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Extend DDT (DEC Debugging Tape) is n symbolic debugging program 
for t h e  PDP-1 w i t h  Memory Extension Control ( T y p e  15) and up to 
16, Memory MaduTes (Type 12). It occupies the upper section 
any Memory Module s t a r t i n g  a t  register 58$3$3; in addition it may 
use registers 77G5-7777 in other modules. me symbol t a b l e  
builds down from DDT into lower memory. The initial symbol 
table contains all basic PDP-1 instructions. The program is 
loaded by a se l f -conta ined  Loader occupyfng registers 7751-7777 
(this fs t h e  standard M1DE.Y absolute loader) .  

Operation of DDT is from the  an-l ine typewriter. Lower case 
letters, numberals and period are symbol constituents; other 
characters, and characters typed in upper case either are con- 
trol characters  or ape illegal, A symbol consists of a string 
of letters, numerals, ar periods, a t  Least one of which must 
be a letter. Only t h e  first s i x  are a i g n i f i c x n t ,  A s t r i n g  o f  
digits zlone is nn octal  number. A s t r i n g  of digits followed 
by a period is a dec ima l  number, A perLod alone means the pre- 
sent location. This symbol syntax is t h e  same as Ahat of MXDAS. 
DDT w i l l  read bf nary tapes produced by MIDAS or MACRO, and also 
MIDAS symbol punches for the purpose of informing itself of the 
user's symbol definitiona, 

One of DDTvs most useful features  1s t h e  "Breakpoint*'. When 
debugging a program, At 2s occasionally des i rab le  5 0  allow 
control to f l o w  up to a certair!, point a t  which t h e  programmer 
would l i k e  to examine the contents of the AC, I0 and various 
other registers in his program. To f a c i l i t a t e  this, DDT will 
insert into the user's program a jump instruction ( s p e c i f i c a l l y ,  
a j d a )  to 777%, where there is a routine which transfers t o  
D c  DDT saves the AC, 10, overflow ind ica tor ,  extend mode 
status, program flag I, and sequence break status.  It then 
prints out the brealr location,  and t h e  contents  of t h e  AC. 
When t h i s  has occurred it is possible to examine program lo- 
cations, ma!ce changes, move t h e  breakpoint if desired, and 
continue the program, r e s t ~ r i n g  a l l  indicators and executing 
t h e  instruction which was o r i g i n e l l y  replaced by t h e  breakpoint, 



The fol lowing list eescr i5er  +?2e action of t7-ed-j:~ ch~r3ctefs:  

Space separa-;:Lor, r. lcrac-';sr meaning arithmetic PLUS 
c separa'::+on czaracter meaning arithmetic PLUS - sepzratfon c:?~racter meaning arithmetic MPNJS 
V seperat5-on character meaning boolean inclusive OR 
f t  separat5on character meaning boolean AND 

REG XSTER E22iMIl?ATION WRnCTERS : 

/ Preceded by an expression, takes  this exgrsssf on 
as n 12. b i t  address and causes t h e  location to 
be reset to the address, the register t o  be open- 
ed, and its c o n t e n t s  to be typed out, Othervise 
it causes t h e  register a d d r e s s e d  by t h e  last 
quantity typed by DDT or the programmer t o  be open- 
ed and typed out .  (An open register's comments 
may be m o d t f i e d  by typing an expression and then 
closing I t) .  The  typeout 1s in t h e  current output 
mode. 

Same a s  $, but takes a 1C. bits a d d r e s s  an8 
resets the current module indicator (displayed 
in t h e  A.C w h f l e  w a i t i n g  for type-in).  

I Same as /, but forces printout as a number for 
this exzmlnation, 

Same as J ,  but forces printout  in symbolic for 
this examinatton. 

REG1 STER CLOSING CZIP,RACTERS : 

Carriage If a register is open and any expression h a s  been 
Return  typed immediately prior to the carriage return, 

t h e  value of that  expression is stored in the open 
register. C t h e n ~ i s e  no change is made. 

