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Attempts to proceed through certain instructions hrwinp; to do wi th 

f'J:rks will produce erroneous results, and brea.kpoints p.ncountered when 

the progr::un is running 1.0 a fork wi 11 not do the right th-ing. Attempts 

to proceed through unreasonable instructions will cause the error comment 

$» 

?6 Input/Output C')llI'Ilands 

DDT expects to fj nd a binary program on the file <F>. If thf 

progr::un i.s absolute it is read in. If it is relocatablc it .is re:l,d in and 

relocated at the locatIon specifieri by <A>. If the expression is omitted, 

relo,;atable lQfiding commences at location 240B and continues by �b�e�p�;�i�n�n�i�n�~� 

each program i.n the first aV';.ilable location after the preced1ng one. 

After reading is complete, the first location not used by the prop;ram is 

typed ont. Any local symbols on the binary file are l.gI1ored. 

<P>;T<F> This command is identical to ; Y except tha.t is also rearls local 

symbols from the file and adds them to DDT's symbol table. !\ny �s�y�m�b�~�)�l�s� on 

the file will be recognized by DDT thereafter. 

The follOWing two points should be noted in connectj on with ; Y rt.nrl ;'1' 

commands. 

1) The use of an expression before ;T or ;Y when the fUe 1.8 

absolute (i.e. SPVE file or self-loading paper tape) is in error. 

2) The block read tn becomes the primary block. 

;W<F> Causes all global symbols to be written on the specified file, in a 

format which can be read back in with ;T. 

:C<F> Causes all symbols to be written on the specified file. 

2.7 Search Commands 

<W>;W (WORD �S�E�P�~�C�H�)� �~�W�>�;�W� searches memory between the limits ;1 and j? for 

cells whose contents match <'if> when both are masked by the value of ;M. 
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The locations and contents of 8.11 such cells are typed Ollt. 

(NOT-WORD SEARCH). This is the same as ;W, except that all registers 

whi.~h do n0t match <W> will be printed. This is useful, f()r example, in 

find ing and printing all non-zero registers jn a given part of memory. 

'<R~;E (El"'FECTIVE ADDRESS SEARCH). <E>;E searches memory bf'tween the limHn 

;1 hnd ;? for effective addresses equal to <r>. Indexinp;, if specif1r:r'l, in 

done '..rith the vulue of ;X. Indirect adiiress chajns are fol10wed to 1:1 IJepth 

of ()4. The addresses hnri cantents of n.ll words fr:i1Jnd are typed r)~jt. "[hen 

;Wor ;E is complete, . 1.S left pointtng to the last ref~tster where the 

expression was f0und. 

;;'.R The Patch Command 

/..A> ) <ft> ) causes a patch to be inserted. If a register js o-pen and ~n 

e)(presslon is given, the expression is entered into the register. It' a 

register is open, or if no express ion is typed, the patch is m:;l.dc'.l.t 

Otherwise, the patch is made at <IV. DDT inserts in trd s loca.t ion a 

branch to the c'Jrrent value of ;1". When the patch is done, ; po is updated. 

It then gives a carriage return and a ) and waits for the user to type 

in the patch. ~gal inpl1t consi.sts of a series of expressions whose 

values are inserted in successive locations in memory. Each of these 

expressions should be terminated by line feed or ; D, exactly as though the 

r~~gr~ were being typed in with the \ command instead of as a patch. The t 

command may be given in place of the line feed and has 1 to usual mean tng, 

except that the contents of the previous location are not typed. Two 

other commands are legal in patch mode. They are: 

(1) Colon, which ma.y be used to define a local symbol with VFtluc 

equal to the current location. 
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(2) Carriage return, w-h:ch terminates the patch. When the 

patch is terminated, DDT inserts in the next a'lflilable 

loc!'l.tton the original contents of the location 'It whi.ch the 

p!'l.tch was inserted. It then inserts in the follo',ling two 

locations bran~h instructions to the first ana aeconrj locatIons 

following the patch. This means that if the patch (~ommanr'j ls a 

skjp instruction, the program wIll continue to operate ~orrectly. 

Any other command 12;i ven in pa.tch mode may Cfwae unpred ictahlc 

errorS. 

Is identical to the ) c()Il'.mano except that it puts the instr')ct1. rm 

be inr: p:J.tched before the new code inserted by the pror;r~'tmmer instead of lifter. 

?9 Miscellaneous Comm1i11ds 

;? and? Thi s corrun f3.nds erase everythin~ typed since the last tab or r:n.rriagp 

return. It is !11ways legl1l. 

<F.>;G (GO TO) <~>;G restores the A, B and X registers which were saved when 

DDT was entered (unless they have been modified) and transfers to the 

location specified by the value of the expression. 

;K (KILL) This cOlllIlland resets DDT's symbol table to its initial sb.te. 

DDT will type back --OK and wait for a confirming dot. tmy other character 

will abort the command. 

(KILL). Removes only the symbol <3> from the tlible. 

<E>,<E>;L Sets ;1 and ;2 (the lower and upper brounds for searches) to the 

values of the first and second express:l.ons respectively. 

;D (UNDEFINED). This command causes all undefined symbols to be Hated. 

