





























































































































PX 71871

PREPARATICN ERA 1103 SECTION 3
OF TAPES

SECTION 3

PREPARATION OF TAPES

1, GENERAL

This section describes (1) the basic principles of entering encoded informa-
tion on paper tapes used for transfer of input data into the computer via a
photoelectric tape reader, end (2) methods of writing a timing track on a mag-
netic tape for use as the storage medium in the Magnetic Tape Storage System,

2, PRINCIPLES OF PUNCHED TAPE PREPARATION

Punched paper tape is a prime input medium for the ERA 1103 Computer System,
Standard teletype seven-level tape or equivalent is used, In each tape frame a
six-bit portion of a 36~bit word is punched in six tape levels in bioctal code,
and one bit of the loading instruction is punched in the seventh level, The
following subparagraphs explain the general principles of the tape coding rather
than presenting an operating procedure for the Tape Preparation Equipment, The
detailed procedure for preparing input tapes using the ERA Tape Preparation
Equipment is given in the separate "Tape Preparation Equipment" volume of this
series,

a, TAPE NOMENCLATURE, - The following terms are applied to punched paper
tapes:

(1) LEVEL, -~ A tape level is a row of positions parallel to the leagth
of the tape, In a tape moving from left to right the rows are identified, from
top to bottom, as follows: 7-6-~1-2-sprocket hole-3-4~5, Since the sprocket
hole position is not considered a level, the levels are correspondingly numbered
7-6-1-2~3-4-3 with the sprocket hole intervening between levels 2 and 3,

(2) FRAME, - A tape frame is a single column of seven levels and a
sprocket hole perpendicular to the length of the tape, The frame position is
defined by the sprocket hole,

(3) WORD, - A tape word is a group of six consecutive frames containing
an orderly arrangement of 36 bits in levels 6~1-2-3-4~5 and a seventh level pat-
tern embracing the same six frames and the last frame of the previous word,

(4) IDENTITY OF BITS, -~ A bimary "1" is represented as & punched hole,
and a binary "O" is represented by the absence of a punched hole,

b, FORM OF ENCODED INFORMATION, - The informstion encoded on the tape falls
into several categories: program instructions, operands, and loading instruc=-
tions, These are explained in the following subparagraphs,

(1) PROGRAM INSTRUCTIONS, - A program instruction is a 36-bit word com-
posed of three parts: a 6-bit operation code, a 15 bit u-address (this may be
replaced by the operators j and n), and a 15-bit v-address (this may be replaced
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by the operator k or the repeat termination address w), An instruction usually
is represented in octal notation wherein 12 octal digits represent the 36 bits,
As an example of an instruction consider the following:

71 00123 01004

This octal notation would appear in bimary as follows:

Operation code u~aigfess g:iggiess
/{1I~65}f600 000,001,010, oi?”abo 001, 000, 000, 168\

The program instruction is contained in six frames in levels 6-1-2~3-4-5 and
is positioned as follows: the first frame contains the two-digit (six~-bit)
operation code, The second, third, and first half of the fourth frame (levels
6~1-2) contain the u-address, The second half of the fourth frame (levels 3~4-
5) and the fifth and sixth frames contain the v-address, The various levels
within a frame hold the following octal and binary values: leyels 6~1-2 hold
the higher order octal digit and the binary coefficients ?“ , and 20 re-
spectively; levels 3~4-5 hold the lower order octal digit and the binary co-
efficients 22, 21, and 20 respectively,

(2) OPERANDS, - An operand is a 36~bit combination usually used to ex~
press a numerical value with its algebraic sign, As suca the left most bit
(235) is the sign bit, and the remaining 35 bits (234, 2 3 ... 20 comprise
the number, The operand word is contained in six frameq in levels 6~1-2-3-4-5
and is positioned as follows: the bits are arranged in descending powers of
2 with 239 in the level 6 of the first frame and ending with 20 in level 5 of
the sixth frame,

(3) LOADING INSTRUCTIONS, - There are four loading instructions; these
are: Assemble Data, Enter Data, Insert Address, and Check Address, These four
instructions are encoded in the seventh level, The code occupies seven frames;
six of the frames correspond with the current word and one frame is the last
frame of the previous word, The six frames of the current word are identified
by the letters A-B-C~D-E-F with A being the first frame and F being the sixth,
The F frame of the previous word is termed F' when considered as part of the
code concerning the current word, Of the seven letters embracing the code only
F, C, D, and F' are used in the loading instruction code, The following table
shows the possible combinetions of these four frames together with the octal
instruction code produced and the resulting loading instruction,

Frame Combination Qctsl Code Loading Instruction
None, F, or F' 00 Assemble Data

F and F' 0l Enter Data

C, Cand F, or C and F' 02 Assemble Data

F, C, and F'. 03 Insert Address

D Q4 Assemble Data

F, D, and F' 05 Check Address

During the essembly of a 36-bit word, six bits at a time, the loading instruc-
tion frames are continuously monitored to evaluate the code contained, In
actual tape reading, each of the first five frames read produce an Assemble Data
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instruction; however, the sixth frame produces one of the other instructious,
Should an Enter Data instruction be recognized, the assembled word is stored,
1f an Insert Address instruction is recognized, the v-address portion of the
assembled word is inserted as the first loading eddress and the following word
(containing an Enter Data instruction) is stored at that address, If a Check
Address instruction is recognized, the current address is compared with the
v-address portion of the assembled word, If the addresses agree, the loading
continues (if an ERA Tape Reader is employed, the next word must contain an In-
sert Address instruction because the checking procedure destroys the current
address in PAK), If the addresses do not agree, the loading operatioun is stopped,
Check Address words are placed periodically in long input tapes to make sure
the loading is correctly done,

¢, SAMPLE PUNCHED TAPE, - Figure 3~1 shows a sample of tape containing

words with all types of data and loading instructions, The sample tape begins
with a blank leader (note that just before the first word an F' seventii-level
hole is punched), followed by an Insert Address word, a program instruction and
two operand words (each with an Enter Data instruction), & Check Address word,
and a blank trailer, Note that the check address word contains the address of
the word that would normally occupy this position, not the address of the pre-
ceding operand word, The leader and trailer should each be at least 12 inches
long,

3, MAGNETIC TAPE PREPARATION

a, GENERAL, - One~half inch magnetic plastic recording tape is the basic
storage medium of the Magnetic Tape Storage System, Minnesota Mining No, 109A
will give satisfactory performance, The tape must be wound, magnetic (or dull)
surface out, on reels which are supplied with the equipment, Approximately
1200 feet of tape can be stored on a single reel, The MI System requires four
such tapes for full scale operation, one for each of the four magnetic tape units,

b, NOMENCLATURE, - The following terms are used in the tape preparation
procedure given in subparagraph d below,

