











advance~and-print instruction. When this button is pushed

an EPR signal is generated and sent to gate 25 of the stop
flip-flop (figure A-5). The EPR signal remains at gate 25
until the conditions indicating that an advance instruction
has been staticized are present. Function signal 41 alerts
the gate when the advance~and-print instruction is staticized
and the STR4 signal signifies that an advance-and-print in-
struction has been called for rather than the paper-advance
instruction, both of which generate FS 41. The low ST signal
indicates that the start flip-flop has been set.

4-222, The one remaining signal necessary to make gate 25
permissive is the low output of the IOS FF, Because this
signal is necessary in all of the non-continuous operations,
the explanation of the one-line-print operation applies also
to the four other operations.

4-223, When any one of the non-continuous pushbutton
switches is energized, the NC (non-continuous) signal is
generated, The NC signal is used to synchronize the

control panel input signal with internal computer signals,

It alerts gate 1 of the synchronizing flip-flop which is
permissive at tOB if an EW signal is present (paragraph 3-194).
Because the NC signal is generated by a manually-controlled
switch, it may be a weak or partial signal at tOB. The syn-
chronizing flip-flop stores the NC signal for two word times,
during which the signal either dies out or builds up into a
strong signal,

4-224, If the original NC signal dies out, the synchronizing
flip-flop is restored and then set again with a strong signal
when the next EW signal is available. At the end of the two
word times, the signal goes to gate 9 of the I0OS FF. Gate 9
is alerted by the EW signal and is permissive at tOB if the
input signal is low, setting the flip-flop. The IO0S FF
generates a signal (I0OS) which is sent to set gates 19, 22,
23, 24, and 25 of the stop flip-flop. The setting of the

I0S FF generates a high I0S signal which restores the syn-
chronizing flip-flop.

4-225, When gate 25 is permissive, it sets the stop flip-
flop to low SP and high SP outputs. The SP signal blocks
the instruction decoder so that no function signals are
generated. When the operator pushes the START button a
high ST signal is generated to restore the stop flip~flop.
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4-226, ONE-CARD RPU

4-227, When the ONE CARD RPU button is pushed the com-
puter stops on the first step of the next card cycle in-
struction involving the read-punch unit, When this button
is pushed, a TECC signal is generated and sent to gate 19
of the stop flip-flop., Gate 19 is alerted by FS 29 dur-
ing the first step of the next card-cycle instruction for
the read-punch unit, If the ST and 10S signals are pre-
sent the gate operates to set the stop flip-flop (para-
graphs 4-223 through 4-225,)

4-228, ONE-CARD HSR

4-229, When the ONE CARD HSR button is pushed the com-
puter stops on the first step of the next card- cycle in-
struction for the card reader, When this button is

pushed, an RECC signal is generated and is sent to gate

22 of the stop flip-flop., Gate 22 is alerted by FS 28

only during the first step of the next card-reader card-
cycle instruction., The ST signal makes the gate permissive,
setting the stop flip-flop (paragraphs 4-223 through 4-225,)

4-230, ONE INSTRUCTION

4-231, When the ONE INSTRUCTION button is pressed, the
computer stops after the next instruction is staticized,
The operator uses this mode of operation to type informa-
tion intoe the computer from the keyboard., When this
button is pushed, a staticize-every-minus (SZE-) signal

is generated and sent to gate 23 of the stop flip-flop.
Function signal 2 alerts gate 23 during the staticize step
of the next instruction., When the gate is permissive the
stop flip-flop is set (paragraphs 4-223 through 4-225,)

4-232, COMPARISON STOP

4-233. The fifth non-continuous button, COMPARISON STOP,
differs from the other four in that it stops the computer
after a Q or T instruction has been executed but before
the computer searches for the next instruction., The
function of both the Q and T instructions is to compare
two quantities and, on the basis of this comparison, to
determine whether the next instructionm should be taken
from the m or ¢ address, Two illuminated pushbutton
switches on the control panel indicate to the operator
whether the next instruction to be searched for will be



in the m or ¢ address, When the operator has depressed
the COMPARISON STOP button, the computer stops after the
comparison is made and the next address has been select-
ed, If the operator wishes to override the address de-
termined by the comparison the correct button is pushed,
The m or ¢ button changes the state of the CT FF and
lights the lamp associated with the chosen address, The
RUN button is then pushed and the computer searches for
the next instruction,

4-234, When the COMPARISON STOP button is pushed a QT
Stop signal is generated and sent to gate 24 of the stop
flip-flop. The STR signals that make gate 24 permissive
are common only to the Q and T comparison instructions,

If the inputs to gate 24 are low, the gate is permissive
at t10B, setting the stop flip-flop, The t10B signal
ensures that the comparison instruction will be completed
before the stop flip-flop is set (paragraphs 4-223 through
4-225,) :

4-235, KEYBOARD INPUT

4-236, The control panel keyboard enables the operator

to change the contents of the arithmetic registers (A, X,
or L), by typing in new information., An instruction word
also is typed into rC at the keyboard to load the program
into the memory at the ¢ address specified in the instruc-
tion word, The keyboard consists of ten keys (0O through
9), a KEYBOARD ALERT pushbutton to energize the keyboard,
a KEYBOARD READY 1light, which indicates that the keyboard
is ready for use, and two WORD RELEASE pushbuttons labeled
+ and -, With the latter two pushbuttons, the sign of

the word is inserted and the typed word is released from
temporary storage into the selected register,

4-237, MANUAL OPERATION

4-238., At all times during computation, the contents of
one of the four registers, A, C, X, or L, is displayed

in lights on the control panel, Forty lights labelled
REGISTER CONTENTS display the biquinary combinations of
each of the 10 digits contained in the register, Two sign
lights (+ and -) directly below these 40 lights indicate
the sign of the word in the register., The operator selects
the register to be displayed by pushing one of four
illuminated pushbuttons on the control panel labelled
REGISTER SELECTOR, These four buttons, C, A, X, and L,
light when depressed and are mechanically interlocked so
that only one can be operated at a time,
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4-239, To type either instruction or data information
into the computer, the operator selects a register and
stops the computer by pushing the STOP button, When the
computer stops, the operator pushes the ONE INSTRUCTION
and KEYBOARD ALERT buttons, After a delay of approximate-
ly one second, the KEYBOARD READY lamp lights to signal
the operator that the keyboard is ready for use, The
operator can now type in the word, MSD first, When the
complete word is typed, the operator pushes one of the
word-release buttons, either + or -, The word is shifted
into the selected register and its sign is placed in the
proper sign flip-flop, The operator then pushes the
CONTINUOUS button and the RUN button,

4-240, If a typing error is made, the operator can push
one of the word-release buttons to release the word into
the register, push the KEYBOARD ALERT button once again,
and retype the word

4-241, The operator can depress two keys at the same time
to form bit combinations for characters not represented by
keys on the keyboard. An alternate method is to type in
two complete words., The operator then depresses one of
the word-release buttons and the combination of the first
and second shifts into the selected register, Here is a
list of key combinations that the operator can use:

