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PURPOSE | \

Minitrace 2 is a trace progrem for IBM 1401l computers with more than 4,000 digits
of core storage. It 1s designed to furnish the information normally provided by a full trace
progrem while using a minimum of core space and requiring almost no set-up work. ,A trace
program is used in testing and debugging other programs, its output consisting of information
about the execution of the program being traced. Minitrace 2 monitors each instruction of the -
program being traced, and except for fully-chained instructions prints one line for each such
1nsﬁructlon after it is executed. The contents of this line are as follows:

Print positions vInfofmation printed
1- 3 ’ Lddress of the instruétion being traced.
Lo . ‘ The lé£ter "C" if one or more‘fully—chained instructions
: follow the instruction being traced.
6 ’ OP-code of the instruction being fra;ed.
8-10 A-operand of the instruction-being‘tracéd.
12%14 B-operand of the instruction being ﬁraced.
16 ' ‘d-character of the instriction being traced.
1820 ﬂCOntents of Index 1.
22-2L | ‘ Contents of Index 2.
‘26—28' : Contents of Index 3.
'3o~h3f N Up to 1k diglts of the contents,'after execution, of

the field addressed by the A-operand of the instruction
belng traced. An asterisk indicates the length of the
Tield. - '

45-58 . S Up to 1l digits of thé contents, after. execatlon, 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 - S - Alvays = record-mark.

MACHINE REQUIREMENTS . o , , . S ,

Minltrace 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 7019 to use positions
7019-7999. = o | |

Other machine requirements are:

More than 4,000 digits of core memory

Advanced programming  feature _ - i
Index registers -
Store address .register instructions .
Move record ilnstruction

1403 Printer.




PROCEDURE

Minitrace 2 has been designed to avoid almost all "setting-up" of the program deck
to be traced. 1In most cases, it is merely necessary to remove the "END" card from the deck
to be traced, place Minitrace 2 behind the remainder of the deck, place any data cards used -

. behind Minitrece 2, and load and run the combined deck, following exactly the procedures

’ sne01f1ed for the proggam being traced. _ o

+

EXECUTION TIME

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

SOURCE LANGUAGE "

- SPS
LIMITATIONS

Minitrace 2 will trace all generally known 1hQ1 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 2.

CHECK-OUT STATUS

Minitrace 2 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

. "1t 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 tracé

1.

a.

3.

.

RemCVQIthevlast card (END card) from theiassemblediprogfam %o be tfécéd.
Place the Minitfa@e 2 deck behind.thg prOgr@m.deck_to be-tﬁaced.

Place data cards, if any, bEhind the Mihitrace 2‘deck. |

Load and run the combined decko.

Follow the procedures speuified for the program.being traced.
(Caeck for switchesg carriage control tape, etc. )

Preuautionmwlf not. altered, Minltrace 2 will expect to find the first instrUﬂtlon of v
the program being traced in core location 333. To begin tracing at a different address,
that address should be inserted as the contents off FX, the constant that occupies the
first 3 digits of Minitrace 2. For example, if Minitrace 2 is assembled with origin at-
27019 and a program is to be traced starting at R28, then R28 should be inserted into
7019-7021. See B.2 below for instructions for alterlng this constant in the Minitrace deck.

B. Trace of particular part of program

1.

2.

Remove ”End” card’from program to be traced.

Replace l§§ card of Minitraae 2 with a curd which is identical except that the
gddress ab which tracing is to begin is punched into columns 24-26. of an uncondensed

“SPS Minitrace deck or into columns 1-3 of a condensed SPS5 or Autocoder Mlnltrace deck.
Put the Minitrace 2 deck behind the progr&m to be traced.

Replace the l&bt card of Mlnltrace 2 with the‘"End” card from the program to. be traced
PlaCe data uards, if B0y, behlnd the combined decks.

Set address stop to the address at which tracing is to»begin.‘

‘Load and run the progrsm to the address stop. The Start button mist be pressed
.twice at addrESs stoPB‘during loading. : ’ '

: Set the I~ address reglster to 7022, the addr@ss of the first instruction of Mlﬁlfr&ﬂe 2.

Press Start to begin trdcing.

. To-stop tra01ng before the execution of a given 1nstruct10n9 set address stop to the

address of the instruction which follows that imstruction. A portion or the remaipder 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 bJ'the following prOCCdure

1.

2.