(1) CELL, - A cell is a rectangular area (approximately 0,00 x 0,01
inches) of the magnetic surface of the tape, The cell provides storage for either
a binary digit (bit) or a timing sigmal, The entire area of the cell is magne-
tized to saturation in one of its two possible polarities to represent "0" bit,

To store either a "1" bit or a timing signal in the cell, the cell is magnetized
to saturation in the opposite polarity,

(2) CHANNEL, - A channel is a column of cells parallel to the length
of the tape, The tape is divided into six channels, each approximaiely 0,00
inches wide, The channels are numbered consecutively 1-2-3-4=-36, When the
tape is threaded on a magnetic tape unit, the channel nearest the front plate
of the outer reel is channel 6; the channel nearest the back plate of the outer

‘reel is channel 1,

(3) LINE, - A line is a row of cells (one in each channel) which is
approximately perpendicular to the length of the tape, The limne density is 100
per inch, Each line contains six cells, which provide duplicate storage for two
bits of a word and a timing signal called a LINE pulse, The lower-order bit

‘Q?y@ﬁénqﬂkn@.]ﬁﬂmnwi 3.0
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occupies chamnels 2 and 5; the higher-order bit occupies channels 3 and 6. The
LINE pulse occupies chamnels 1 and 4.

(4) WORD, - A word is a group of eighteen consecutive lines, The word
thus consists of 36 binary blts and 18 consecutive LINE pulses each recorded
twice,

(3) DATA BLOCK - A Data Block is a group of 32 consecutive words, The
words follow each other so that within a Data Block no blank portion of tape
separates adjacent words, Data Blocks thus contain 576 consecutive lines,

€6) INTERBLOCK SPACE, - An interblock space is a section of blank tape
which separates adjacent blocks of words. The interblock space is equivalent
to 72 lines,

(7) TAPE ERRORS, - A tape is erroneous if more or less than 576 pulses
are present in either of the LINE pulse channels of any Data Block, When the
equipment is in operatiom, the counting of the 576th LINE pulse conditions an
error detection circuit that searches for additional LINE pulses for a distance
equivalent to 72 lines, If an interblock space is present after the 576th LINE
pulse, no fault is detected, If less than 576 LINE pulses are read from a block,
the error detectiom circuit is not conditioned until additional LINE pulses are
read from the succeeding block, When the 576th LINE pulse is read the ervor
detection circuit is conditioned, and the mext LINE pulse will cause a MISSING
LP FAULT, A MISSING LP FAULT is also produced if more tham 576 LINE pulse sig~-
nals are read from the same block, In this case, the reading of an extra LINE
pulse during what should be the interblock period causes the error detection
circuitry to register the fault conditionm,

The tape itself may produce a MISSING LP FAULT even though the LINE pulses
have been properly writtem on channels 1 and 4; i,e,, tape defects may hinder

. the reading of LINE pulses or produce spurious signals which are read as LINE

pulses,

(8)  ERROR BLOCK, ~ An Error Block is ome which contains 560 LINE PULSES,
One Error Block is written on each end of a prepared tape, The Error Block on
each end of the tape is separated from the Data Blocks by a relatively long
space (about 35 feet) which contains no LINE pulses, The Error Blocks cause the
tape drive to be stopped when either end of the tape is approached, That is,
when a reference is mace inadvertemtly to the MI System to advance or back a
particular tape to the point where one of the tape's Error Blocks pass under
the magnetic heads, the Error Detection circuits generate the signal STOP MT

"UNIT J (where J equals O, 1, 2, or 3) which stops the rotation of the tape reels,

(9) [LEADER AND TRAILER, - The first and last ten to fifteen feet of a
tape is blank to provide a leader and trailer, The leader and trailer are used
to fasten the tape to the reels of each magnetic tape unit, Either the leader
or trailer can also provide the extra tape required for threading the tape-
handling mechanism once the tape is securely attached to the tape reels,

(10) CONTENTS OF TAPE. - A properly prepared tape contains the following
arrangement of blank spaces and areas on which LINE pulses are stored:

(a) Blank Space of about 20 feet (Leader)

@@bwmunqﬂnnn Hand 3.5
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(b) Block of 580 LINE pulses (First Error Block)
(c) Blank Space of about 35 feet (Forward Starting Position)

(d) 2048 blocks each storing exactly 576 LINE pulses, and
separated from each other by interblock spaces equivalent
to 72 lines, ~

(e) Blank Space of about 35 feet (Reverse Starting Position)
(f) Block of 580 LINE pulses (Second Error Block)
(g) Blank Space of about 20 feet (Trailer)

¢, TAPE INSPECTION, - Only inspected tapes should be used, The method of
inspecting magnetic tape is described in detail in Volume III, Section 5, Para-
graph 5,

d. PREPARATION PROCEDURE, - To prepare a blank reel of magnetic tape for
use in the MT System, it is necessary to duplicate on Channels 1 and 4 on the
blank tape the sequence of LINE pulses stored on Channels 1 and 4 of a master
tape supplied with the equipment, The following magnetic tape preparation pro-
cedure thus causes the LINE PULSES read from consecutive lines on the master
tape to be written into corresponding lines and channels on a blank tape, This
regeneration may be accomplished in efther of two ways: a tape in MT Unit 1,
2, or 3 may be prepared from a master tape in MI Unit O, or a tape in MT Unit O,
2 or 3 may be prepared from a master tape in MT Unit 1, To prepare the tapes
using either MT Unit O or MT Unit 1 for the master tape, it is necessary to
alter the contents of jacks J70141 through J70144 and jacks J70151 through
J70154 as shown in Table 3-1 below, The second column of the table, headed
NORMAL CHASSIS, 1lists the chassis normally plugged into the jacks, The third
column, headed PREP, 1 CHASSIS, 1lists the units plugged into the jacks to
prepare tapes if the master reel is placed in MT Unit 0, The fourth column,
headed PREP, 2 CHASSIS, 1ists the units plugged into the jacks to prepare tapes
if the master reel is placed in MT Unit 1, In both cases, a special tape
preparation chassis, the 72300 unit, is used,

As an example of how tapes are prepared, a procedure is given below which
describes the method of preparing a tape in MT Unit 3 from a master tape in
MT Unit 0, All referenced Plates are in Volume 6,