Backspace Same effect z s  carriage return, then opens t h e  
next sequential register. This sequence i s  not 
a l t ered  by /, J, 1, or > (see below) typed w i t h -  
out an exprzsslon immefiately preceding it. 

Tab - 

Same as haclcspace, but  opens the previous 
register. 

Same effect as carriage return,  then owns the 
register addreas& by the cantents of the -st 



Period 

opened rsgistsr [cfter modificatZ~n, if any) 
tn.:cer? 2 7  a ,I ?. b j t  numbu?~. Tab a l ters  the  se- 
quence r-f ?.c z a t i c n s  . 
Save ae t a b ,  but does not a l t e r  the sequence of 
L e c a t i o ~ s  . 

C?BLUATING CHARACTERS - 
Types oxt tbs last quantity as an integer. 

Types out t h e  l a s t  quanti ty  as an instruction. 

Types ont t h e  last quantity as  concise code, in 
t h e  orler left, middle, right. Epaces are de- 
leted. 

Same as but types  out right 16. bits as sqoze - 
code. 

Has t h e  value of t h e  current location. 

Has the value of the location in which the AC 
is preserved. 

A The location in which the 10 is preserved, 

Iel. The location w h i c h  contains t h e  - mask used 
in searches (see below), M + 1  conta ins  t h e  lower 
limit for searches, and M + 2  the upper limit. 

The location containing t h e  lowest location being 
used by Dm. As symbols  are d e f i n e d  its contents 
w i l l  decrease. 

Has the value of t h e  last quant i ty  t y p e d  by DDT 
or you. 

Preceded by three letters or numerals, has  the 
value of these  characters as concise code. 

Following a symbol, defines it l o c a l l y  as the 12. 
b i t  current location. 

Fal lowing  a symbol, defines it l o c a l l y  as the 12. 
bit address of the l a s t  q u ~ n t i  ty typed, 



- ;:P~z .:-fie ~;~.::*31 def $nition v a l u e  to the  last 
,-,..,., .,-'- 

+ t, .&., . .,, 1 :, t y -  , 

~ c l ? . o r . ~ ~ ~ ~ ~  a symbcl ,  defines it g l o b a l l y  as t h e  
c?.lrrer<: syr ' .  71 dezinitf on value .  

r"qxlo~r5ng a symbol deletes t h a t  symbol from the 
symbol. t a b l s .  Alone deletes all but the  initfal 
s:rnbol.s. 

MOWS CHANGf NG CHARACTERS - 
Sets the word type out mode to symbalfc. 

C Sets t h ~  word type out mode to numeric. 

Overba r Sets the word type out  mode to concise code. 

R Sets the location type out mode to symbolic, 

0 Sets t h e  location type out made to numeric. 

B Sets the numeric type out mode to oc ta l .  

U Sets the numeric t y p e  out mode to decimal.  

SEARCH CONTROL CHARACTERS 

Causes DDT to search memory between the limits 
specified in M+I and M4-2, for words equal to t h e  
expression preceding. Only bits masked 1 in 
register M are compared. Occurrences are typed 
out w i t h  t h e i r  locations. 

Same as Y?, but finds all words not equal t o  the 
precedinE expression. 

Same as E, but finds words  whose effective address  
is the preceding expression. F o l l o w s  i n d i r e c t  
addressing 100 levels. 

PAPER TAPE COMhlANDS 

Reads a MIDAS or MACRO binary tape into memory 
between t h e  limits contained in M+1 and M+2. 
Checlcsum errors cause a halt, 

Reads a tape as above, comparing it w k t h  m-ry 
and printing errors as: 

locat  ion/  memory tape 



T Read a M1DA.S synbo l  t a b l e  merging it with the o l d  
"able; sedrfinitions may occur. The c o n t e n t s  of 
-, , < ? - ~ i ' r . o ~  P,, ,und cP symbol table) a r e  typed upon 
cznp:t,i:in:- reading t h e  symbol section of t h e  
t a ; se .  

