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The locations and contents of zll such cells are typed ont.

W (NOT-WORD SEARCH). This is the same as ;W, except that all registers
which do not match <W> will be printed. This is useful, for example, in
finding and printing 211 non-zero registers in a glven part of memory.

<F-3F (EFFECTIVE ADDRESS SEARCH). <E>:;E searches memory between the limits
;1 and ;7 for effective addresses equal to <E>. Indexing, if specified, i
done with the value of ;X. TIndirect sddress chains are followed to n depth
of 64. The addresses and contents of all wordé found are typed oub. When
W or ;E is complete, . is left pointing to the last repister where ;he

expression was found.

2.8 The Patch Command

<) <A> ) causes & patch to be inserted. If a register is open and an
expression is given, the expression 1s entered into the register. It a
register is open, or if no expression is typed, the patch is made =t
Otherwise, the patch is made at <A>. DDT inserts in this location =
branch to the current value of ;F. When the patch is done, ;F iz updated.
Tt then gives = carriage return and a )} and waits for the user to type
in the patch. Legal input consists 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 ; ¢, exactly as though the
Trgram 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 1ts usual meaning,
except that the contents of the previous location are not typed. Two
other commands are legal in patch mode. They are:

(1) Colnon, which may be used to define a lorcal symbol with value

equal to the current location.
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(2) cCarriage return, which terminates the patch. When the

patch is terminated, DDT inserts in the ne%t availeble
location the original contents of the location at which the
patch was inserted. It then inserts in the following two
locations branch instructions to the first and second locations
following the patch. This means that if the patch command is a
skip instruction, the program will continue to operaté correctly.
Any other command given in patch mode may cauge unpredictable
errors.

<51 Is identical to the ) command except that it puts the instruction

being patched before the new code inserted by the programmer instead of after.

2.9 Miscellaneous Commands

;2 and ? This commands erase everything typed since the last tab or caerriage
return. It is always legal.

<BE>3;G (GO TO) <E>;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.

3K (KILL) This command resets DDT's symbol table to its initial state.
DDT will type back --OK and wait for a confirming dot. Any other character
will abort the command.

<8 :K (KILL). Removes only the symbol <S> from the table.

<E>,<B>;L Sets ;1 and ;2 (the lower and upper brounds for searches) to the
values of the first and second expressions respectively.

;U (UNDEFINED). This command causes all undefined symbols to be listed.

<E>;U (EXECUTE). This causes the value of the expression to be executed as
an instruection. 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
another carriage return are typed after its execution. If the instruction
does skip, two dollar signs {$$) are typed followed by a carriage return.
(7ERO) <E>,<E>;7 sets to zero 8ll locations between the value of the
first expression and that of the second. ;7 alone releases all memory
accessible to the user's program. DDT will type back --0K and wait for a
confirming dot. Any other characters will abort the command. If this
memory is returned, due to later access by DDT or a program, it will he

cleared to zero.

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

.10 Special Symbols

The valuve of "." is the current location, i.e. the address of the
last register opened.

The following symbols refer to various special registers of the machine.
Their value is the contents of these registers as saved by DDT: ;X= will
print the saved contents of the X register. To change the contents of a
register, 2 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
involving execution of instructions in the user's program, it restcores the
values of all machine registers. If any of these values have been changed
b 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 igs the contents of the X reglster.

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 certain
commands or are available to the programmer for his general enlightenment.
These values may be changed in the same way that the values of the symbols
for the central registers of the machine may be changed.

The value of this symhbol is the mask for word searches.

The value of this symbol is the lower bound for word and effective
address searches. It may also be set by the ;L command.

The value of this symbol is the upper bound for word and effective
address searches. It may also be set by using ;L.

This symbol has a value equal to the value of the last expressinn
tyvped by DDT or the usger. It is useful, for instance, if the programmer
wishes to add one to the contents of the open register; he need only type
3@ + 1.

The value of this symbol is the address of the lowest location in core
not used by the program. WNew iiterals and patches are inserted starting
at this address. Note: like all other special symbols, ;F may be changed

by the command <E>;F. It is also updated as necessary by patches and

literal definitions.

2.11 Panics

DDT recognizes four kinds of panic conditione:

(1) TIllegal instruction panics from the user's program.

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

(3) Panics generated by pushing the rubout button.

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

For 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 location. The messgages are as follows:
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(1) TIllegal instruction panic I>>

(2) Memory allocation exceeded M>>

(3) The other two types of panics cause DDT to type bell and

carriage return. ;L and . will both be equal to the location
at which the panic occurred.

If a memory allocation exceeded panic is caused by a transfer to an
illegal location, the contents of the location causing the panic 1s 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 typing

by the user, control returns to the executive.

(?) If the rubout 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 occasionélly desirable to hold several programs with differenﬁ
maps and symbol tables in DDT simult&neously. This situstion 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. |

<Wi>,<Wé>;R (SET MAP). The pseudo-relabeling for the program is set according

to the value of <W.> and <Wé>. This command is essentially equivalent to

1

executing BRS 44 with <W.> in A and <W> in B.

1
9E (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 progrem memory, however, is not released.
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‘D (DUMP). This command also requires a confirming dot. The

entire state of DDT is saved away and a number typed out which will allow
thic state to be retrieved by the 4R command (see below). DDT then

resets itself as described under 9E above.

“sEdp

7R (RECOVER). This command requires a confirming dot. T7Tf the present
state of DDT has ever been dumped (i.e. was produced by 9R), it is dumped
agiin. Then the state is restored exactly as it was when the 4D wus pgiven,

whose number was the value of <E>. Using an illegal number for %R can

lead to chaons.