Biquinary Code Key Combinations

0101 1+ 4
0110 2 + 4
0111 3+ 4
1101 9 + 1
1110 9 + 2
1111 4+ 8

4-242, The word typed into the computer is stored temporar-
ily in four shift registers—read-punch shift register,
card-reader shift register, card-reader group counter, and
read~punch group counter (figure 4-16,) Each shift register
stores 10 bits of the typed 40-bit word, The LSD of the

word reads out of the shift registers first, although the
operator types in the MSD of the word first, A CLIA-signal,
which clears all four shift registers, is generated when

the (keyboard alert) button is pushed., Signals necessary

to shift the word are generated every time a key is released,
When the entire word is typed and stored in the shift registers,
the operator pushes one of the two word-release keys to supply
the sign of the word and open the path into the selected
registers, :
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4-243, DEPRESSING A KEY

4-244, Each time the operator depresses a key to place
one digit into the four shift registers, the four-bit code
for the desired digit is generated by the keyboard encoder
matrix shown in figure A-5, The four bits of each digit
are distributed onto four output lines, The SCI1 line
goes into the read-punch shift register, the SCI2 line goes
to the read-punch group counter, the SCI3 line goes to the
card-reader shift register, and the SCI4 line goes to the
card-reader group counter, Each bit is stored in first
flip-flop of each register, Table 4-4 shows the outputs
of the keyboard encoder which is controlled by the key-
board keys,

Table 4-4, Ke&board Eﬁcoder
Card- Card- Read- Re ad-
Keyboard Reader Reader Punch Punch ucT
Key Group Shift Group Shift Code
Counter | Register | Counter | Register
SCI4 SCI3 SCI2 SCI1
0 ' 0000
1 X 0001
2 X 0010
3 X X 0011
4 X 0100
5 X 1000
6 X X 1001
7 X X 1010
8 X X b 1011
9 X X 1100




4-245, A high SCI+ signal is generated from the beginn-
ing to the end of the keyboard input. The SCI+ signal
goes to the card-reader group counter to block the sett-
ing of the sample~pulse 1 flip-flop and to the read-punch
group counter to block the stepping of the row counter,

4-246, RELEASING A KEY

4-247, Each time a key is released a sprocket signal is
generated, This signal is synchronized with the timing
of computer signals by the EW and t4B- signals which set
the sprocket-synchronizing flip-flop. This flip-flop
generates a low SPR signmal, This SPR signal sets the
keyboard input flip-flop (figure A-27) at t4B, gate 218
when the EW signal is present, Three signals are gener-
ated—a low SCISB, a high SCISA, and a high RSP, The
SCISA signal is available for 9 pulse times (t6A to t3A)
and in all four registers it shifts each bit of informa-
tion 9 places to the right, The SCISB signal supplies

a recirculation path to the two group counters, The
other two shift registers are already recirculating,

The RSP signal restores the sprocket synchronizing flip-
flop.

4-248, As a result of the operation of a key the four
bits of the first digit stored in the four registers are
shifted nine places to the right in all shift registers
by the SCISA signal, This signal sends a high signal to
the restore gates and a low to the set gates of the ten
flip~-flops of each register, Section 2-97 explains the
operation of a shift register, As a result of this
shifting, the four bits of the first digit are placed in
the LSD position of the four registers, When the next
key is depressed, the four bits of the next digit are
stored in the first flip-flop of each register, When the
key is released the SCISA signal again shifts the new
bits nine places to the right and shifts the previously
inserted bits the same number of places, The SCISB sig-
nal, sent to the group counters, permits the first bit
in each counter to recirculate and become the second
lowest order bit of the register, All ten digits of a
word are read into the registers and shifted in the same
manner, As a result, all digits of the word are in
position in the register to be read out LSD first, See
table 4-4,
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4-249, SIGNING AND RELEASING THE WORD

4-250, After all ten digits of a word have bheen typed,
the operator provides the word with a sign and releases
the word into the previously selected register by de-
pressing either of the two word-release buttons, labeled
+ and -, If the plus button is depressed, a WR+ signal
is generated, If the minus button is depressed, a WR-
signal is generated, The WR+ or WR- signal is stored
temporarily in the word-release initial storage flip-
flop and then is synchronized with computer timing by
the setting of the word-release synchronizing flip-flop.
The synchronized signal generated from this flip-flop
sets the word-release flip-flop, When set, this flip-
flop generates two signals, a high WRA and a low WHB,
The WRB signal generates function signals that will open
up the path into the selected register on the M lines
and gate the information stored in all four registers
onto the M lines, The WRA signal supplies the shift
pulses needed to shift information out of the four
registers,

4-251. The WRB signal alerts the DM gates 56A, 56B, 56C,
and 56D (figure A-5) so the four output lines of shift
registers read the contents onto the DM and M lines as

follows:

Register Qutput DM line M.line
Read-Punch shift register SR2 DM11 Mll
Read-Punch group:counter TG10 DM21k M2
Card-Reader shift register SR1 DM31 M3
Card-Reader group counter G10 DM41 M4

The WRB signal also goes to the generate-instruction

gates 57, 58, 59 and 60 (figure A-5), only one of which

has been alerted, One of the RSC, RSA, RSL, or RSX

signals alerts one of the gates, depending on which
register has been selected by the operator. If the RSC
signal has been generated, a generate-beta signal is
produced, If the RSX signal has been generated, a gener-
ate-Y signal is produced, If the RSL signal has been
generated, a generate-~L signal is produced and if RSA
signal has been generated, a generate-B signal is produced,
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One of these four signals is sent to the instruction de-
coder to generate function signals that perform the in-
struction required to store the input data in the select-
ed register, (Function signal 67, however, is not gener-
ated because the static register is not involved,) The
WRB signal also is sent to gate 15 on the static register
to generate an ending pulse if FS 2 is present,

4-252, The WRA signal is sent to all four shift registers
to place a high signal on the restore gates and a low on
the set gates to shift the contents out of the registers,
The WRA signal also is sent to the keyboard input flip-
flop to generate an RSP signal which restores the word-
release initial-storage and word-release synchronizing
flip“flOpSn

4-253, The signal generated when an arithmetic register
is selected (RSA, RSX, or RSL) is combined with either
the WR+ or WR- signal to generate one of the following
signals: WRA-, WRA+, WRX-, WRX+, WRL~-, WRL+, These
signals go directly to the rA, rX, or rL sign flip-flops
to store the correct sign in the correct flip-flops.

If rC is selected to receive the word typed in, no sign
is involved, '
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SECTION V

INSTRUCT IONS

5-1, INTRODUCTION

5-2, There are 32 instructions in the UCT repertoire,
Eight are input-output instructions described in other
manuals, The remaining instructions, concerned with
operations internal to the processor, are described in
this section and in section 4 of this manual, Appendix C
lists all the instructions numerically.

