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Note to TX-2 Users -

The TX-2 Users Handbook will be printed in several installments - you
now have the first. There will be seven chapters - they are listed below in

order of (expected) appearance:

Chapter 4 - In-Out System - Sections 46 and 74k (Mag. Tape and
Plotter) to come later.
" 7 - Charts
i 6 - My Utility System Summer '61
" 5 - Lights and Buttons
" 3 - Operation Code - Fall '61
" 2 - Functional Description Who knows?
" 1 - Introduction

Your comments, criticisms, and (unfortunately,) corrections, are

reguested.

A. Vanderburgh'

July 1961






Note to TX-2 Users:

BEHCLD ::!}

You now have Chapters 3, 4%, 6, and 7.

Chapter 5 - Lights and Buttons - is typed and awaits final proofreading.
A draft of Chapter 1 - Introduction - is available.

Chapter 2 - Functional Description - is being written at last.

And, Chapter 4 - In-Out - is being rewritten. (Time marches on, you know.)

Please report any mistakes or criticisms quietly and discreetly, and I will

try to disseminate the required word with dispatch.

Qe Yeorrbewia ko

A. Vanderburgh

August 1963






—— So here is Chapter 5 — Lights & Buttons ——

Many TX-2 users have asked for this chapter. Now that it is out, I hope
it teaches them a lesson.
The next installment will be a re-issue of the second part of Chapter 4

(IN-OUT). In the past two years, nearly all the IN-OUT units have been

modified or replaced, and a few new ones have heen added to the system.

Please do not stand on one foot waiting for Chapters 1 and 2. There

may be some delay there.

A, Vanderburg'

This techniecal documentary report is approved for distribution.

.

£/ y o
F ot C e e go

Franklin C. Hudson, Deputy Chief
Air Force Lincoln Laboratory Office

November 1963
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3-1 BEBRIEF GUIDE TO THE ABEREVIATIONS

Examples:

)

8q3(A)

X Memory Register "j"

Contents of X Memory Register j

STUV memory address "T" (STUV memory is "S", "T", "U", and "V" memories)
T4 []{J]

Contents of STUV Memory Register TJ
F memory register o

Contents of F memory register «

[TJ] Configured as specified by o
Quarter

Left Half

Right Half

Sign of

Sign Extended (i.e. "With Sign Extension")

Is copied into (Goes into)

==> A The configured contents of STUV memory register T goes into the
accumulator.

== qls The sign of quarter 3 of A is copied into all of quarter 4 of the
accumulator.

==> L(T) The contents of X memory register J goes into the left half of STUV

register T.
== XJ The left half of STUV register T goes into X register j.
==> FO: Quarter one of the contents of STUV memory ’I'3 is copied into F

memory reglster o.

The notation below is borrowed from the Mb Utility system. (See Chapter 6.)

{w)

*

A,B,C,D,E

August 1963

Register Containing w
Deferred address
The AE addresses: 377604, 377605, 377606, 3ITT60T, and 377610

The current location - i.e. the location of the instruction being performed.






3-2 Op Code Descriptions

3-2.1 LOAD, STORE, EXCHANGE

August 1963
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LOAD AE (24-27)
LOAD E REGISTER (20)

%rpa .

Mo,) == 2

LOAD means copy into the AE from STUV memory-

Extension, and permutation are used.

[Tj] ==> E.

STUV memory is not changed.