(EXECUTE). This causes the vR.lue of the expression to be executed 13.3 

an instruction. If it is a branch, control goes to the location branched to. 

In all other cases control remains with DDT. A single carriage return is 

typed before execution of the instruction. If the instruction does not 
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branch and does not skip, or returns to the following location, a $ and 

a.nother carriage return are typed after its execution. If the instrtJct10n 

does skip, two dollar signs ($$) are typed followed by Ii carriage return. 

(?;ERO) <E>,<E>;7. sets to zero all loca.tions between the val'JC of the 

first expression and that of the second. ;2 alone releases all memory 

accessible to the user's program. DDT will type back --OK and wait f0r a 

confirming dot. Any other characters will abort the command. If this 

memory is returned, due to later access by DDT or a pror.;raro, it 't611 he 

cleared to zero. 

(LIST BLOCKS). The names of all blocks are printed. 

2.10 SpeCial Symbcls 

The value of "." is the current location, i.e. the address of the 

last register opened. 

The following symbols refer to variolls spe~lal registers of the maehi ne. 

Their value is the contents of these registers as saved by DDT: jX= ¥rill 

print the saved contents of the X register. To change the contents of :~ 

register, ~l command of the form <E>;A is used. This command sets the A 

register to the value of the expression. Whenever DDT executes any command 

involvinp; execution of instructions in the user's prop;ram, :it restores the 

values of all machine registers. If any of these values have been chl:lnged 

b~r the user, it is the changed value which will be restored. 

The value of this symbol is the contents of the A register. 

The value of this symbol is the contents of the B register. 

The value of this symbol is the contents of the X register. 

The value of this symbol is the contents of the program counter. 

The only reason for changing ;L is to set the location from which ;N will 

begin execution. 
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The values of the following special symbols are used by DDT in cert~in 

commands or are ava.ilable to the programmer for his general enl:ightf:nment. 

These values may be changed in the same way that the vallJes of the symb01s 

for the central regi.sters of the machine may be changed. 

;M The value of this symbol is the mask for word searches. 

; 1 The va.lue of this symbol is the lower bound for word and effe~tivf: 

address 8earches. It ma.y also be set by the ;L command. 

;2 The v<11ue of thIs symbol is the upper bound for word and effective 

address searches. It may also be set by using ;L. 

;Q This symbol has a value equal to the value of the last expressirm 

typed b~{ DDT or the user. It is vseful, for instance, if the prof~raIl'\rner 

wishes to add one to the contents of the open register; he need only type 

;Q + 1.. 

;F The value of this symbol is the address of the lowest locati0n jn core 

not used by the program. New literals and patches are inserted starting 

at this address. Note: like all other special symbols, ;F may be changed 

by the command <R>;1'. It is also updated as necessary by patches and 

literal definitions. 

2.11 Panics 

DDT recognizes four kinds of panic conditione: 

(1) Illegal instruction panics from the user's progrwn. 

(2) Memory allocation exceeded panics from the llser's program. 

(3) Panics generated by pushing the rubout button. 

(4) Panics generated by the execution of BRS 10 in the user's program. 

ror the first two of these conditions DDT prints out a message, the 

location of the instruction at which the panic occurred, and the contents of 

this locatl.on. The messages are as follows: 



(1) Illegal instruction panic I> > 
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The other two types of panics cause DDT to type bell and 

carria.ge return. ;L and . will both be equal to the locatIon 

at which the panic occurred. 

If ~ memory allocation exceeded panic is caused by a. transfer to ,m 

illegal location, the contents of the location causing the pnnic is not 

available and DDT, therefore, types a ? 

Two other panic conditions are possible in DDT. 

(1) If the rubout button is pushed twice with no intervening typ:i.ng 

by the user, control returns to the executive. 

(?) If the rub out button is pushed while DDT is executing a command, 

execution and typeout are terminated and DDT types carriage return 

and bell and then awaits further commands. 

2 .12 Multiple Program Debugging 

It is occasionally desirable to hold several programs with different 

maps and symbol tables in DDT Simultaneously. This sltuation could be 

approximated using the DUMP and RECOVER commands in the time-sharing 

executive, but several commands are provided in DDT itself to facilitate 

the process. 

(SET MAP). The pseudo-relabeling for the program is set according 

to the value of <W? and <W?_ This command is essentially equivalent to 

executing BRS 44 with <Wi> in A and <Wi> 1n B. 

%E (ERASE). DDT types --OK and waits for a confirming dot. Any other 

character will abort the command. DDT then resets itself to its initial 

state, i.e. the symbol table, program map, breakpoints and modes are all 

reset. The program memory, however, is not released. 
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(DUMP). This connnand also requires a confirming dot. The 

entire strtte of DDT is saved away and a number typed out which wEI f.illow 

th; s state to be retrieved by the 1F command (see below). DDT then 

rcs{;ts itself as described under %E above. 

(RECOVER). This command requires a confirming dot. Tf the present 

state of DDT has ever been dumped (i.e. was produced by 1,R), it "ill dumped 

;lgain. Then the state is restored exactly a.s it was when the %D was V, iveo, 

whose number was the value of <F>. Using an iller,al number for 'f;P eM 

lead to chaos. 