STEP 1, - At Supervisory Control Panel, if the NORMAL light in START
SELECTION GROUP is 1lit, press the START SELECTION GROUP RELEASE
button (See Plate 5-3),

STEP 2, - Remove DC power from the Magnetic Tape Cabinet by setting the
SEQUENCE LIMITING switch on the Main Power Control Panel (rear
of 80000 Cabinet) to the BIAS position (See Plate 2-2),

STEP 3, - Insert chassis into jacks J70141 through J70144 and J70151
through J70154, as shown in the PREP, 1 CHASSIS column of
Table 3-1 below,

Heomington Rand 3-6
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Restore power to the Magnetic Tape Cabinet by resetting the
SEQUENCE LIMITING switch to the OPERATE position,

Load the master tape onto MT Unit O and the blank tape onto

MT Unit 3, and run the tapes through the units several times,

This procedure is given in Paragraph 3 of Section 2 in this
volume,

Position the tape in MT Unit 3 so that about 20 feet (about
1/4 inch thickness) of tape is on the outer take-up reel.

On the MI Unit O panel, set the SFLECTOR switch to "A",
(Automatic), and set the STANDBY switch to the "up" position
(see Plate 2-4),

WARNING
WHEN SETTING THE STANDBY SWITCH TO THE
"UP" POSITION, HOLD THE TAPE REELS AND
RELEASE THEM SLOWLY SO THAT THE TAPE
SLACK IS TAKEN UP SLOWLY,

At the Supervisory Control Panel, set the STOP DISCONNECT

0 switch to the "up" position (see Plate 5-2),

Press the ADVANCE O button and observe the OLK, OWK, and
OBK counter indicators. When these indicators count, press
the STOP O button,

Clear the MISSED LP O flip-flop, Press the BACK O button
and observe the OBK, OWK, and OL¥ counter indicators; stop
counting when the dead space between the error and data
blocks is reached, After about 10 seconds, the counter
indicators flash and MISSED LP O indicates "1", At this
time, press the STOP O button., This leaves the MT Unit in
the proper starting position for tape preparation, i,e, with
a portion of the tape leader under the head assembly in MT
Unit O,

NOTL

THE NEX'T THREE STEPS MUST BE EXECUTED
QUICKLY, FOR THIS RLCASON, THESE STEPS
SHOULD BE MEMORIZED, IT 1S ADVISABLE
TO HAVE AN ASSISTANT AT THE SUPERVISORY
CONTROL. PANEL,

At the Magnetic Tape Cabinet, set the MT Unit 3 SELECTOR
switch to "F" (Forward), then the MT Unit O SELECTOR switch
to "F" (see Plate 2-4),

At the Supervisory Control Panel, observe the OBK, O, and
OLK indicators, After they flash, the first error block has

)
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passed, During the 10-second dead space, clear the MISSED
LP O flip-flop and the OBK, OWK, and OLK counters,

Step 13, - About five minutes later, when the second dead space is
reached, the counters will cease and no further indicator
activity will be observed, About 10 seconds later, the
counter indicators will flash and the MISSED LP O flip-flop
will indicate "1", At this time, immediately stop the tapes
by setting the SELECTOR switches on the MT Unit O and MT
Unit 3 panels both to the "S" (Stop) position,

To check the prepared tape, set the MI Unit 3 SELECTOR switch to "A" (Auto-
matic) and position the newly prepared tape so that its reverse starting posi-
tion is under the head assembly in MT Unit 3, as described in Section 2,
Paragraph 3, Clear 3WK and 3LK, set 3BKj) to "1", and press the REVERSE 3
button, If the tape has been incorrectly prepared an error will be detected
and the MISSED LP 3 "1" indicator will glow, If there is no error, the tape
will stop because of first error block., Position the tape to the forward start-
ing position and repeat the test using the above procedure but pressing the
ADVANCE 3 rather than the REVERSE 3 button,

Tapes are prepared from a master reel in MT Unit 1| exactly as for MT Unit O
except that the chassis are inserted as shown in the column headed PREP, 2
CHASSIS Table 3-1, and the master reel is placed in MT Unit 1, After ihe first
error block has been passed and before the first word block is reached, the 1
MT counters and the 1 MT ERROR flip-flop are cleared and 1 BKjj is set to "I",

TABLE 3-1

INSERTION OF CHASSIS FOR TAPE PREPARATION

CABINET NORMAL PREP, 1 PREP, 2

JACK CHASSIS CHASSIS CHASSIS
J70141 72200 72300 Blank
J70142 72200 Blank 72300
370143 72200 Blank | Blank
J70144 72200 Blank Blank
J70151 71500 71500 72200
J70152 71500 72200 71500
370153 . 71500 72200 72200
J70154 71500 72200 ] 72200
jﬁnezmubquzﬁu_illhuznc 3-8
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APPENDIX A

CONTENT OF REGISTERS

1, GENERAL,

This appendix, Content of Registers, shows, in tabular form and at the
completion of the execution of each iastruction, the contents of memory
locations, the O-Register, and the Accumulator, The instruction tables are
listed in the numerical order of their octal operation codes, The left column,
STORAGE CLASS SELECTION, lists the class of storage chosen for the u-address
and v-address, The remainder of the table lists the final contents of the
memory locations, A, and () for all cases of storage class selections, Those
instructions which do not result in changes contain no tables but, instead,
have notes covering these exceptions, A series of dashes in any tapnle position
indicates that the memory location or register is not involved in the execution
of the instruction, An SCC table entry indicates that an SCC Fault occurs
causing the computer to stop,

2, DEFINITION OF SYMBOLS,

A The T2~bit Accumulator

Ag The right~hand 36 bits of A

Ap The left~hand 36 bits of A

Q The 36~bit (Q-Register

MD Magnetic Drum Storage (16,384 36~bit words)
MC Magnetic Core Storaye (1024 36~bit words)

MT Magnetic Tape Storage (262,144 36-bit words)

u The first execution address (i29, iop, ..., i15
v The second execution address (i14, i790 eaes ig)
.2k Left circular shift k places
() A(Parentheses) Denotes "the content of"
() The "initial content of"
(')f The "final content of"
()’ (Prime) The "complement of the content of"
Reormingtorn Rand Al
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()]  The absdlute value of the expression
j A one digit octal number (uj4, ujgz, uj2)
n A four digit octal number (u;;, ujq, ..., ug)