5-3. OUTLINE OF SECTION

5-4, The descriptioﬁs of instructions in this section
are arranged as follows:

(1) Input-output instructions
(2) Afithmetic instructions
(3) wTransfer inStructions
(4) Translate instructions
(5) Miscellaneous instructions
(6) Comparison instructions
(7 ’Testrinstructjdns

5-5, OTHER REFERENCES |

5-6, SECTION IV. Section IV of this manual, Theory of
Operations, describes in detail the search and staticize
instruction steps that are common to all instructions,
Section 4 also explains the execution steps of the 60(H)
instruction, transfer (rA) to m, and the arithmetic
instructions: 70(A), add; 75(S), subtract; 85(M),
multiply; and 55(D), divide, A thorough knowledge of the
five instructions and the basic search and staticize
sequence should provide the reader with the necessary
background for understanding the less detailed descriptions
in this section, The execution sequence for the remain-
ing six transfer instructions and the translation, compari-~
son, miscellaneous, and input-output test instructions are
described in this section at a block diagram level, The



reader may assume that the initial search and staticize
instruction steps have been completed and that both the
text and the figures in this section refer to the exe-
cution sequences,

5-7. ANALYSIS OF UCT INSTRUCTIONS., To trace in detail
the execution of the instructions described in this
section, refer to Analysis of UCT Instructions, a manual
which describes briefly the steps in each instruction
and the effect of the control signals generated by the
instructions, . ,

5-8, SECTION III., Section TIT of this manual, Description
of Processor Components, gives a functional description
of the logical circuits that are mentioned both in this
section and in the manual Analysis of UCT Instructions,

5-9, NOTATION

5-10, Instructions are designated in this manual by both
an alphabetic notation, used on the logical drawings,

and a numeric notation, used chiefly in programming; for
example, instructions are designated: 70(A), 85(M).

5-11, DESCRIPTION OF INSTRUCTIONS

5-12, INPUT-OUTPUT INSTRUCTIONS

5-13. Input-output instructions are used to control the
transfer of information to and from the input-output
devices, as well as to control the movement of cards,
the selection of output stackers, and so forth, Because
a thorough understanding of these instructions requires
knowledge of the input-output devices, each input-output
instruction is described in detail in the separate
manual for the device with which it is associated, as
follows:

Read-Punch Unit Manugl
46(W11) instruction
57(Z1) instruction
81(WZ1) instruction

Card Reader Mahuéli
47(Z2) instruction

72(CC) instruction
96(W31) instruction
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Printer Manual

li(PRl) ihStructlon
16(PF1) instruction

Fof conVenience these instructions are listed numerical~
ly in appendxx C of thi< manual, ‘

5-14, ARITHMETIC INSTRUCTIONS

5-15. The four arithmetic instructions, 70(A), 75(S),
85(M), and 55(D), are described in detail in section 4
of this manual,

5-16. TRANSFER INSTRUCTIONS

) 5417. There are seven UCT traﬁsfer instructions that are
internal to the processor, They are the 60(H), 65(X),
50(73), 25(B) OS(Y) 30(L) “and 77(K) instructlons.

5-18, THE 60(H) 65(X) AND 50(J) INSTRUCTIONS These
instructions transfer information from a register in the
processor to a main memory location, The 60(H) instruc-
tion, which transfers the contents of register A to a
main memory location, is described in detall in section 4,
The 65(X) and 50(J) instructions are similar to the 60(H)
instruction except that they transfer the contents of
register X and register L, respectively, to main memory
locations, ‘ ‘
5-19, THE 25(B), 05(Y), AND 30(L) INSTRUCTIONS., These
instructions transfer information from a main memory loca-
tion to a register in the processor, The 25(B) instruc-
tion, which transfers the contents of a main memory loca-
tion to register A, is described in paragraph 5-20, The
05(Y) and 30(L) instructions are similar to the 25(B)
instruction except that they transfer the contents of a
main memory location to register X and register L,
respectively,

5-20, During the execution step of the 25(B) order
(flgure 5-1), the recirculation gates of register A are
blocked so that the new word from memory can enter the
register, The word from memory is read by the read
amplifiers, goes through the M buffers, and enters the
register-A input gates, A blocking signal into the S
buffers forces the S lines low so that the input gates
are permissive to information on the M lines only, The
sign of the word from memory enters the rA sign flip-flop
as shown in figure 5-1, When the entire word from memory
is in the reg1ster the blocking signal on the recircula-
tion gates is removed so that the word can recirculate

in the register.
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5-21, THE 77(K) INSTRUCTION, The 77(K) instruction
transfers the contents of register A to register L and
is the only register-to-register transfer instruction,
Because this instruction does not involve a search for
an operand, the m-address portion of the instruction is
ignored,

5-22. TRANSLATE INSTRUCTIONS

5-23, There are two translate instructions, The 12(G)
instruction translates one word from card code to UCT
code, and the 17(R) instruction translates one word from
UCT code to card code, The input-output devices operate
with card code, while the processor performs arithmetic
operations only with UCT code, See section I, Introduc-
tion, for details about the codes,

5-24, THE 12(G) INSTRUCTION, The 12(G) instruction
translates the contents of registers A and X from card
code to UCT code, If it is desired to perform arith-
metic operations on information read by the card reader
or read-punch device, the 12(G) instruction must first
be given in order to translate the information from the
card code used by the input-output devices to the UCT
code used by the processor,

5-25, Information read in card code from punched cards

by the card read or read-punch device is eventually stored
in main memory. Each word of information in the 6-bit

card code must be divided into two parts, called the primed
and unprimed parts, in order to store it on the memory
drum, which normally stores the 4-bit UCT code, The un-
primed part is stored in one location which normally stores
a complete UCT-coded word, and the primed part is stored

in another location, The division of each word in card
code into primed and unprimed parts is accomplished auto-
matically when the programmer transfers the information
from the card-buffer band to main memory., This operation
is described in detail in the Read-Punch Manual and in

the Card Reader Manual,

5-26, In order to translate a word from card code to UCT
code, the programmer gives the appropriate transfer
instructions to transfer the unprimed part of the word

to be translated from its main memory location to register

A and the primed part from its main memory location to
register X, When a 12(G) instruction is given, the unprimed
part of the word in register A is sent to the S buffer and
then to the translation gates of rA; this information does
not recirculate in rA because the recirculation gates are
blocked, At the same time, the primed part of the word
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in rX is sent to the M buffers and then to the transla-
tion gates of rA, The recirculation gates of rX are
also blocked See flgure 5 2

5-27. After the complete card—coded word is translated
into UCT code, the blocking signal on the recirculation
gates of rA is removed to allow the newly formed UCT

word to recirculate in rA, Register X remains cleared

to all zeros, The sign of the UCT word in rA after
translation is the sign of the unprimed part of the card-
coded word that was in rA before translatlon.