LDA, 24 LDA
LDB, 25 aly
LDC, 26
LDD, 27
LDE, 20

Activity, Sign

ALL load instructions except LDE perform the standard

EXAMPLES: #**(Standard F memory - Chart 7-2)

CONFIGURATION ABBREVIATED
NO. INSTRUCTION DIAGRAM DESCRIPTION COMMENT
| — T, Since all four quarters
J [T,] ==>4 ; ord &
l l l l J are active, su w? orm
Lo LA Tj [1.] => E is immeterial. “CLDA or
V2L A J oA would ve equivalent.
: TJ The left half of A is
1 R[Tj] ==> R(4) not changed.
2. LDA Tj l 4
[7.] ==>E
[ V7774 A d
fresstm—r o R[T,] ==> R(4) The 18 bit word from
J J
5 1 o l l SR[T,] ==> L(A) STUV is "expanded" to
- J e rr, J 36 bits through "sign
[r ] = 1% | EZZZZIIIIIA A [1,] =>= ——
: TJ A "Right Half Load" -
2 S L[T;] == R(A) the left half of A is
L. “LDA T,
3 | — | [T ] = T not affected.
[ Vi A J

*%A11 examples apply directly to LDA, LDB, LDC, and LDD.

the final M to E copy is omitted.

3-6

LDE is essentially the same - only
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LDA, 24 LDA
LDB, 25 2l
LDC, 26
LDD, 27
LDE, 20

The left half of A is
The right

half becomes the same as

unchanged.

A B
i [0 (serore)| 1Al > () | e left: Ina sintler
LDA A \ manner, ~ LDA A sets the
i i [A] == E left equal to the right.
N—////////, (};}_ter) *2Im would clear the
left half word through
sign extension.
C____—1 TJ qh[TJ] ==> gl(a) The nine bit number in
16LDA Tj “\\H\\\\ﬁh th[TJ] —=> q2,3,k(A) quarter b4 of 23 is
L y expanded to 36 bits in A.
[F,¢] = 163 wiri [r,] == E
B (Tk),j ()] " This is double indexing.
R(T ).] ==> RIA
1oa {Tk}}f l l k'J (Tk)j = T+[xk]+[xj].
; ; [(Tk}'] e B (It is not elways faster
L V7 A J because the defer cycle

takes time also.)

August 1963
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STORE AE (34-37)
STORE E (30)

STORE is & non-destructive copy from AE to STUV memory.
it becomes a partial store.

a7

J

o1

[A] == T

STA, 3k STA
STB, 35 3h
STC, 36
8ID, 37
STE, 30

With a partially active configuration

Subword form is meaningless - only active pathways are used. The

E register is set from the memory word after the store operation (except for STE which does not

change E).

EXAMPLES: ##(Standard F Memory - Chart 7-2)

CONFIGURATION ABBREVIATED
NO. INSTRUCTION DIAGRAM DESCRIPTION COMMENT
Wm B X T, is set from A, A is
[A] =5, ! :
J not changed. Since all
e L Tj T 1 T 1 ok quarters are active, all
[:::::::::::J are copied into Tj'
W Since there is no sign
: R[R] ==>'R(TJ) extension, llSTA would
5 1
2. STA Tj I I have the same affect.
[ b
[F),]=1%
lgSTA would be exactly
/7 AR HPE) .
5 = 3 the same.
3. STA T, ‘\\::\\\ ”
J * [FLE] = 142
This sets the left equal
i ] ; —
. R[A] == L(A) ;; the right (as does
b, “8TA A \\ LDA A). Since there is
i no sign extension on STA,
EE—— _
12STA would do the same.

[FEE] =232

¥¥ After the store operation is complete, the new content of Tj is copied into E except for

the STE instruction which does not change E.

Angust 1963




STA, 34  STA

STB, 35 3L
sTC, 36
STD, 37
STE, 30
V] TJ. l[A] sl TS Quarter 1 is copied into
= 9 J gquarter 3 of TJ_. The
5,
7 o TJ \ i rest of Tj is unchanged.
[F5] = 762 C——1  a
Stores in the right half
7777 Tj only - useful for setting
6. YorE o, 1 1 R[E] ==> L(TJ,) address sections - (For
(Store E) — example, at start of sub-
E routines entered wvia hJPQ).
777777777 (Tk)j EAT et ) Double indexing -
=> MV’ (1) = T+x J+[x,]
T. STA [‘.I:‘k]*_i'
dJ i
O
A
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EXCHANGE A (54)

EXCHANGE A is a combination of STA and LDA.

the exchange of data.