DC ) A double extension of the contents of the parentheses
SC ) A single extension of the contents of the parentheses
L(Q)(u) The bit-by-bit product of €u) and (Q)
L€Q)*(v) The hit-by-bit product of (v) and the complement of (Q)

® Denotes a bit-by-bit sum without carries,

Mermington Fand
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Instruction: TRANSMIT POSITIVE (TPuv) ‘ Operation Code: 11
Function: Replace (v) with (u).
Storage Content of BRegisters and Storage Positions
Class : after- Operation is Executed.
Selection MCYf or (MD) ¢
u v u v ()¢ @
MC
or No Change (u) - - - - - -
MC | MD
or
WD A No Change - - - B (u) - -
Q No Change -~ i - - - (w)
NC
or - - - (AR) No Change - - -
MD
A .
A - - - - - - D(AR) § - - -
0 - - - - .- No Change (Ap)
XC
or ' - - - AQ) - - - No Change
MD .
Q
A - - - S D(Q) No Change
Q - - - - - - - - - No Change
\
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Instruction: TRANSMIT MAGNITUDE (TMuv) Operation Code: 12
Function: Replace (v) with the absolute magnitude of (u).
Storage Content of Registers and Storage Positions
' ge after Operation is Executed.
Class
Selection MC) ¢ or (MD) ¢
(A) ¢ Q@
u v u \%
MC ,
or No Change l(u)l - - - - - -
| (¥ MD
or
MD A No Change - - - Df(u)l - - -
Q No Change - - - - - - [ (w |
MC - - -
or !(AR)| No Change - - -
MD
A .
A D |cag)i |
0 - - - - - - No Change l(AR)l
MC
or - - I(Q)I - - No Change
MD :
Q
A - - - - - D|(Q)| No Change
0 | @]
Hornvington Fand A-d
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Instruction: TRANSMIT NEGATIVE (TNuv) Operation Code: 13
Function: Replace (v) with the complement of (u).
. Content of Registers and Storage Positions
Storage after Operation is Executed.
Class A
Selection MG or (MD)
)t f A ¢ Q¢
u v u v
MC /
or No €hange (u)* - - - - - -
MC MD
Or .
MD A No Change - - - D(u)* - - -
Q No Change - - - R (u)*
MC :
ur - - - (Ap)* No Change -
MD
A _—
A - - . - - - D(AR)IQ - = -
Q - - - - - - No Change (Ap)?
NC : , ,
or - - - Q)°* ; -~ - No Change
MD - } .
Q , A :
A - - - - - - D(Q)* No Change
Q - - - D e e U () I
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REGISTERS
Instruction: INTERPRET (Ip--) Operation Code: 14
Function: Let Y represent the address from which CI was obtsined.

Replace the right-hand 15 bits of (Fy) with the quantity
Y + 1. Then take (Fo) as the next instruction.

F1 and Fo are MC addresses 00000 and 00001 respectively.

The right-hand 30 bits of (Y) are umaffected by this _
operation. The contents of A and Q are left unchanged.

P orveinngton Foand
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Instruction: TRANSMIT U-ADDRESS (TUuv) Operation Code: 15

Function: Replace the 15 bits of (v) designated Vis through voq with the
9
corresponding bits of (u). The remaining 21 bits of (v) are
not to be disturbed.
Storage Content of Registers and Storage Positions
Class after Operation is Executed.
Selection (MC), or (MD) ‘
(A) g Q)¢
u v u v
\
MC (Vo147
or - No Change > . - - - - -
MC MD (u}5.09)
or ‘
oA (v30.35) i
/
Q SCC FAULT
e (vp-14)
or - - - - b > No Change - - -
A MD (A15_09)
A | | (¥30-35)1
Q , SCC FAULT
{
MC - Do)
or - - - 4 - - - - No Change
MD Q1529
(v30-3571
\
¢
A
Q SCC  FAULT
ervsivegyton Mand .-
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CONTENT OF ERA 1105 APPENDIX A
REGISTERS
Instruction: TRANSMIT V-ADDRESS (TVuv) Operation Code: 16 |
Function: Replace the right-hand 15 bits of (v), vg through vy with the
corresponding bits of (u). The remaining 21 bits of (v) are
are not be disturbed.
Content of Registers and Storage Positions
Storage after Operation is Executed,
Class .
Selection (MC)¢ or (MD) g
(A) ¢ Q¢
u v u v
MC (Uo__ll) - - - - -
or No Change
MC | MD (vi5-35) 4
or :
MD A
SCC FAULT
Q
MC (Ao_,14)
or - - - No Change -
A
SCC FAULT
Q
MC Qp-14)
or - - - - - - No Change
b (v15.35) i
Q
A
SCC  FAULT
Q

lq&znuznqyﬂamtjlﬂkumzl
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CONTENT OF FRA 1103 APPENDIX A
REGISTERS
instruction: EXTERNAL FUNCTION (EF-v) Operation Code: 17
Function: Select a unit of external equipment and perfomm the function
designated by (v).
(No Change in Content of Registers)
Heormington Fand AL
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PX

CONTENT OF ERA 1103 APPENDIX A
REGISTLRS
[nstruction: REPLACE ADD (RAuv) Operation Code: Il
Function: Form in A the sum of D(u) and D(v). Then replace (u)
with (AR).
Storage Content of Pegisters.and'Storage Positions
Class after Operation is Executed
Selection (MC)f or (MD) £ '
. (A) ¢ Q¢
u v u v
MC
MC or (Ap) ¢ No Change D(u) ;+D(w) - - -
or MD
MD
A (Ap) ¢ - - - 2D (u) - - -
Q (AR) £ - - - D(u) 1+D(Q) No Change
MC
or - - No Change D(AR) ;+D(v) - - -
MD
A
A - - - - - - 2D(Ap) § - - -
Q - - - - - - D(Ag).{+D(Q) No Change
MC
or - - - No Change DQ) ;+ D(V) (Ap) ¢
MD
Q
A - - - - - - 2D(Q) (AR)f
0 - - - - 2D (Ag) ¢

Mormington Mand
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CONTENT OF ERA 1103 APPENLIX A
REG ISTERS
instruction: REPLACE SUBTRACT (RSuv) Operation Code: 23
Function: Form in A the difference D(u) minus D(v). Then replace
(u) with (Ap).
Content of Registers and Storage Positions
Storage after Operation is Executed.
Class
Selection
MO ¢ or (MD) ¢ (A) ¢ @,
u v u ¥
MC
or (AR) ¢ .No Change D(u) ; -DLv) - -
MC MD
or
MD A 0 - - - 0 - - -
Q (AR) ¢ - - D(u), -DCQ) No Change
MC
or - - - No Change D(Ag) ;-D(v) - - -
ML
A
A - - - - - - 0 - - -
0 - - - - - D(AR)i-D(Q) No Change
MC
or - - - No Change D) ;-D(¥) (Ap) ¢
MD
Q
A - - - - - - 0 0
Q - - - - - - 0 0