o9~ 28 THE 17(R) INSTRUCTION The 17(R) instruction
translates the contents of register A from UCT code to
card code, The programmer places the UCT-coded word

which is to be translated in register A, When a 17(R)
instruction is given, the word is sent to the S buffers
and then to the translation gates of registers A and X
(figure 5-3), but it does not recirculate in register A
because the recirculation gates are blocked., The unprimed
part of the translated word goes to register A; the primed
part of the translated word goes to register X, After

the complete word is translated, the blocking signals on
the recirculation gates of both registers are removed

so that the unprimed and primed parts of the word can
circulate in rA and rX respectively, The programmer then
transfers the primed and unprimed parts of the word to
main memory by giving the appropriate transfer instruc-
tions, During the translation process, both the rA and

rX sign flip-flops are forced to a plus condition,

5-29, MISCELLANEOUS INSTRUCTIONS

5-30, Six instructions have been grouped in the miscella-
neous category, These are: the 20(P) superimpose instruc-
tion; the 35(E) extract instruction; the 32(N) shift-right
instruction; the 37(V) shift-left instruction; the 62(ZS)
zero-suppress instruction; and the 67(STOP) instruction,

5-31. THE 20(P) SUPERIMPOSE INSTRUCTION, The 20(P)
instruction superimposes the l-bits of the word in the
m-address location on the word in register A, The result
is a new word in register A containing a 1-bit where
either the original word in rA or the word from memory
had a 1-bit, The sign of the original word in rA is not
changed,



5-32, Thls instruction is used when it is degired to
combine the information in one word with the information
in another word so that the new word contains the infor-
mation of both, Often the information in one word must

be combined with many other words, so that the informa-
tion to be superimposed is placed in memory as a constant.

5-33., As shown in the block diagram of the 20(P) in-
struction (figure 5-4), the word of information in rA is
allowed to circulate in register A through the recircula-
tion gates, At the same time, the word from memory enters
rA on the M lines from the M buffers through the input
gates of rA, The S buffers are blocked so that the rA
input gates are permissive to information on the M lines
only, Thus, the l-bits in register A are allowed to re-
circulate into the register through the recirculation
gates and the l-bits in the word from memory are allowed
to enter the register through the input gates,

5-34, THE 35(E) EXTRACT INSTRUCTION The 35(E) instruc-
tion changes 1-bits to binary zeros in each decimal digit
of the word in register A whenever there is a binary zero
in the corresponding bit position of the word in the main
memory location designated by the m address. The sign
of rA is not changed,

e e
5-35. This 1nstruction is referred to as the extract
instruction because it is used to extract certain digits
from a word in rA, In the extract word placed in memory
by the programmer, each bit of each digit contains a 1-
bit where the corresponding digit in rA is to be unchanged,
and a O-bit where it is to be changed to zero,

5-36., For example, to extract the five most significant
digits of the word in rA by changing the five least
significant digits to zeros, the programmer places the
extract word ,....00000 in the memory, When an extract
instruction that contains this extract word as the m
address is given, the O-bits in each bit position of the
five least signiflcant digit positions change these digits
to zeros in the word in rA, Since the UCT code for a
period is 1111, or four l-bits, there are no zero bits

in the five most significant digit positions of the extract
word, and the correspording digits in the original word

in rA remain unchanged.
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5-37. As figure 5-5 shows, this instruction is similar
to the 20(P) instruction. 1In the 35(E) instruction,
however, the word in rA does not recirculate because the
recirculation gates are blocked. Instead, it is sent to
the S buffer, so that it is on the S lines at the same
time that the extract word from memory is on the M lines.
Corresponding digits of both words, therefore, are at the
input gates of register A at the same time. (See section
3-34.) The new word formed in rA as a result of this in-
struction contains l-bits only in the bit positions where
the S and M lines had 1-bits in corresponding bit positions.

5-38. THE 32(N) SHIFT-RIGHT INSTRUCTION., The 32(N) in-
struction shifts the contents of register A to the right

a designated number of places into rX and at the same time
shifts the contents of rX to the right into register A.

The number of places shifted can vary from zero through

ten., A single digit in the p7 digit position of the m
address of the instruction word indicates the number of
places to be shifted. (The p7 position is the next to

most significant digit of the m address.) The bit-code
combination 1101 is used to indicate 10 in this instruction.

5-39. During the staticize step of every instruction,

the p7 digit of the m address is placed in the multiplier-
quotient counter (MQC), so that it is available if the
.instructlon 1s a shlft 1nstruction.

5-40. There are two executlon steps to the 32(N) instruc-
tion: N1 and N2. During the Nl step (figure 5-6), the
digit in MQC (the p7 digit of the m address) is examined.
If the digit in MQC is a zero, an ending pulse clears the
static register to all zeros so that there is a search for
the next instruction., If the diglt in MQOC is not a zero,
the static register is stepped to the N2 step of the 32(N)
1nstruct10n.

5-41. Dur:ng the N2 step of this instructlon. the contents
of rA and rX are shifted to the right by blocking the normal
recirculation gates of rA and rX, and circulating the con-
tents of rA and rX through a shortened loop., During the N2
stage the contents of rA and rX are circulated through the
shortened loop the number of times indicated by the digit
in MQC. During each circulation, the contents of both rA
and rX are shifted one place to the right (figure 5-6). A
circular shift operation also takes place: the least sig-
nificant digit (LSD) of rA becomes the most significant
digit (MSD) of rX and the LSD of rX becomes the MSD of rA.



During each shift operatlon the count down gates of
MOC count down one until the digit in MQC is zero.
A zero in MQC generates an endlng pulse.

5 42, THE 37(V) SHIFTfLEFT INSTRUCTION. The 37(V)
instruction shifts the contents of rA to the left a
designated number of places. The most significant
digits are lost and zeros are placed in the least sig-
nificant digit places. The number of places shifted
‘can vary from zero through ten. The code combination
1101 is used to 1ndlcate 10 in this instructlon.

5-43. ‘There are two steps to the 37(V) instruction:
V1l and V2. During the V1 step (figure 5-7), the digit
in MQC is examined. The digit in MQC is the p7 digit
of the m address, placed in MQC during every staticize
instruction step. If the digit in MQC is a zero, an
ending pulse clears the static register so that there
is a search for the next instruction, If the digit in
MOC is not a zero, the static register is stepped to
the V2 step of the 37(V) instruction.

5-44. During the V2 step, the normal recirculation

gates of rA are blocked and the contents of rA is

shifted to the left by circulating it through a lengthened
loop. The contents of rA is delayed one pulse time in
the loop before it reaches the left shift gates, so that
the entire contents of rA shifts one place to the left
each time it circulates, The binary bit of each digit

is delayed by adding one pulse time in subregister 4 of
rA. The quinary bits are delayed one pulse time by send-
ing them through the S buffers and the complementing
circuit, and then back into rA., (The bits are only de-
layed in the complementing circuit, not complemented.)