“Exa T,

%Al == T

Q[Tj] ==> A

Subword form, Activity, and permutation are all used.

2

Sign extension, if any, occurs only in A and after

The E register is set equal to the STUV memory word used.

EXAMPLES :
CONFIGURATION ABBREVIATED
NO. | INSTRUCTION DIAGRAM DESCRIFPTION COMMENT
0077 Y
1 EXA T 1 I t 1 =
] [A] == T,
77777770 d
2
I 3 RlTJ] => R(A)
2 lgxa v 1 I e
[ ) R[A] ==> R(T.)
2 J
—777 R SR[TJ_] ==> L(A) Sign extension occurs in
. A, but not in T..
R = A j
3 i — A i 1 [TJ.] > R(A) e Y
[F..] = 140 777778 R[A] ==> R(T)
11
T-{
lrizad J L[T,] ==> R(A)
k. °Exa T \\ i o
J L L ) R[A] ==>L(T.)
I /7 J

** The two copy operations that perform an exchange take place simultaneously. Remember also

that E is changed - it is set equal to the final contents of the STUV memory word.

3-10
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”
-

. i
77 J o_3[Tj] ==> qlA
9 5EE(A T. \ E
J o I8 ai[a] ==>q3(1,)
[F5] = 762 I 7777, A
When "A" is used as the
A address section, EXA has
> vz R (Before) the same affect as STA.
6 2 A \\\ o exchange is made, and
R[A] e L(A} there is no sign extension
/7, 4
(After)
777777777777 (Tl:)j [(T ) ] " Double indexing:
15 (T,) 5 = P+{x, J[x,]
7. EXA {Tk}*j* 1 I I )
w7777 B [a] => (%),
Allgu.s‘t 1963 3_11







3-2.2 Index Register Class

RSX
DPX
EXX
AUX
ADX
SKX — "'REX, SEX
JPX INX
TN DEX
S5XD
SXL
SXG
RXF
RDX
RFD

##%  Supernumerary Mnemonics for SKX.

August 1963 3-13



RESET INDEX (RSX, 11)

Yesx. T

T] == X

J

RSX
11

RESET is a non-destructive copy from STUV memory into X memory.

Subword form, Activity, and Permutation are used.

The E register is set equal to the STUV memory word used.

(Usually "T", but see example T.)

EXAMPLES: (Standard Configurations - Chart 7-2)
CONFIGURATION ABEREVIATED
NO. INSTRUCTION DIAGRAM EXPLANATION COMMENT
o]
T RSX would do the same.
1 ) R[T] => X,
1
Ti RSK, T | | (] 5
| S AL |
A X,
T laRSX would do the same.
I L[] => X,
; 2 \\
2. RSK, T
J [7] ==> E [F,] = 12
= i ql[’l‘] > R(Xj) The right half of le is
3 set from T. The left nine
3. RSKJ_ * -L [T] ==>E bits are not changed.
V3 x
L) ql[T] ==> R(xj) Sign of quarter 1 of T is
CIT 1T 11
Sql(T) ==> L{)CJ) extended throughout the
L. 13Rsx_ T left half of X,. The right
PN R |
d 7 (1] =>E 33
o A X half is set as above, RSX
[FlB] -4 would do the same. [FBB] = 320
B L Nothing happens (other than
21 changing E).
5. RSX, T l l [T] ==>E
J !
_ T x
[F21] = 230
3-1h August 1963



REX

11
Ll This time Xj is cleared
S
aESXj T Sqli(T) ==> X,j because of sign extension.
3 3z
[Fa] = 030 =" [T] == E
77783
I_:] Tk With a deferred address,
. R[Tk] == }\{‘1 RSX is indexable. Note
7. R, (T, ] i l l l i
J k [Tk‘] S B that E is set from Tk this
A X,j time.
Nothing happens because X
& register O cannot be changed.
¢ RSXO * [T] =>E [X0] = 0 permanently.