Set addreﬂs stop to “the addresb of the imstruction at which tracing is to be resumed.

Press Start and run the program 0 the addréss stoP.
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3. Put the address of the instruction at which tracing is to be resumed into core
locations 7019-7021.

4, Reset the I-address register to 7022.
5. + Press Start to resume traciug. : . ‘ '

REQUIREMENTS, LIMITATIONS AND FURTHER EXPLANATION

A. Fully-chained instructions

Minitrace 2 cansaccommodate 2p to 27 Tull-chain instructions in 3 row in the cir-
cumstances which place the most severe limltation on the number that can be handled. 1In
other words, if the program being traced does not contain a string of more than 27 consecutive
fully~cha1ned instructions, it can be traced and the next paragraph can be ignored.

If the chain follows an instruction which is less then 8 diglts long, the number of
consecutive fully-chained instructions that can be traced is increased by one for each digit
by which the instruction preceeding the chein is shorter than 8. If the chain is not follovwed
by & k-digit instruction whose op-code is either M, L, Q, or H, or by a 4-digit constant whose
first character is M, L, Q, or H, the number of consecutive fully-chained 1nstructions that
can be traced is increased by L.

B. Incorrect indicatlon of presence of full-chain

If; in the program being traced, it happens that one- digit constanta that contain
characters that are op-codes that can be chained follow an unconditional branch instruction
in core storage layout, Minitrace 2 will be fooled into thinking that a chain will be ex-
ecuted, and will print "C" after the address of the branch instruction. This incorrect
notation does not otherwise affect the trace, and is mentiored here only'because it might be -
confusing in the rare occasions when it is encountered.

. C. Explanation of use of asterisks,tO‘indicate length of flelds

: * When the contents of the flelds 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 addressed
or when the 1lhth digit of the field is moved. The asterisk is then printed in the position

 immédiately to the left of the last digit moved, The asterisk thys indlcates the length of
the field addressed, provided it is less than 1l digits long.

-D. Minitrace 2 sets a word mark in OOL

A word mark 1s set in core location OOL and remeins set during execution of +the
program being traced. The latter must therefore be-able to function under this condition.




E. Stacker and printer skip instructions

: A Skip. After Print instruction is executed directly after the trace of that
instruction is printed rather than after the next Print. instruction in the progrem being -
traced. An Tmmédiate Skip 1nstruction is executed directly before the trace of that
instruction is printed. , o e

A Select Stacker instructlon glven aften 8 Read instruction will. not be effective
because it will not be executed within the necessa.ry time ldmite ALL- ‘cards read should be
expected to fall into the normal read pocket. .

F. A- and B- operand of 000

: Minitrace 2 does not print the contents of location 000 1f this position 1s
addressed by the prOgram being traced.

The 1nstruction'with this operand (e.g., N OOO 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 follcwing each instruction, thus extending the general requirement to
.the three instructions that do not ordinmarily require such a word msrk (the 4-digit un-
conditional Branch, the 7~digit Set Word Mark, and the 7wdigit Clear Storage and Branch)

However, Mlnitrace 2 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 instructlon (within
35 dlgits of the b= digit unconditional Branch).

The author's experience has shown that this requirement must, especially'be ‘kept
 inmind when writing the last instruction of the program (the instruction precedding the -

. .END- card) and when patching assenbled decks (also remember not to put a patch into locations
‘used by'Minitrace 2) v o ‘
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H. Fartisl logic of Minltrace 2

The following statement of the prlncipu) logic employed by'Minitrace 2 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 instruction

- being traced are stored and returded to the register before execution of .
the next instruction:if the latter is a H—dig1t 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 b-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 sequentlal instruction following
the Branch instruction is introduced mto the B-address register prior to
execution of the next instruction to be traced.

2. Minitrace 2 réCOgnizes the following‘l ~digit instructions as fully-chainéd ‘
instructions and. causes them to be executed without tracing at the same time
that the preceding unchained instruction is executed and traced:

<Y @ N TOWE MO
p W o B R oS s SN 4 g

o

3. Minitrace 2 recognizes that branches may occur to the' A-address of instructions
with the following op-codes:

= <

1

5
6
7
K
F .
/ (T-digit instruction only).

(S =TI
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Sample éutput of Minitrace__g_'
Trace of Richmond Program 064
Inquiry into account of Transit Department
on Ramac, using 1407 Console .
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