As a result of each left shift of one digit position,

the most significant digit is lost and a zero appears

in the least significant digit position. During each
shift operation the count-down gates of MQC count down
one until the digit in MQC is zero. A zero in MQC gen-
erates an ending pulse,

5-45. THE 62(ZS) ZERO-SUPPRESS INSTRUCTION. The 62(ZS)
instruction suppresses all the card-coded punching or
printing zeros and commas (and only zeros and commas) to
the left of the most 51gnif1cant digit and replaces them
with non-punching or non-printing zeros. The m portlon
of the instruction word is ignored because there is no
search for an operand in this instruction. Suppressing
means that a code combination which would cause a zero
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or comma to be punched on a card or printed by the printer
is changed so that the code combination causes a space on
the card or the printed paper.

5-46. All output information which is to be printed by the
printer or punched by the read-punch device must be in card
code. When information is translated from UCT code to card
code before going to the input-output devices, all UCT-
coded zeros are translated into card-coded punching or
printing zeros., The card code for a punching or printing
zero is 000001, (See paragraph 1-37 for explanation of
the card code.) The combination 000001 causes a hole to

be punched in the zero row of the card, or causes the printer
to print a zero. The zero suppress instruction changes

the binary one of the combination 000001 to zero, creating
the non-printing and non-punching combination 000000.

5-47., 1In addition to suppressing all zeros to the left of
the most significant digit, the 62 (ZS) instruction suppresses
all commas to the left of the most significant digit. The
instruction changes 000011, the code combination for a comma,
to 000000. Since a result may have a large number of digits,
commas are often programmed into words. For example,
75875875 is printed or punched as 75,875,875. However,

if the number 00,000,875 is to be printed or punched, a zero
suppress instruction removes the five zeros and two commas

to the left of the most significant digit, and 875 is printed
or punched.

5-48. During a zero suppress instruction, the unprimed

part of the word to be suppressed must be in register A,

Since each digit of the unprimed part consists of the four
lower order bits, the unprimed part of the word fills

register A, However, each digit of the primed part consists
only of the two higher order bits and these occupy subregisters
1 and 2 of rX. Because subregister 3 is not used to circulate
information, it is used temporarily as a special storage de-
vice during the execution of the zero suppress instruction,
Register X, therefore, should contain only the primed part

of the word,

5-49, Figure 5-8 shows the two steps of the zero-suppress
instruction: 2S1 and ZS2. During ZS1, the unprimed part

of the word in rA is sent through the zero-suppress and
comma-suppress gates of rX. The gates, which are connected
only to subregister 3 of rX, place a binary zero in sub-
register 3 wherever there is a punching or printing zero
(000001) or comma (000011) in the corresponding digit po-
sition of rA, They place a binary one in subregister 3
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for every character other than a zero or a comma, When
the entire contents of rA has been examined, the static
register is stepped to ZS2.

5-50. During the ZS2 step, the word in rA recirculates
through the normal recirculation gates. Subregister 3

of rX is designed so that the outputs of each of the ten
bits in the subregister are available in parallel. These
ten outputs are inputs to the zero-suppress gate of rA.
The output of the rA zero-suppress gate is an input to
the normal recirculation gates of rA., As long as a
binary one in subregister 3 of rX indicates that there
are still significant digits to enter rA, the zero-suppress
gate of rA is blocked so that the output of this gate
keeps the normal recirculation of rA permissive to the
recirculating digits. A blocking signal on the normal
recirculation gate of subregister 3 of rX prevents the
bits from reentering the subregister. When there are

no longer any binary ones in the subregister, the zero-
suppress gate of rA is made permissive and its output
blocks the normal recirculation gates of rA so that all
the 1-bits of the remaining digits of the word in rA
(which are zeros or commas) are changed to O-bits. That
is, all remaining zeros and commas are suppressed.

5-51. THE 6T(STOP) INSTRUCTION. The 67(STOP) instruction
stops the processor. When this instruction is in the
static register, it generates a signal which sets the

stop flip-flop and clears the static register to zeros.
The stop flip-flop generates a signal which is sent to

the instruction decoder and prevents the generation of

any function signals.

5-52., With the static register cleared to zeros and no
function signals being generated, the 67 instruction word
(which includes the m and ¢ address) continues to circulate
in register C. The processor is started again by pressing
the RUN button, one of the two COMPUTATION buttons on the
control panel. The next instruction is at the m address
if the NEXT ADDRESS button for the m address is lit; at
the ¢ address if that NEXT ADDRESS button is lit, The
operator may select the next address by pressing either
NEXT ADDRESS button, however. The buttons control the
conditional~transfer (CT) flip-flop.
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5-53. COMPARISON INSTRUCTIONS

5~54. There are two comparison instructions which com-
pare the contents of register A and register L and, as

a result of the comparison, direct the processor either
to the m address or to the ¢ address. The 82(Q) in-
struction compares for the equality or inequality of the
contents of registers A and L., The B7(T) instruction
compares for greater-than and less-than conditions,

5-55. The processor can be stopped after the execution
of an 82(Q) or an 87(T) instruction by pressing the
COMPARISON STOP button on the control panel. When this
button is pressed, one of the NEXT ADDRESS pushbuttons
lights to indicate whether the next instruction is to
be taken from the main memory location indicated by the
m address or the ¢ address. The operator cam change
the address determined by the comparison, by pushing
the other NEXT ADDRESS button. The comparison stop
operation is explained in detail in paragraph 4.5.5.

5-56. THE 82(Q) INSTRUCTION. The 82(Q) instruction
compares the contents of register A with the contents

of register L. If (rA) and (rL) are algebraically equal,
the next instruction is in the memory location designated
by the m address. If (rA) and (rL) are not algebraically
equal, the next instruction is in the memory location
designated by the ¢ address.

5-57., Figure 5-9 is a block diagram of the 82(Q) in-
struction. The state of the conditional-transfer (CT)
flip-flop determines which address is read from the
memory, If the CT flip~flop is set, the m address is read
from memory; if the CT flip~-flop is restored, the ¢ address
is read from memory. At the beginning of the instruction,
the CT flip-flop is set. If (rA) and (rL) are equal, the
CT flip-flop remains set at the end of the comparison and
the m address is read from memory. If, however, (rA)

and (rL) are not equal, the CT flip-flop is restored and
the ¢ address is read from memory,.

5-58. As shown in figure 5-9, (rA) and (rL) are sent to
the binary and quinary equality gates on the M and S lines,
(rA) on the S lines and (rL) on the M lines., The binary
equality gates sample for the equality of the binary bits
of each digit on the M and S lines, while the quinary
equality gates sample for equality of the quinary bits of
each digit on the M and S lines. See paragraphs 3-82 and
3-95 for a detailed explanation of these circuits.
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5-59. 1In addition to the M and S lines, the binary
and quinary equality circuits of the comparator
have, as an input, the CP 51gnal from the complement
flip-flop. The complement flip- flop is set at the
beginning of the comparison operatlon so that the

CP signal alerts the binary and quinary equality
gates during the word time that (rA) and (rL) are
compared.