Mormington Fand
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PX 71871

CONTENT OF ERA 1104 APPENDIX A
REGISTERS
Instruction: CONTROLLED COMPLEMENT (CCuv) Operation Code: 27
Function; Replace (Ap) with (u) leaving (Ap) undisturbed.
Then complement those bits of (AR) that correspond
to ones in (v)  Then replace- (u) with (Ap)
) , Content of Registers and Storage Positions
Storage after Operation is Execlited
Class :
Selection MC)¢ or (MD)¢
u ' u v (A ¢ (Ap) ¢ (N
MC .
or (AR) No Change | No Change (w; G - - -
MC MD
L7
MD A (Ap) ¢ - - - No Change Zero - - -
Q (AR) ¢ - - - No Change (i O Q@ | No Change
MC :
or - - - No Change | No Change Ap ;W - - -
MD
A
A - - - - - - No Change Zero - - -
Q - - - - - - No Change | (Ag)i(»)(Q) | No Change
MC
or - - - No Change | No Change Q@;®»wW (Ap) £
MD
Q
A - - - - - No Change Zero Zero
Q - - - - - - No Change Zero (AR) ¢

Peorningtorn Floarnd
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~ CONTENT OF ERA 1103 | APPENDIX A
REG ISTERS ,

Instruction: SPLIT POSITIVE ENTRY (SPuk) ; Operation Code: 3l
Function: Form S(u) in A. Then left circular shift (A) by k places.
Storage Content of Registers and Storage Positions
Class after Operation is Executed.
Selection
for ‘
u (H‘C)f or (MD)f (A)f ' ' (Q)f
MC
or ’ No Change S(uw) - 2k - - -
MD ' _ ,
A - - - S(Ag)i.2k - -
Q - - - S (@ .2k No Change
Instruction: SPLIT ADD (SAuk) . : - Operation Code: 32
Funetion: Add S(u) to A. Then left circular shift (A) by k places
Storage .Content of Registers and Storage Positions
Class , after Operation is Executed.
Selection
MC S~
ur No Change A + S(u{]. 2k - - -
MD - ,
A - - [+ stap ] . 2k N
Q - - - () 5 + S(Q)]. 2k No Change

Borvvingtorn Foarnd
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P

CONTENT OF ERA 1103 APPEND IX
REGISTERS ;
Instruction: SPLIT NEGATIVE ENTRY (SNuk) Operation Code: 33
Function: Form in A .the complement of S(u). Then left circular shift
(A) by k places.
' Content of Registers and Storage Positions
Storage after Operation is Executed.
Class
Selection (MC)y or (MD)p A ¢ Q¢
for ‘
u

MC k

or No Change Stw*? -2 - - -

MD

A - - - S(Ap) ;' -2k - - -

Q - - - s(Q)' -2k No Change
Instruction: SPLIT SUBTRACT (SSuk) Operation Code: 34
Function: Subtract S(u) from A. Then left circular shift (A) by

k places.
Storage Content of Registers and Storage Positions
Class after Operation is Executed.
Selection ,

fﬁr QIC) ¢ or (HD)f (A)f (Q)f

MC

or No Change [(A)i—S(u)] .2k - - -

MD ‘ '

A - - - [ i-sap) ] 2K - -

Q - - - [@);s@] -2k No Change

f!???’ﬂbﬂ?ﬂﬂ?ﬁ4’%iﬂﬂl‘
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PX 71071

CONTENT OF ERA 1103 APPENDIX A
REGISTERS
Instruction: ADD AND TRANSHIT (ATuv) Operation Code: 35
Function: Add D(u) to (A). Then replace (v) with (AR)
Content of Registers and Storage Positions
Storage after Operation is Executed.
Class
Selection- (MC)¢ or (MD)¢
- (A) ¢ Q¢
u v u v
MC :
or No Change (Ap) ¢ (A) {+D(w) -~ -
MC MD
or
MD A ~Nu. Change - - - (A) ;+D(u) - - -
Q No Change - - - (A) 4 +D(w) (Ap) ¢
" - - - (Ag) ¢ (A) 4D (Ap) { .-
MD
A
A - - - - - (A) ;+D(Ap) ; - - -
Q - - - - - (A) ;+D(AR) (AR) ¢
MC
ur - - - (Ap) ¢ (A) ;+ D(Q) No Change
MD
Q .
A - - - - - (A) ;+ DQ) No Change
Q - - - - - (A) ;+D(Q) (AR) ¢
Rerningtor Mand A15

fucm:mnn Esmcn /ssocims P



CONTENT OF ERA 1103 APPENDIX A
REGISTERS
Instruction: SUBTRACT AND TRANSMIT (STuv) Operation Code: 46
Function: Subtract D) from (A). Then replace (v) with (Ap).
Content of Registers and Storage Positions
Sé?sige after Operation is Executed.
Selection
(MC) » or (MD) ¢ A) ¢ Q¢
u v u v
NC
UL No Change (Ap) ¢ (A) ;-DCu) - - -
MC | MD
or
MD | A No Change - - - (A) 4 -D(w) - - -
Q No Change - - - (A) ;-D(w) (AR) £
. [0
or - - - (AR)f (A i"D(AR)i - -
MD
A
A - - - - - - (A) ;-D(AR) § - - -
0 - - - - - - (A) i“'D(AR)i (Ap) £
MC :
or - - - (Ag) ¢ (A) 1 -D(Q) No Change
MD
Q
| A - - - - - - (A) ;-DQ) No Change
Q - - - - - - (A) ;-DCQ) 4 (Ap) £

jﬁf@ywzﬁngr&ayL 1q;znul
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PX 71671

)

CONTENT OF ERA 1103 APPENDIX A
‘REGISTERS

Instruction: RETURN JUMP (RJuv) Operation Code: 37

Function: Let y represent the address from which CI‘was obtained,
Replace the right-hand 15 bits of (u) with quantity y
plus 1, Then take (v) as NI,

(If both u and v refer to MC or MD there is no change in contents|
of A and Q, If u is Q or A, an SCC FAULT occurs, Also see

page A-23.,)