August 1963 L5




DEPOSIT INDEX

(DPX, 16)

%P:-:J T

] > 1

DEX
16

DEPOSIT is a non-destructive copy from X memory into STUV memory.

Activity and Permutation are used.

The X memory word is expanded to a full 36 bit subword by extending bit 2.9 (the X register

sign bit) but only active quarters are used.

The E register is set equal to the STUV memory used.

(The subword form is immaterial.)

(Usually "T", but see examples 8 and 10.)

EXAMPLES: (Standard F Memory - Chart 7-2)
CONFIGURATION ARBREVIATED
no. INSTRUCTION DIAGRAM EXPLANATION COMMENT
T Only the right half of T
is changed.
1
1. DPX, T X.| = R(T
s ot k] r@
— 1 %
3
T Only the left half of T
5 is changed.
2. DPX, T E{J] = L(T)
J
X
—
N P ig . 5
SN, 1y E(] = R(T) A1l of T is used. Note
’ ? * f J that DPX, T (or DPX T)
3 DPXj - SKj = L(T) is a handy clear instruc-
e s 9 tion. ([%,] = 40 and can-
not be changed.)
C——— T3 r Only quarter 1L of T is
changed.
L. 313ij T t R[xj] = ql(T)
) %
J
]« Only quarter L is changed
16 for only one path is active,
5. DPX, T R[}(j] = ql(7)
[F ¢l = 163 e %

3-16
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All of T is affected.

TR T, ij => R(T)
6. Lippx, T %
gl
[F,.] = 202 S
VAl Surprisingly enough, this
o1 does do scmething. (See
b DPKJ 7 t 1 ij => L(T) example 5, RSX.)
DT i—
[FQ:L] = 230
[ V77 [X ] _ T}; Deposit is indexable with
1 *® J deferred addressing.
B REE, (T T T [1] =F
E—l
YAV S, —s g3(z) | Wote that bit 2.9 of X,
33 T T - is used even though guarter
2 DPK.J' B [KJ] = q1(T) 2 is not active.
[F..] = 320 S —
33
] [xj] == R(E) V memory, except the A, B,
10. DPX 377720 T T T 1 C; D, and E registers can
S}(J_ —=> L(E) not be changed by any instruc-
A tion. Note that E is set to

"what-would-have-gone-into-

t
Ly
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EXCHANGE INDEX (EXX, 1b)

1

EX{ i3 a combination of RSX and DPX. Except for sign extension, it does just what its name

implies - i.e. it will interchange words between X memory and STUV memory.

Subword Form, Activity, and Permutation are used.

memory word used.

EXAMPLES: (Standard F Memory - Chart 7-2.)

The E register is set equal to the STUV

CONFIGURATION ABBREVIATED
o. | INSTRUCTION DIAGRAM EXPLANATION COMMENT
T
A7, R(T] ==>X,
1 ek, T t t [XJ1 ==> R(T)
d —_ [T] ==2E
o Xj
] L[T] ==>X,
2 ZEXX, T [x,] ==>L(T)
d [ M——— [T] ==>E
T K.j
T R[T] ==>x Note that left half of T
LA
[x.] =>Rr(T) is cleared.
3 mj ¥ t 1 1 1 s(x.) ==>1L(T)
RO 777777 HJ 7] ==>E
7 T ql[ 7] ==> R(I{J) Nine bit exchange.
3 ’ R[Xj] ==> q1(T)
b EKXJ ¥ t [1] ==>&
Xy
T Rlx.] ==>ql(T) Sign is extended in X,
J
16 gl T] ==>R(X.) but not in T.
[~ m -
A iRy ¥ . Sl (T) ==> LE)
[F,] = 163 220 X (1] ==>E

