 5 5 5  
7 5 5 6  
7 5 5 7  
7 5 0 0  
7 5 6  1 
7 5 6 2  
7 5 6 3  
7 5 6 4  
7 5 6 5  
7 5 6 6  
7 5 6 7  
7 5 7 0  
7 5 7  1 
7 5 7 %  
7 5 7 5  
7 5 7 4  
7 5 7 5  
7 5 7 6  
7 5 7 7  

670 6 
3 2 A O  
6706 
0 3 4 6  
3375 
1375 
7650 
5 3 7  1 
1237 
7450 
5 3 7  1 
620 1 
3 7 7 6  
2350 
6 7 1 2  
6203 
5 750 
0012 
0000 
0000 
7 7 7 7  

Yli s 
I :CP L ' l A T U S  
MTES 
A X L  C q X b  /MASK S T A T G S  
D C A  COMPEC / S A V E  FOF F A D C  
T A D  C O K E F C  
S N A  C L P  
JNF K T E X I  T- 1 1 OK 
T A D  M T S K  / F F F O F J  T E F T  E X I T  S U T I C H  
S N A  
JYP M T F X I T - 1  /INH11 11' 1 7 1 7  
C i , k  
DCA I Z E F O  / F F E O F  D I  A G N 3 S T I  C SOON 
ISZ M T I N T  / S K I P  O V E F  FMF@ F E T U F N + l  
2 I T A F  /MASH DOWN T H E  F L A G  

JMP I N T I N T  /&NE F E T U F N  
1 2  / E X P  F O P  F A D C  

COYVIEECJ 0 / H O E D  F L A C  FOI, F A D C  
ZFFOJ 0 / L O P D  F L A C  F O F  F A D C  
Y 1 J  - 1  
/ s  
/ 
/ S  

M T E X I T J  C D F  C I F  
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A R G  7545 
ARGUME 5755 
BACKSP 7441 
BOMB 7547 
BO1 7530 
BO2 7465 
CHAR 0142 
CLEANU 5772 
CLEAR 7473 
CNTR 7360 
COMB 7546 
COMBED 7575 
COMGO 1171 
C O M G O l  7350 
COML 7360 
COMLIS 7273 
COMLST 7303 
COMM 7433 
COUNT 7501 
D I A G  7262 
D I F F  7272 
EFUN3I 0100 
ERR 7252 
ERROR4 4526 
EVAL 1603 
EXIT 7263 
FIFST 7337 
FLAC 0044 
FNEVTE 0000 
FNTABF 0376 
GET 7500 
GETC 4506 
GLIST 1406 
HINBUF 0037 
I A  7503 
I N I T I A  7400 
INTEGE 0052 
K M A X  7435 
K 4  7416 
K404 7417 
K7303 7420 
LAST 7340 
LIMIT 2334 
LORD 7341 
MASK 7304 
M A X  7434 
MCOM 7375 
MCQMMA 5771 
MOST 7373 
MTAF 6712 
MTCA 7430 
MTCR 0711 
MTEXEC 7453 
MTEXIT 7572 
MTFE 5576 
MTGO 6722 
M T I N T  7550 
MTIPSV 7440 
MTLC 6716 
MTRC 6724 
MTPS 6706 
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YlSF 6703 
Y T S L  7437 
Y T T P  6721 
Y T l i C  7427 
Y1 7577 
O K  562 1 
O K F X I T  7267 
P N T I :  0 163 
P’II’A 14 13 
P 9 P J  5502 
PTF 0163 
P t I S H A  4503 
P U S H J  4501 
FPNFET 7314 

F F t S T A  7426 
F F Y I T  7333 
FVAFFS 7534 
SOFTC 4511 
F3PTlJ 7225 
. + P A C €  7441 
SPNOF 4521 
STATI’S 7440 
FYNTAX 46?2 
TAPE 5571 
T F M P  7361 
T F P I  1410 
T F S T  4024 
T I ’ 4 F 5 3  7342 
T 1  557s 
T ?  6177 
W i O r  / t i i L  

c .1  I l k  75uo 
X P D C  7571 
X E O Y P  0165 
X C L F A N  7261 
?(COY% 7271 
X E F FO F 7 P 70 
X F G E T  7376 
X F I F S T  7431 
X F N E b  7340 
X F N E L 1  715L 
X F N E b 3  7554 
X L A 5 T  7432 
XYA_CK 7425 
X M T I N T  0162 
X P F O C  0164 
X S T A T U  7336 
X l E S T  7363 
XTl 6171 
X T 2  6571 
x.3 4623 
ZEF‘O 7576 

FFCI’JC 7447 

bI ) R T :  7 h 7 6  
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