Herington Rand AT

gNG!NHMMG EESEARCH %SDCIUES DIVISION



CONTENT OF ERA 1103 APPENDIX A
REGISTERS
Instruction: INDEX JUMP (1Juv) Operation Code: 41
Function: Form in A the difference D(u) minus 1, If A7} is then 1,
continue with the present sequence of instructions; if Aq
is 0, replace (u) with (AR) and take (v) as the next
instruction.
) Content of Registers and Storage Positions
Storage after Operation is Executed.
Class
Selectio
" (MC); or (MD) ¢
. (A) ¢ Qr.
u v u v
FOR A7} = 1
MC
or No Change No Change D(u) -1 - - -
MD
MC
or A* No Change - - - D(u) -1 - - -
MD
Q* No Change - - - D (u) -1 No Change
- T
or - - - No Change (A) ;-1 - - -
MD
A
A* - -~ -~ - (A) ;-1 - - -
Q® - - - - - - ‘(A)i-ll No Change
MC -
or - - - No Change D€Q) -1 No Change
MD
Q
A* - - - - - - D(Q) -1 No Change
Q* - - - - - - D(Q) -1 No Change

* see page A.23
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X 1167

CONTENT OF
REGISTERS

ERA 1103 APPENDLX A

INDEX JUMP (IJuv) continued

Content of Registers and Storage Positions

Storage after Operation is Executed.
Class
Selection (MC) » or (MDY ¢
(A) ¢ Q¢
u v u v
) FOR A;; = 0
MC
or (u) -1 No Change D(u)i- 1 - - -
| MC MD

ur

MD A* (w)j-1 - - - DCuw) ;-1 - - -
Q* (u)j-1 - - - D(w) ;- 1 No Change
MC
or - - - No Change ;-1 - - -
MD . -

A M
A* - - - - - - ;-1 - -
Q* - - - - - - () ;- 1 No Change
MC o
or - - - No Change D(Q);' 1 Q-1
MD

(8]

’ A* .- - . D(Q)i- 1 Q) i-1
Q* . - D) -1 Q-1

* see page AL 3

MR ovssingtorn Fland
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PX 71871

CONTENT OF ERA 1103 APPENDIX A
REGISTERS
Instruction:  THRESHOLD JUMP (TJuv) Operation Code: 42
Function: Subtract (u) from (A), If Ay is then 1, take (v) as the next
instruction; if A7) is O, continue with the present sequence of
instructions, Then, in either case, restore (A) to its initial
state,
(No change in Content of Registers or Storage Positions except
for those special cases outlined on pages A-23 and A-35)
Instruction:  EQUALITY JUMP (EJuv) Operation Code: 43
Function: Subtract (u) from (A), If (A) is then zero, take (v) as the
next instruction; if (A) is not zero, continue with the present

sequence of instructions,

initial state,

(No Change in Content of Registers or Storage Positions except

In either case restore (A} to its

for those special cases outlined on pages A-23 and A-35)

Mormingtorn Farnd
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i')x

CONTENT OF
REGISTERS

FRA 1103

APPEND

X A

Instruction:

0-JUMP (QJuv)

Operation Code:

A
o 38 ¥

Funétion: If Q35 is 1, take (u) as the next instruction; if Q3g is 0,
take (v) as the next instruction. Then, in either case,
left circular shift (Q) by 1 place.

Storage Content oi Regéster:‘and.Stgr?getPgsxtlon
Class after Operation is Executed.
Q i P
Selection (MC)f or (MD) v
(A) ¢ Q)¢
u v u v
MC
or No Change No Change - - - Q; -2
nc MD
or
MD A* No Change - - - No Change @ -2
Q* No Change - - - - - - (Q)i 2
MC
or - - - No Change No Change (Q; - 2
MD

A
A® - - - - - - No Change Qi 2
Q* - - - - - - No Change ; "2
MC '
or - - - No Change - - - Qi - 2
MD

Q
A* - - - - - - No Change i -2
Q* - - - - - - - @; -2

* see page A-23
Rﬂnuinqton ”and A2l
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PX 7itTl

CONTENT OF

ERA 1103 . APPENDIX A
REGISTERS

Instruction: MANUALLY SELECTIVLE JUMP (MJjv) Operation Code: 45
Function:

1f the number j (given by ujj ujp) is 0, take (v) as the next
instruction. If j is 1, 2 or 3 and the correspondingly
numhered manual jump-selecting switch is set to "jump"”, take
(v) as the next instruction; otherwise if this switch is not

set to "jump", continue with the present sequence of

instruction.

(No Change in Content of Registers or Storage Positions

and see page A=23)

Instruction:

SIGN JUMP (SJuv) Operation Code: 46

Function: 1f A7y is 1, take (u) as the next instruction; if A7y is O,
take (v) as the next instruction
(No Change in Content of Registers or Storage Positions
and see page A=23)
Instruction: ZERO JUMP (ZJuv) Operation Code: 47
Funetion:

If (A) is not zero, take (u) as the next instruction; if (A) is
zero, take (v) as the next instruction. 1In either case leave

(A) in its initial state.

(No Changes in Content of Registers or Storage Positions

and see page =23 )

- Memington Fland
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PX 7187}

CONTENT OF ERA 1103 APPENDIX A
REGISTERS :

Notes Concerning the Jump Instructions

If v refers to A, an SCC FAULT occurs,

If v refers to Q, no fault occurs, and Control obtains the NI from (Q).

If the (Q) is a 1egal instruction it will be executed in the normal
manner, Unless (Q) is a jump instruction, hewever, the following will
occur: (1) PAK will be advanced and the (Q) will be taken as NI;

(2) Control will be directed to Q again after executing the (Q), PAK
will be advanced, and (Q) executed again, This process will continue
until a FORCE stop is made, PAK advances from 10000 to 11777 and then
starts over from 10000, each time, of course, referencing Q as the
address of NI,

The above remarks also apply to u for the two way jump instruction,

QJ, SJ, and ZJ,

Phemington Fand
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CONTLNT OF
REGISTERS

ERA 1103 « APPENLIX A

Instiuctions:

Q~-CONTROLLED TRANSMIT (QTuv)

Operation Code: 51

Function:

Form in A the number L(Q) (uw). Then replace (v) by (Ap).

