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PURPOSE .
Minitrace 1 is & trace progrem for IBM 1401 computers with 4,000 or fewer digits of

core storage. t is designed to furnish the information normally provided by a full trace pro-
gram while using a minimum of core space and requiring almost no set-up work. . A trace pro-

.gram is used in testing and debugging other programs, its outpul consisting oif rnrurmation

about the execution of the program being traced. Minitrace 1 monitors each instruction: of the
program being traced; and except for fully-chained instructions prints one line for each such
instruction after 1t is executed. The contents of this line are as follows:

Print positions Irformation printed
1-3 'Address -of the instruction being traced.
Ly The letter "C" if one or more fully-chained instructions

follow the instruction being traced.

6 OP-code of the instruction being traced.
8-10 A—opérand of the instruction being traced.
12-1L4 ‘B-operand of the instruction being traced.
16 . d~character of the instruction beiné traced.
18-20 Contents of Index 1.
22-2l . Contents of Index 2.
- p6-28 " ° Contents of Index 3.
30-43 Up to 1b digits of the contents, after execution, of

the field addressed by the A-operand of the instruction
being traced. An asterisk indicates the length of the
field. ’

45-58 Up to 1h digits of the contents, after execution, of
the field addressed by the B-operand of the instruction
being traced. An asterisk indicates the length of the

field.
59 Always a blank.
60 Alveys a record-mark.

MACHINE REQUIREMENTS

i

g Minitrace 1 uses 981 digits of core memory and may be assembled anywhere in core
except the print area. For example, it may be assembled with origin at 3019 to use positions

3019-3999.

Other machine requirements are:

4,000 or fewer digits of zore memory ;
Advanced programming feature '
Index registers
Store address register instructions
Move record instruction
1403 Printer

t



PROCEDURE

Minitrace 1 has been designed to avoid almost all "setting-up" of the program
deck to be traced. In most cases, it is merely necessary to rémove the "END" card from
the deck to be traced, place Minitrace 1 behind the remainder of the deck, place any data
cards used behind Minitrace 1, and load and run the combined deck; following exactly the
procedures specified for the program being traced. -

EXECUTION TIME

With the print storage feature, the trace runs at maximum printer speed with
double-spacing, i.e., about 500 instructions will be traced per minute. Input and out-
put operations executed by the program being traced will use their normal additional time.

SOURCE LANGUAGE

SPS
LIMITATIONS
Minitrace 1 will trace all generally known 1401 instructions. There are several

minor limitations and requirements, fully described in the Write~Up, that are imposed in
order to reduce the core space used by Minitrace 1.

CHECK-QUT STATUS

Minitrace 1 has been used to trace a variety of programs on systems that include
tape, Ramac, and 1407 console equipment. The nature of the program is such, however, that
it may. still contain bugs or may be unable to handle some instruction or sequence of in-
structions that was not anticipated by the author. The author therefore requests that each
user, as a service to other users, inform him of all difficulties encountered in order that
the program may be modified or that a description of the limitation may be added to the

Write-Up.




OPERATING PROCEDURES

A. Standard trace

Remove the last card (END‘card) from the assembled program to be traced,
Place the Minitrace l.deck behind the program deck to be traced.

Place déta cards, if any, behind the Minitrace 1 deck.

Lcad and run the combined deck.

Follow the procedures specified for the program being traced.
(Check for swiiches, carriage control tape, etc.)

Precaution--If not altexed, Minitrace 1 will expect to find the first instruction
of the program being traced in core location 333. To begin tracing at a different
address, that address should be inserted as the contents of FX, the constant that

-~ occupies the first 3 digits of Minitrace 1. TFor example, if Minitrace 1 is assembled
with origin at 3019 and a program is to be traced starting at R28, then R28 should

be inserted into 3019-3021.. Use a condensed Minitrace 1 deck to trace a condensed
progrem deck. .

B. Trace of particular part of program

9.

Remove "End" card from program.to be traced.

Replace lst card of Minitrace 1 with a card which is identical except that the
address at which tracing is to begin is punched into coluims 24-26.

Put the Minitrace 1 deck behind the program to be traced.

Replace the last card of Minitrace 1 with the “"End" card from the program to
be traced.

Place data cards, if any, behind the combined decks.
Set address stop to the address at which tracing is to begin.

Load ard run the program to the address stop. The Start button must be pressed
twice at address stops during loading. : :

Set the I-address register to 3022, the address of the first 1nstruc*ion of
Minitrace 1.

Press Start to begin tracing.

To stop tracing before the execution of a given instruction, set address stop to

the address of the instruction which fellows that instruction. A portion or the remainder
of the program being traced may then be properly executed by restarting at the address of
the given instruction. Tracing may be resumed later in the program by the following
prooedu?e: ' ‘

1.

Set address stop to the address of the instruction at which tracing is to
be resumed.




e
2. Press Start and run the program to the address stop.

3. Put the address of the instruction at which tracing is to be resumed into core
locations 3019-3021. .

4. Reset the I-address register to 3022.

5. Press Start to resume tracing.

REQUIREMENTS, LIMITATIONS, AND FURTHER EXPLANATION

A. Fully-chained instructions

Minitrace 1 can accommodateup to 27 full-chain instructions in a row in the
circumstances which place tue most severe limitation on the number that can be handled.
In other words, if the program being traced does not contain a string of more than 27
consecutive fully-chained instructions, it can be traced and the next paragraph can be
ignored.