5-60. The quinary equallty gates also have the A
and C signals as inputs. When the complement flip-
flop is set at the begiuning of the comparison
operations, it generates a CP5 signal for one pulse
time. The CP5 signal is sent to the initial force-
decimal-carry circuit (paragraph 3-99), where it
1n1t1311y generates the A and C 51gnals so that the
quinary equality gates are permissive to the bits
of the first digit to be compared for equality on
the M and S lines. For example, suppose the words
being compared are as follows:

(rL) on M Lines 0000006917
(rA) on S Lines 0000006917

The initial generation of the A and C signals by
the initial force-decimal- carryclrcultmakes the
quinary equality gates permissive to the two sevens,
the first two digits to be compared. Because they
are equal, the comparison of the two seven digits
results in the generation of the A and C signals
again. Because all succeeding digits are equal,

the A and C signals continue to be generated and

are present at the end of the comparison.

5-61. There are four gates which can restore the

CT flip-flop during the 82(Q) instruction. (See
Analysis of UCT Instructions for gate numbers. ) The
outputs of the binary and quinary equality circuits
(the EQ and A" signals) are sent to two of the four
restore gates, to restore the CT flip-flop if either
the binary or the quinary part is not equal. Dur-
ing this instruction, the other twc restore gates

of the CT flip-flop have as inputs the outputs of
the rA and rL sign flip-flops, to restore the CT
flip-flop lf the signs of (rL) and (rA) are not the
same.
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5-62. THE 87(T) INSTRUCTION. The 87(T) instruction
compares the contents of registers A and L. If the
contents of register A is algebraically greater

than the contents of register L, the next instruction
is in the memory location designated by the m ad-
dress. If (rA) is algebraically less than or equal
to (rL), the next instruction is in the memory
location designated by the ¢ address.

5-63. Figure 5-10 is a block diagram of the 87(T)
instruction. The condition of the CT flip-flop de-
termines which address is read from memory. If the
CT filip-flop is set, the m address is read from
memory; if the CT flip-flop is restored, the ¢ ad-
dress is read from memory. The CT flip~-flop is set at
the beginning of the comparison operation. If (rA)
is greater than (rL), the CT flip-flop remains set
at the end of the comparison and the memory location
designated by the m address is read. If, however,
(rA) is less than or equal to (rL), the CT flip-
flop is restored and the memory location designated
by the ¢ address is read from memory.

5-64. The contents of rA and rL are compared dur-
ing the 87(T) instruction in the quinary equality
gates (paragraph 3-82), the binary equality gates
(paragraph 3-95), the force decimal carry gates
(paragraph 3-91) and part of the quinary carry cir-
cuit (paragraph 3-86). The M and S lines are inputs
to all of these circuits. During the T instruction,
the contents of rA is sent to the circuits on the S
lines and the contents of rL is sent on the M lines.
Several of the circuits have the CP signal as an
input. Since the CP flip-flop is set at the begin-
ning of the comparison operation, the circuits

which have CP as an input are permissive to informa-
tion on the M and S lines.

5-65. The binary and quinary equality gates sample
for the equality of digits on the M and S lines in
this instruction as they do in the 82(Q) instruction.
Gate 31 of the force-decimal~carry circuit (figure
A12) samples for whether the binary bit on the M

line is greater than the binary bit on the S line.
The part of the quinary circuit consisting of

gates 33, 34, and 46 through 56 samples for whether
the digit on the M lines is greater than the dlglt

on the S 11nes.



5-66. Table 5-1 shows all conditions for comparing
(rA) and (rL). Whether the CT flip-flop remains
set or is restored depends upon whether the A and

C signals are present at the completion of the com-
parison. The restore gates of the CT flip-flop
during the 87(T) instruction have as inputs the A
and C signals (gate 13) or the C signal (gate 14)
or the A signal (gate 15). (See Analysis of UCT
Instructions.) Paragraph 3-107 explains which

gate operates to restore the CT flip-flop under
each of the conditions in table 5-1.

5-67. As indicated in table 5-1, gate 32 of
figure A12 initially generates the decimal-carry
signals (A and C) if the sign of (rA) is plus. If
(rA) is minus the A and C signals are not initially
generated. The initial generation of the A and C
signals when (rA) is plus but not when (rA) is
minus affects the conditions under which the CT
flip~-flop remains set or is restored.

5-68. As shown in table 5-1, there are two con-
ditions under which the CT flip~flop is restored
when rA is plus: when (rA) equals (rL), and when
(rA) is less than (rL). If (rA) equals (rL), the
binary and quinary equality gates continue to
generate the A and C signals, which restore the CT
flip~flop at the end of the comparison.

5-69. If (rA) is less than (rL), the A and C
signals are again present at the end of the com-
parison, but they are generated by the gates which
indicate (rA) is less than (rL) (paragraph 3-86).
For example, suppose the two words being compared
are as follows:

(rL) on M lines 0000007809
(rA) on S lines 0000007431

When the nine and the one are compared, A and C
signals are generated because rA is less than rL.
When the next digits, the zero and the three, are
compared, the A and C signals are lost because

rA is greater than rL and there are no gates to
generate A and C signals under this condition.
When the two most significant non-equal digits, the
8 and 4, are compared, A and C signals are again
generated by the gates of the quinary-carry circuit
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which indicate rA is less than rL. The A and C sig-
nals thus generated make the quinary equality gates
permissive so that the succeeding digits, which are
all equal, continue to generate the A and C signals,
which restore the CT flip-flop at the end of the
comparison.

'5-70. Table 5-1 shows that when (rA) is minus,
there is only one condition for which the CT flip-
flop remains set: when both (rA) and (rL) are minus,
and (rA) is less than (rL). When (rA) is less than
(rL), the gates which indicate the contents of rA

is less than the contents of rL generate the A and

C signals and the CT flip-flop is not restored.

For example, suppose the two words being compared
are as follows: : :

(rL)‘dﬁ'M lines 0000005924

(rA) on S llnes 0000005384
The A ‘and C 51gnals are not generated untll the two
most significant non-equal digits, the nine and the
three, are compared, when the gates which indicate
that rA is less than rL generate the signals. Be-
cause the A and C signals are not initially gener-
ated, the equality gates are blocked and the A and
C signals are not generated when the two fours are
compared. They are not generated when the eight
and the two are compared, because there are no
gates which indicate (rA) is greater than (rL).
However, when the nine and the three generate the
A and C signals, the biquinary equality gates are
made permissive and the A and C signals continue to
be generated because all remaining digits of this
example are equal.