Storage Content of Registers and Stdrage Positions
Class after Operation is [xecuted,
Selection (MC) ¢ or (MD)¢
See Storage Class Selection (A)f W
u v u v
MC
or No Change (Ag) ¢ L(Q) (w) No Change
MC MD
or
MD
A No Change - - - L(Q) (u). No Change
0 No Change - - - L(Q) (w) (Ap) ¢
MC
or - - - Up)¢ LQ) (Ap); No Change
MD
A
A - - - - - - L(Q) (Ap)i No Change
Q - - - - - - L(Q) (AR)j (AR) £
MC '
or - - - Q) SQ) No Change
MD
0 :
A - - - - - - SQ) No Change
Q - - - - - S(Q) No Change
Hormington Hand A-24
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CONTENT OF ERA 1103 APPENDIX A
REGISTERS
Instruction: Q-CONTROLLED ADD(QAuv) Operation Code: 52

5’ NGINEERING ,asmcu ﬂ’ssncm&s I

Function: Add to (A) the number L(Q)(u). Then replace (v) by (Ap).
Storade Content of Registers and Storage Positions
Clasg, after Operation is Executed.
Selection
(MC) ¢ or (MD) ¢
See Storage Class Selection (A) ¢ @
u v u v
MC
wur No Change (AR) ¢ (A); + L) (w) No Change
MD
MC
ur
MD A No Change - - - (A)j + LQ) (w) No Change
Q No Change - - - (A); + LQ) () (Ap) ¢
MC .
o - - - (Ag) ¢ (A); + L(Q) (AR); No Change
MD
A
A - - - - - - (A); + LGQ) (Ap) No Change
Q - - - - - - (A); + LQ) (AR ; (Ap) ¢
MC
or - - - (AR) £ (A) j+S(Q) No Change
MD
Q
A - - - - - - (A) {+S(Q) No Change
Q - - - _——— (A)i‘*’ S(Q) (AR)f
’It’(;tinqian Mand A-d5




PX 71671

CONTENT OF FRA 1103 APPINDIX A
REG ISTERS ’ .
Instruction: Q-CONTROLLED SUBSTITUTE (QSuv) Operation Code: 53
Function: Form in A the quantity L(Q) (w)+L(Q)°*(v); then replace (v)
with Ag, (The effect of this is to replace the digits of (v)
with the digits of (u) where there are 1°s in Q )
Content of Registers and Storage Positions
Storage after Operation is Executed,
Class
Selection (MC)¢ or (MD) ¢
(A) ¢ Q¢
u A u v
|
MC !
MC v No Change (Ap) ¢ L) (w) +L(Q) * () No Change ;
Ui MD ;
MD : !
A No Change - - - L(Q) (w) No Change
Q No Change - - - L) (w)+s(Q)? (AR) £
MC .
Ui - - - (AR) ¢ L(Q) (AR) {+L(Q) * (V) No Change
' MD
A
A - - - - - - L(Q) (AR) No Change
0 - - - - - - L(Q) (Ap)j +S(Q)° (Ap) £
]
MC
ol - - - (Ag) ¢ S(Q)+L(Q) * (v) No Change
MD !
Q
A - - - - - - SCQ) No Change
0 o . 2363 236_)

Herevington. Sband
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CONTENT OF
REGISTERS

ERA 1104

A3

APPENDIX A

Instruction:

LEFT SHIFT IN A (LAuk)

Operation Code: 5|

Function:

Replace (A) with D(u); then left circular shift (A) by k
places; then replace (u) with (Ag).
Content of Registers and Storage Positions
Storage after Operation is Executed.
Class .
Selection
for QIC) ¢ or (MD) ¢ (A) ¢ Qs
u
MC _
or (AR) £ pluy ;2K - - -
Mb
A - - - (A) - 2k - - -
0 .- - D(Qy; - 2k (AR) ¢

Instruction:

LEFT SHIFT IN Q (LQuk)

Operation Code: 35

Function: Replace (Q) with (u); then left circular shift (Q) by k piaces;
then replace (u) with (Q).
Storage Content of Registers and Storage Positions
Class after Operation is Executed.
Selection
for :
u (MC); or (MD) ¢ (A) ¢ Q¢
Mc () - 2k -- - (wj - 2k
ur
MD
A - .- . D(Q) ¢ (AR); -2k
Q - - - - - Q; -2k

ijﬁymzépgdbyﬁiigiuma(
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CONTENT OF ERA 1100 APPENDIX p

REGISTIRS
Instruction: MANUALLY SELECTIVE STOP (MSjv) Operation Code: 50
Function: If the number j (given by uj,, uj3, uj2)is O, stop the computer
operation and provide suitable indication. If j is 1, 2, or 3
and the correspondingly numbered manual stop selecting switch
is set to "stop", stop the computer operation and provide suit-
able indication. Whether or not a stop occurs, take (v) as the
next instruction.
(No Change in Content of Registers or Storage Positions.) .
Instruction: FINAL STOP (FS--) Operation Code: 57
Function: Stop computer operation and provide suitable indication,
(No Change in Content of Registers or Storage Positions.)
el
I~
o)
g
e
&
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CONTENT OF EPA $103 APPENDIX A
REGISTERS .

Instruction: PRINT (PR-v) Operation Code: 61

Function: Replace (TWR) with the right-hand 6 bits of (v). Cause

the electric typewriter to print the character to which

this code corresponds.

(No Change in Content of Registers or Storage Positions.)

Instruction: PUNCH (PUjv) Operation Code: 63

Function: Replace (HPR) with the right-hand 6 bits of (v). Cause
the punch to respond to (HPR). If j = O, omit seventh

level hole; if j =1, include seventh level hole.

(No Change in Content of Registers or Storage‘Positions.)

Horvvinngtors Fland AL
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CONTENT OF ERA 1103 APPENDIX A
REGISTERS
[ Instruction: READ MAGNETIC TAPE (RMjnv) Operation Code: 64|
i H
ot e vttt v o ettt b+t o ——-{
; Function:  Read n blocks from magnetic tape j (running forward) to 32 m |
E consecutive addresses in MC, starting with v. i
§ (No Change in Final Content of Registers. MC Storage Locations '
| modified as explesined in Function. Q Regisier used during .
i data transmissions.) i
l _ 3
Instruction: WRITE MAGNETIC TAPE (WMjnv) Operation Code: 05§
Function: Write on magnetic tape ] (running forward) n blocks from 32 n

P

consecuiive addresses in MC, starting with v,

(No Change in Final Content of Registers or MC Storage Positions.

Q Register used during dats transmissions.)

ey

Instruction: ADVANCE MAGNETIC TAPE (AMjn-)

Function: Move magnetic tape j in the forward direction by n blocks.

{No Change in Content of Registers or Storage Positions.)