3-18
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EXX

3-19

1k
T [%.] ==san) Sign of X, is extended
NN\, J d
17 L(r] ==> X, into the right half of T.
6. EXX, T %§:< 5(x,) ==>R(1)
[Fl'?] = 202 77, X, [T] == &
21
e T Same ag DPX, T.
21
s EXX, T t
J T1:1 Izl =E
 — Xy
[Fal] = 230 J
7 Tk R[Tk] - xj EXX is indexable if a
. ] i }* I 1 {le ::>R(Tk) deferred address is used.
: J T [. ] ==>E
ZZ  x, k
Sqi[T] ==> L(X,) ; ;
: T dJ Note that bit 2. d
v ] e S ote that bi 9 is use
J for sign extension (not 1.9).
9. 333&9{3 T t | R[XJ] ==> q1(T)
e BX. ) e
oo | B x, (%) =>as(n)
337 7 [T] = E
p
— TSS R[377720] ==> X, Same as R:::Cj 377720. (Tog-
[}( ] o R%E) gle registers must be changed
40> lm 377720 1 l I | J by hand. DNote that E is set
d L[377720] ==> L(E)
Lz % 5 to what would have gone into
T. )
August 1963




AUZMENT INDEX (AUX, 10) AUX
10

Aux, T [x,] + ) =X,

AUX forms an 18 bit ring sum in xJ. There is no overflow detection. All of Xj is affected.

STUV memory is not affected.

Activity and permutation are used. Sign extension applies to the operand taken from STUV mem-

ory. If quarters 1 and 2 are active, subword form is immaterial.

If one quarter of the STUV memory operand is inactive (as in standard configuration #3; for
example), +0 is used for that quarter.

The E register is seb equal to the STUV memory word. (This is "T" except when a deferred

address is used. See example 6.)

EXAMPLES: (Standard F Memory - Chart 7-2.)

CONFIGURATTON ABBREVIATED
NO. INSTRUCTION DIAGRAM EXPLANATION COMMENT
hitd Standard configurations
=1
1 [XJ] + R[T] ==> }(J f#o, 11, 20, and 30 would
& MKJ * l l ['1‘] SR do the same.
A X _ _
3 [Fll 140 [F20] 200
= 60
[F30] 0
m T Standard configuration
- [x ] +1[r] ==> Xj #12 would do the same.
2. AUK, T \\\ J
J < [T] ==>E
LA =
J [F12] = 12
R T Standard configuration
== but
. N L [Xj] + ql[T]SE >X;j #33 would do the same (bu
=+ i NOT #3! s t yexck
iy ],]_ 3 77777 (7] ==>E #31) (See note gn ne
1§ = X‘j page. )
= 32
[F3] = 320
. T This has sign extension
== L Th
i aAUx‘j i ‘ [Kj] + qE[TISE >XJ to the righ (There is
’ itable standard con-
(] i 7 ['I']==>E no suitable standard c
al T Xj figuration.)

3-20 August 1963




AUX
10

21

|

U —
-

|
|

N
\
N

Register T is ignored, and
Xj is not changed. Except
for E, this instruction is

innocuous.

N /A

3

L

N\
\

[xj] + Rz, ]

(z,]

Same as example 1, bub
indexed via a deferred

address.

NOTE: E is cleared and then loaded as if by “LDE. The sum of R[E] and [X,] then goes into X
(circuitously) and E is set equal to the STUV register used (ie.[T] or [Tk] if & deferred

address was used).

Xj is always set.

Note - If either quarter 1 or 2 is not part of

an active subword, (as, for example, with standard configuration #3) one operand of the

sum is not completely specified and 40 will be used as that part of the operand.

August 1963
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ADD INDEX (ADX, 15)

ADX, T

Q
[xj] + [T] ==>T

15

ADX forms an 18 bit ring sum usually in STUV memory although only the active quarters are stored.

There is no overflow detection.
other from STUV memory.
has both guarters active, or is an extended 9 bit subword.

inactive gquarter of the cperand is set to +0.

Activity and Permutation are used.

The operands are always 18 bit words - one from X memory the

A configuration should be chosen such that the word from STUV memory

to the operand taken from STUV memory.

The E register is set equal to the STUV memory word used.