5-71. TEST INSTRUCTIONS

5-72. Three 1nput output test 1nstruct10ns are
provided in the UCT, one for each of the three in-
put-output devices. The programmer uses these in-
structions to determine whether a particular input-
output device is available or whether it is still
processing a previous instruction. For example,
the input-output test for the printer tests to de-
termine if the printer is free to accept a print
order or is still processing a previous print order.
If the printer is not available to process a print
order, the processor is free to continue the main
program, instead of waiting until the printer is
available. This is a saving in computing time.
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The instructions are distributed throughout the pro-
gram to test the availability of the input-output
deVIces at convenlent intervals.‘

5- 73. Each of the three input-output instructions

has two stages. The first stage tests whether the
device is available. If it is not available, an end-
ing pulse is generated and the processor goes to the

¢ address, the address of the next instruction. Be-
cause each of the three instructions tests a different
device, the first stage of each instruction is
different.

5-74. 1If the test performed during the first stage
shows that the device is available, the static regis-
ter is stepped to the second stage. The second stage
of each test instruction is identical. (See figure
5-~11.) During this stage, the contents of register C
is transferred to register A, and the next instruction
is read from the m address. Register C contains the
¢ address, the address of the next instruction of the
main program. It is put in register A because the
processor must return to it in order to continue to
process the program. The m address to which the pro-
cessor is directed can contain a subroutine which
transfers the ¢ address of the test instruction from
register A to memory, gives one of the input-output
instructions, and returns the processor to the main
program. e ~

5-75. THE 22 (I 11) INSTRUCTION. The 22 (I 11)
instruction tests to determine whether the card buf-
fer band is loaded with information from the read-
punch device. If the card buffer band is not load-

ed from the read-punch device, the next instruction

is in the memory location designated by the c¢ ad-
dress. If the card buffer band is loaded from the
read-punch unit, the next instruction is in the memory
location designated by the m address, and the con-
tents of reglster C is transferred to reglster A.

5-76. Item l of the 1nstruct10n analy51s for the 22
(I 11) instruction lists the signals in the first
stage, during which the test is made to determine
whether or not the buffer is loaded from the read-
punch device. If the buffer band is not loaded from
the read-punch device, an ending pulse is gencrated.
If the buffer band is loaded from the read-punch
device, the static register is stepped to the second
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stage of the instruction (items 2 through 9 of the
instruction analysis). The second stage of this in-
struction, which is common to all the input-output
test instructions, is shown in block diagram form in
figure 5~11.

5-77. THE 27 (I 21) INSTRUCTION., The 27 (I 21) in-
struction tests to determine whether the prxnter is
prlntlng or feeding paper. If the printer is prlnt—
ing or feeding paper, the next instruction is in the
memory location designated by the ¢ address. If the
printer is not printing or feeding paper, the next
instruction is in the memory location designated by
the m address and the contents of register C is
transferred to register A.

5-78. Item 1 of the instruction analysis of the

27 (I 21) instruction lists the signals in the first
stage, during which the test is made to determine
whether or not a printing or paper feeding operation
is taking place. If the printer is occupied, an
ending pulse is generated. If the printer is avail-
able, the static register is stepped to the second
stage of the instruction (items 2 through 9 of the
instruction analysis). The second stage, which is
common .to all the input-output test instructions,

is shown in block diagram form in figure 5-11.

5-79. THE 42 (I 31) INSTRUCTION. The 42 (I 31)
instruction tests to determine whether the card buf-
fer is loaded with information read by the card
reader. If the buffer band is not loaded from the
card reader, the next instruction is in the memory
location designated by the ¢ address. If the card
buffer band is loaded from the card reader, the next
instruction is in the memory location designated by
the m address and the contents of register C is trans-
ferred to register A.

5-80. Item 1 of the instruction analysis lists the
signals in the first stage, during which the test
is made to determine whether or not the buffer band
is loaded from the card reader. If the buffer band
is not loaded from the card reader, an ending pulse
is generated. If the card buffer band is loaded,
the static register is stepped to the second stage
of the instruction (items 2 through 9 of the in-
struction analysis). The second stage, which is
common to all the input-output instructions, is
shown in block diagram form in figure 5-11.
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Table 5-1. State of Cbnditional-Iransfer
Flip-Flop After Cqmparison 0peratjon»

When the flip~-flop is set. the m address is read.
When the flip-flop is restored, the ¢ address
is read.

Sign* ‘ Absolute Value
(rA) | (xL) || (rA) > (rL) | (xA) = (rL) | (rA) < (rL)
+ + set restored restored
+ - set set set
- + restored restored restored
- - restored restored set

*iihen the sign of (rA) is plus, gate 32 generates
initial decimal-carry signals. When the sign of
(rA) is minus, no initial decimal-carry signals
are generated.
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a2

Figure 5-6. The 32(N) Right-Shift Instruction




o END
Vi MULTIPLIER * INSTRUCTION
p7 DIGIT —=|  QUOTIENT
COUNTER
STATIC

REGISTER [ V2

. I

ALERT

8LOCK
ve

RECIRCULATION
GATES

MSD LSD

s COMPLEMENTING
LEFT T I *| BUFFERS CIRCUIT
SFT REGISTER A

GATES

ALERT
Binary Bit
Quinary Bits
ALERT
1 ‘ END

COUNT MULTIPLIER INSTRUCTION
DOWN »| QUOTIENT

GATES COUNTER

313

Figure 5-7. The 37(V) Left-Shift Instruction
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ALERT

281 |
rX COMMA
o SUPPRESS
GATES
REGISTER A }—» rX '
> * (SUBREGISTER X3)
rX ZERO :
»| SUPPRESS
GATES
T ALERT
ALERT l
STATIC
REGISTER »152
252
' BLOCK ALERT
RECIRCULATION RECIRCULATION
GATES > GATES
rX
(SUBREGISTER X3) REGISTER A I

YYYYYYYY rA ZERO

: » SUPPRESS

GATES

ALERT

3144

Figure 5-8. The 62(2S1) Zero-Suppress}Instruétion



ALERT

SET cp
GATE FLIP—FLOP
ALERT
DECIMAL SET
CARRY GATE
REGISTER A S —
BUFFERS
Alert | Atert cT m ADDRESS
_ ALERT FLIP-FLOP | s
Stines L quinaRy l
REGISTER L AND
BINARY RESTORE
. EQUALITY
M Lines GATES GATE
UNLIKE
ouTPUT M SIGNS
GATES BUFFERS
ALERT

a, 3148

Figure 5-9. The'82(Q) Equality-Comparison Instruction

ALERT
FORCE
DECIMAL CARRY ALERT
CIRCUIT 1
SET
GATE
X m
ALERT BINARY | o —
- s S Lines l CARRY rupﬁwp Am}cRESS
REGISTER A I girrers —L’ '—’ CrReurt | ' I_' ™ ADORESS
COMPARATOR RE::?: ;
M L QUINARY |
T [ ] ¢
REGISTER L BUFFERS [ M Lines T T CARRY ALERT
A ¢ CIRCUIT