Instruction: BACK MAGNETIC TAPE (BMjn-)

Function: Move magnetic tape j in the reverse direction by n blocks.

(No Change in Content of Registers or Storage Positions.)

IR ssrissgpterrn BBeanned
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CONTENT OF ERA 1103 APPENDIX A
REGISTERS *
Instruction: MULTIPLY (MPuv) Operation Code: Tl
Function: Form in A the 72-bit product of (u) and (v), leaving in
Q the multiplier (u).
, Content of Registers and Storage Positions
Storage after Oneration is Executed.
Class
Selection (MC)¢ or (MD)¢ (A)f (Q)f
u v u y v
MC
MC or No Change No Change (u) - (v) (u)
ur MD
MD
A No Change - - - 0 (u)
Q No Change - - - (")i2 (w)
MuC
or - - - No Change (AR) ;- (W) (Ap)
MD
A
A - - - - - - 0 (AR)J
0 - - .- (AR) i (AR) i
MC
or - - - No Change Q- (v) No Change
‘MD
Q
A - - - - - 0 No Change
Q - - - - - - (0)2 No Change

Horvvington Fland
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PX 71071

CONTENT OF ERA 1103 APPENDIX A
PEGISTERS

Instruction: MULTIPLY ADD (MAuv) | Operation Code: 72
Function: Add to (A) the 72-bit product of (u) and (v), leaving in
Q the multiplier (u).
Content of Registers and Storage Positions
Storage after Operation is Executed.
Class
Selection (MC)¢ or (MD) ¢ ;
‘ _—— a) ¢ QD¢
u. v u v
|
' MC
ur No Change No Change A) j+ (u) . (v) (u)
MC . MD
or
MDA No Change - - - (A) j+ (). (A (u)
Q No Change - - - (A) i+ (w)? (w)
MC
- or - - - No Change | (A);+ (Ag);.(V) (Ap);
. MMD
A i
A - - - - - - (A) ;+ Ap) . (A (Ap)
, 2
0 - - - - - - (A) j+ (Ap) (Ap)
MC
or - - - No Change (AYi+ (@ - (v) No Change
My
Q .
A - - - - - - (A) j+(Q) -(AD) No Change -
.0 - - - - (A)i+(Q)2 No Change
I
Borrington Hand Awd
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CONTENT OF ERA 1103 APPENDIX A
RiGISTERS
Instruction: DIVIDE (DVuv) Operation Code: 73
Function: Divide the 72-bit number in (A) by (uw), putting the quotient in
Q and leaving in A a non-negative remainder, R. Then replace
(v) by (Q). The quotient and remainder are defined by:
(Ay; = () « (@ + R where O<R<I(u)!.
/
Content of Registers and Storage Positions
Storage after Operation is Executed,.
Class
Selection (MC)¢ or (MD) ¢
u v u v
MC
ur No Change [(A)i-R] /() R {EA)i-F]/(u)
MC MD
ar
MO | A No Change - - - D(Q) ¢ [@);-r]/
Q No Change - - - R l:(A) i«—R]/(u)
MC _
or - - - [(A) j.R]/ (A, R (A),--R] /(Ag);
MD L
A _
A - - - - - DCQ) ¢ (A) i -R]/ (AR) §
0 S - - - R @) -R] /g
MC - -
or - - - [(A)j-R:'/(Q)i R (A) . -R}{/(Q) .
i i
MD N J
0 _ -
A - - - - - - D(Q) ¢ (A) ;-R|/ Q)
0 - - - - - R [(A); -R] /()

Horstivacyton Feand
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PX 7.

KR FE RS

ERA 1103

APPENDIX A

Instruction:  SCALE FACTOR (SFuv) Operation Code: 74
Function: Replace (A) with D(u) unless u is A, Then left circular shift
(A) 36 places and continue shifting until Ag5 # A34. Replace
the right-hand 15 bits of (v) with the number of left shifts. k,
necessary to return the final contents of A or (A), to the origi-
nal position, The range of k if u is A is 0 < k <771; if u is
MC, MD, or Q, k may be 0 or 37 < k< 71, Effectively, the ini-
v1al contents of A or (A);, which may be D(u) or D(Q) after the
above replacement, is positioned in Ag (with the sign bit re-
presented by A5 and the most significant bit by Agg) so that
(A)g = (A} - %S,
If 0 < k <€ 36, the Scale Factor, s = ~k;
if 37<k <71, s =72 - k, Note that for 0 < k £ 36, this
positioning scales (A); "down"; for 37 < k < 71, (A); is scaled
"up”, If k = 0, (A); was properly positioned before any shifting
operations; if k = 37, (A)j is all ones or zero,
Content of Registers and Storage Positions
Storage after Operation is Executed,
Class
Selection (MC)f or (MD)¢
(A)f Q) P
u v u V15-35 Vou14
ke 72-k
or |[No Change | No Change k D(w-2'° ——
MC MD
or
MD A
SCC FAULT
Q
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or |No Change | No Change k (A)i'272'k, 37T<k<71 —
. P (A);-27K, 0<k<36
A
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Q
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or - - --- k D) - 27k No
MD Change
Q
A
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Q
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CONTENT OF ERA 1103 APPENDIX A
REGISTERS

Instruction: REPEAT (RPjnw) Operation Code: 75

Function: Execute the following instruction n times modifying the
u- and v-addresses of the instruction to be repeated accord-
ing to the value of j, Afterward, continue the program by

the execution of the instruction at Fl whose v-address is

replaced by w,

(No change in registers or storage positions except the

v-address of F] which is replaced by w,)

Notes: 1. If the repeated instruction is a Threshold Jump (4Z2uv) or
an kquality Jump (43uv) and a jump occurs, the quantity
JCn-r» from PAK is sent to the Q-Register thus altering its
contents,
2. If the n of the Repeat instruction is a zero, the Normal
Repeat Termination is executed immediately and the next

instruction taken from Fy.
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Instructioun:

EXTERNAL READ (ERjv) Operation Code: 76

Function:

If j = 0, replace the right-hand 8 bits of (v) with (I0A);

M

if j = 1, replace (v) with (I0B). If the external unit util-

izes step-by-step operation, advance one step.

{(No change in registers except as indicated by function above,)

PR

Instruction: LATERNAL WRITE (EWjv) Operation Code: 77
Function: If j = 0, replace (IOA) with the right-hand 8 bits of (v);
if j = 1, replace (I0B) with (v), Cause the previously
selected unit to respond to the information in IOA or 108,
’ (No change in contents of registers,)
—
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