L P::ach;:s fc>.l.owing characters in readable  format 
c2 p?,&?r t?.pe. Terminates on: 

?.I TAB. -. >-. 
Sets DDT to punch In read-in 
mode. 

2 )  C9.2. ETT. -- - Punches input routine and sets 
DDT to punch checksummed in 
blocks .  

3) CF-CKSPACE Sets DDT t o  punch checksummed 
bloclrs , 

fa < la D punches from f a  through la in format set  by L. 
fa and la a r e T n y  two expressions, - - 

Center punches current register. Makes any modification 
d o t  - f Arst . 

punch a s t a r t  (jump) block t o  t h e  specified 
address, 

FLOI'i' CONTROLS 

restore indicators and transfer to the a d d r e s s  
specified. G without  an address  is not accepted 
(an error). 

causes t h e  execution of the preceding expression. 
If t h i s  is a t rans fer  type instruction i t  may be 
used t o  give control to your program, 

inserts a breakpafnt a t  the  location specified. 
No location removes t h e  previous breakpoint. 
Your instruction is not removed until control 
leaves BDT. Breakpoints should not be placed 
at instructions to be modified or used for their 
values.  Breakpoints may be placed  a t  a - c a l  
instruction w i t h o u t  following parameters or more 
than two returns if no trap  occurs a t  any other 
p lace  before t h e  caf returns. - 



.- .& ,e? a krrs!r trsw hc?s occurred ~rocesds  w i t h  
, ~+*-nzu'k: ,.ln 02 your program a$ t h e  ::ocation 

; '- wi' . j .-  was 5-ntermpted.  A word preceding 
+ A . . ~ ?  I' :?use? the trep  not t o  occur f o r  t h a t  
T .  :?be- ~ r f  :-imes. 

2 nq $ryi;aent .  Clears memory not used by DDT. 

f a  < l a  Z cysars Pro9 f a  to l a .  - - 
times (X) +let~s expression immediately preceding. - 



a-z 
I f  

S 

I 
overbar 

F ' .  ur~'-  . Sir s t o r ~ g e  
: -ser; :. k:x-~kpoint  
s; -5.2 wc.-;.: 1::: '.nt moc'e to constants 
punch r7a ta 3loclcs 
e:?f ec t ; ~ e  n.7dress ses;.ch 
lowest 1ocn1:lon in DDT 
g~ to 
se t  nxxber output mode to octal 
1-0 s-;;ar2ge 
p~:nc!~  tart (jump) bZoc1: 
::::I1 C .?Fined symSols 
19sten Por title punch 
mask reginter 
not-ward search 
act Zo5ation print mode to numeric 
proceed 
las t  q ~ a n t i t y  
n e t  kocztion print mode to relative 
set word print mode to symbol ic  
read s:mbol table 
set number output mode to decimal 
verify kage aga ins t  memory 
word search 
execute as  instruction 
read  binary tape 
zero memory 

number and/or symhol constituents 
symbol constituents 
t a k e  as concise code 
pr in t  as sgoze code 
print as concise code 
define symbol zs  address typed 
inclusive or 
and 
argument setup character 
modify and open addressed register 
modify and open previous register 
print as instruction 
set symbol definition value 
define symbol 
examine register as constant  
exemine register as instruct ion 
set word print mode to concise 
set module and examine register 
mlnus 
plus 



center dot - .. 
1 
= 

X 
1 
%:a b 
b?.r sp 
car ret -- 
uc ,1c 
space 

,!ti r ' 71' .snt . .acat.;~n 
- : C ---Tn50j. I.3 

r , a:- rlumbs.. -: 
cui. *:t : ?cat i?n  
d e l  - :z  i;? ?ed Znput 
exr.7 .a@ 1 ,-ziS ter 
nod-'& an4 open aCdressed register 
nod' fy 234 open nex t  register 
rnoc.'.fy an+ clasa ragfster 
set. r ~ s e  
21ua 

al l ,  otker ; n . i : s r ~ , q .  but respond w i t h  a 7 
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