3146

Figure 5-10. The 87(T) Compérison Instructions
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BLOCK BLOCK
_ BUF‘F‘ERS - RECIRCULATION
RECIRCULATION ? GATES
GATES
M Lines
INPUT
REGISTER € REGISTER" A
.| GATES
S Lines t
ALERT
OUTPUT S - ALERT OUTPUT
GATES [™] BUFFERS GATES
T o T
ALERT FLIP-FLOP BLOCK
3147
Second Stage of 22(I 11), 27(I 21),

Figure 5-11.
' and 42(1I 31) Test Instructions
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APPENDIX C

INSTRUCTION LIST

b i;aﬁThis appendix contains a list of 4ll the instruc-
tions provided for UCT, These instructions are divided
into seven groups:

(1) Arithmetic Instructlons“

(2) Transfer Instructions

(3) Translating Instructions

(4) Miscellaneous Instructions

(5) Comparison Instructions

(6) Input-Output Test Instructions
(7) Input-Output Instructions

The four arithmetic instructions in group 1 and the 60
instruction of group 2 are explained in detail in

Section IV of this manual, The input-output instructions
(group 7) are explained in detail in the separate manuals
for the three input-output devices, All the remaining
instructions are explained on the block diagram level in
Section v of this manual,

C-2. The letter m Iefers to the m address of the instruc-
tion word, the letter ¢ to the ¢ address, A dotted line
“in place of the m address means that any digits in this
part of the instruction word are ignored by the computer.
The parenthesis enclosing letters means "contents of,"

For example, (rA) means contents of register A,

C-3., The UCT instructions are:



Table C-l. UCT Instruction List

INSTRUCTION DESCRIPTION TIMING
(No, of word times for
minimum latency)
Arithmetic Instructions - '

70 m ¢ Add algebraically (m) to (rA) 5
and put result into rA

75 m ¢ Subtract algebraically (m) 5
from (rA) and put result
into raA

85 m ¢ Multiply (rL) by (m) and 5 plus the number of
put 20 digit product into digits in the multiplier
rA (most significant half) plus the sum of the
and rX (least significant multiplier digits.
half), each half having
sign of product

55 m ¢ Divide (m) by (rL) and 20 plus the sum of the
put unrounded result and odd digits of the
sign of the quotient in quotient plus the sum
rA and remainder in rX, of the tens complements
Remainder has sign of of the even digits.
dividend, If divisor = MSD is #1 (odd).
dividend or divisor = O,
an overflow to c+1 will
result

Transfer Instructions

25 m ¢ Transfer (m) to rA 4

60 m ¢ Transfer (rA) to m 4

05 m ¢ Transfer (m) to rX 4

65 m ¢ Transfer (rX) to m 4

30 m ¢ Transfer (m) to rL 4

50 m ¢ Transfer (rL) to m 4

77...¢ Transfer (rA) to rL 3




Translation Instructions

12,..¢ Send (rA) and (rX) through 3
the card code to UCT transla-
tor and deposit result into
rA and clear rX. [(rA) con-
tained the unprimed word of
the card image,] Sign of

the result is the sign of

the unprimed word in rA

17...¢c Send (rA) through the UCT- 3
to-card code translator and
deposit the two words in rA
and rX. [(rA) contains the
unprimed word and rX the
primed.] Signs of results
are positive, All UCT code
zeros are translated to
Remington Rand code punch-
ing zeros

. Miscellaneous Inst:uctions

20 m ¢ Superimpose the 1 bits of 4
(m) on to (rA) and leave
the result in rA, Sign of
rA is undisturbed

35 m ¢ Change the bits in each 4
decimal digit of (rA) to
binary zero wherever (m)
has a binary zero in the
corresponding bit posi-
tion, Sign of rA is un-
disturbed

32 n ¢ Shift (rA) to the right 3
n places into rX which
also is shifting to the
right into rA, The sign
positions are not in-
volved in this shift,

n can vary between 0 and
10 and is a single digit
inserted in the next to
most significant digit
position of m




Table C~1. UCT Instruction List (cont)

Miscellaneous Instructions (cont)

37 n ¢

62...0

67...c

Shift (rA) to the left n places
losing the most significant
digits and bringing in zeros

in the least significant places
on the right., n can vary from
O to 10 and is a single digit
inserted in the next to most
significant digit position of
m, The sign digit is un-
disturbed

"Zero Suppress” the word in
rA, All Remington Rand punch-
ing zeros and commas (and any
other character containing a
one in the least significant
bit position) to the left of
the most significant digit

are replaced by non-punching
zZeros

Stop the computer

3 +n

Indefinite

Comparison Instructions

82 m ¢

87 m ¢

If (rA) equals (rL), the
next instruction is in m; if
not, the next instruction is
in ¢

If (rA) is algebraically great-
er than (rL), the next instruc-
tion is in m; if not, the next
instruction is in ¢

Input-Output Test Instructions

22 m ¢

c-4

If the read-punch unit buffer
is loaded, transfer (rC) to
rA and go to m for the next
instruction, If not, go to ¢
for the next instruction

3



Input-Output Test Instructions (cont)

42 m ¢

27T m ¢

If the high speed reader unit
buffer is loaded, transfer (rC)
to rA and go to m for the next
instruction, If not, go to ¢
for the next instruction

If a print or advance opera-
tion is in progress (print
flip-flop or paper feed flip-
flop is reset), go to ¢ for
the next instruction. If
not, (i,e., print flip-flop
and paper feed flip-flop are
set), transfer (rC) to rA

and go to m for the next
instruction

3

Input-Output Instruction

8l m ¢

46 m ¢

57T m ¢

Read-Punch Unit

Transfer the output card images
from the band designated by m
to the buffer band. When the
memory to buffer transfer is
completed, the computer is

free to operate on other
instructions

Wait until the buffer is load-
ed, then transfer the input
card images from the read-
punch buffer to the input

band designated by m (i,e,
000u, 0200, 0400, etc.)

Select output stacker, If
m = 0000, stacker #0 is
selected, if m = 0100,
stacker #1 is selected

203

203

C-5



Table C-~1, UCT Instruction List (cont)

Input-Output Instructions (cont)

72,..¢C

96 m ¢

47T m ¢

16 m ¢

11 mc

C-6

Card Reader

Feed one card into the contin-
uously moving rollers of the
feed., The card will be read
at each station in turn, and
the data stored in the buffer
band

Wait until the card-reader
buffer is loaded, then trans-
fer this data from the buffer
to the memory band designated
by m (i.e, 0000, 0200, 0400,
etc,)

Select output stacker, If

m = 0000, stacker #0 is
selected; if m = 0100, stack-
er #1 is selected; if m =
0200, stacker #2 is selected

Printer

Advance, Wait until the pre-
vious advance or print oper-
ation is completed, then move
the paper "m" lines as indi-
cated by the two least signi-
ficant digits of m., Once the
paper movement is started, the
computer is free to operate

on other instructions

Advance and print, Wait un-
til the previous advance
(16) or print (11) operation
is completed, then start to
move paper "m" lines, as in-
dicated by the two least
significant digits of m,

The two most significant
digits of m indicate the
print—-interlace band

203

591