If the chain follows an instruction which is less than 8 digits long, the nunber
of consecutive fully-chained instructions that can be traced is increased by one for each
digit by which the instruction preceeding the chain is shorter than 8. If the chain is
not followed by a Y4-digit instruction whose op'code is either M, L, Q, or H, or be & L-
digit constant whose first character is M, L, Q, or H, the number of consecutlve fully-
chained instructions that can be traced is increased by L,

B. Incorrect indlcation of presence of full-chain

If, in the program being traced, it happens that one-digit constants that contain
characters that are op-codes that can be chained follow an unconditional branch instruction
in core storage layout, Minitrace 1 will be fooled into thinking that & chain will be
executed, and will print "C" after the address of the branch instruction. This incorrect
notation does not otherwise affect the trace, and is mentioned here only because it might
be confusing in the rare occasions when it is encountered. '

C. Explanation of use of asterisks to indicate léngth of fields

When the contents of the fields addressed by the A-operand and B-operand are
moved prior to being printed, the move is stopped either by the word-mark of the field ad-
dressed or when the lhth digit of the field is moved. An asterisk is then printed in the
position immediately to the left of the last digit moved. The asterisk thus indicates the
length of the field addressed, provided it is less than 14 digits long.

D. Minitrace 1 sets word marks in 001, 087, and 092

Word marks are set in core locations OO0, 087, and 092, and remain set during
execution of the program being traced. The latter must therefore be able to function under
these conditions.
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E. Stacker and printer skip instructions

A Skip After Print instruction is execubed directly after the trace of that
instruction is printed rather than after the next Print instruction in the program
being traced. An Immediate Skip instruction is executed directly before the trace of
that instruction is printed.

A Select Stacker instruction given after a Read instruction will not be
effective because it will not be executed within the necessary time limit. All cards
read should be expected to fall into the normal read pocket.

¥, A~ and B-operands of 000

Minitrace 1 does not print the contents of location 000 if this position is
addressed by the program being traced.

The instruction with this operand (e.g., N 000 or H 089 000) will be correctly
executed. :

G. Word marks must follow all instructions

It is recommended that programs that may be traced be written with word marks
in the location following each instruction, thus extending the general requirement to
the three instructions that do not ordinarily require such a word merk (the h-digit un-
conditional Branch, the T-digit Set Word Mark, and the 7-digit Clear Storage and Branch).

However, Minitrace 1 will usually be able to trace the above instructions if a
word mark occurs in core within 32 digits after the last digit of the instruction (within
35 digits of the 4-digit unconditional Branch).

The author's experience has shown that this requirement must especially be
kept in mind when writing the last instruction of the program (the instruction preceeding
the END card) and when patching assembled decks (also remember not to put a patch into
locations used by Minitrace 1).
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H. Partial logic of Minitrace 1

The following statement of the princip&ﬂ logic employed by Minitrace 1 may

be useful in determining whether programs which make unusual use of particular
instructions can be traced: ’

1.

The contents of the B-address register after execution of an lnstruction
being traced are stored and returned to the register before execution of
the next instruction if the latter is a L-digit Move, Load, or Store
B-address Register instruction. The contents of the A-address register
are similarly handled if the next instruction to be traced is a L-digit
Store A-address Register instruction. These are the only cases in which
the contents of the registers are stored for use by the next instruction.
When a branch occurs, the address of the next sequential instruction
following the Branch instruction is introduced into the B-address regis-
ter prior to execution of the next instruction to be traced.

Minitrace 1 recognizes the following l-digit instructions as fully-chained
instructions and causes them to be executed without tracing at the same
time that the preceding unchailned instruction is executed and traced:

HUOTENKROREXAOQ
o < bR~ R o =]

\e

Minitrace 1 recognizes that branches may occur to the A-address of instruc-
tions with the following op-codes:

B 3
1 5
W 6
. T
1 X
4 F
2 / (7-digit instruction only).




!
\

.
;
pou}
]
%
Y
J
g
e
B
i
3
:
an
2
!
i
W

N W R W Ny

Sample Output of Minitrace 1

Trace of Richmond Program Oblk

Inquiry into account of Transit Department
on Ramac, using 1407 Console

333 ., 087 092 e ¥
340 ; 02% 040 C ¥
BET 5 01 =04 = F
354 , —15 ® ¥
358 B 530 ¢ *M iE:
T 363 B 3%7 - ¥ ¥
347 . ~01 —04% = F
354, —15 = ¥
A58 530 0 =M F
363 B 327 *y *
347 5, —01 —04% = E>
35% 5 =I5 - = F
358 B 530 Q =M ¥
363 B 3%9 *, ¥
347 4 ~01 =04 2 ¥
354 , -15 P ¥
358 B 530 @ M ¥
363 B 3%4 y ¥
557 7 =01 —04 5 ¥
35¢ 4 —15 * *
358 B 530 @ E3Y ¥
363 B 3%7 e ¥
347 ., -01 ~0% = ¥
38% 5, —15 = ¥
358 B 530 0 W F
3¢€3 B 3%7. *, >
347 Ty, ~01 =04 = =
354 5 =I5 = ks
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