If only one quarter is active, the

Only active quarters are stored, but sign extension applies

(This is "I" except when a defer is

involved. See example 6.)
EXAMPLES: (Standard F Memory - Chart 7-2)
CONFIGURATION ABBREVIATED
NQ. INSTRUCTION DIAGRAM EXPLANATTON COMMENT
T Left half of T is not
777/, [x,] + R[7] ==> RD )
1 changed. The sum is
1. ADKJ T ? 1 (7] ==>® standard 18 bit ring
— Xj sum, also called "ones
complement sum."
. Right half of T i t
i T [Xﬁ] + L[T] ==> LT ight half o is no
5 ¢ changed.
2. ADK, T \\\
L [2] ==>E
L1 X,
7 T [xjj 3 q-l[T]gE ==> q1(T) This gives a 9 bit ring
sum. Configuration 33
lS.HDX T T
3- 3 [7] ==> E would do the same, #3
[F) 4] = 160 1 X, would not. See note next
page. The subword
length should be 18 bits.

3-22
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15

NOTE: In example 3, the 9 bit result is an honest 9 bit ring sum only when XJ. contains an

extended 9 bit word.

(See RSX, example k4.)

ADX cannot be used to add a 9 bit word to

an 18 bit word. Use AUX.
Essentially the same as
T example 3 except that
L d ]
G:ADX [K] & q2[T]SE S qa(T) the left half of Xj is
L. T J significant. [F ] 1llu-
[Foc] = 220 N [T] ==>E strated is 220. There
g is no suitable standard
configuration.
—— T "Nothing" is done here
o1 because quarters 1 and
2 mj ¥ T T [r] ==& 2 are both inactive.
- N S '
[F;, 1 = 230 J
N i Same as example 1, but
| VrAA k [K] & R[T ] ==> RT )
J k k indexed via deferred
6 Lanx T T
J [T.] ==>E indexing.
— X ¥

NOTE: E is cleared and then losded as if by "LDE. The sum of R[E] and [Xj] then goes into E

[¢] .
and an SIE is performed. Ilnactive guarters of the STUV memory word therefore remain

unchanged.

If either quarter 1 or 2 is not part of an active subword (as, for example,

with standard configuration #3), one operand of the sum is not fully specified and +0

is used to fill out the operand.

August 1963
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SKIP ON INDEX (SKX, 12)

a

SKX. T
J

SKX

skx (or REX, or SEX) provides 32 combinations of setting, adding, comparing, skipping, flag

raising, and dismissing - all relating to X memory and without changing the AE or the E register.

(See examples below.}

F memory is not used.

The configuration syllable specifies the desired combination.

(Examples

1 - 8 show the use of bits 4.6, 5, I and examples 10 - 12 illustrate bits 4.8 and 4.7.)

"T", the address syllable, (or the final deferred address) is used as an OPERAND.

EXAMPLES:
MNEMONIC
ABBREVIATION ABBREVIATED
NO. | INSTRUCTION (See Chart 7-3) DESCRIPTION COMMENT
SKX 3 T STUV memory is not used -
o RE[{j it "T" is the operand, not its
. Sm{fl ‘ SEKJ T Fmady location. The brackets []
(set) were left out on purpose.
"Minus" T - i.e. its ones
2 lsmcj T (Set negative) T ==> Xj complement is used to set
X,
J
If the sum is zero, it will
2 INX, T
3 SKK, 1 b [xj] + T ==>X, be -0 (all ones) unless {xj]
(Increase) was initially +0.
3 DEX T "' is added to fJ{j]. 7ero
. J 1) ==
L SIQE‘j T (Decressa) [Xj] + (-7) >Xj is -0. It cannot be +0.
Skip if [X.] differs from T.
I [X,]# T 1
L SXDJ T J Note: (+0) = (-0) and if
Skip -
2 SKXJ * (Skip if X P [X,] is initially (+0), it
N (i.e. #+42 ==> P) S d
differs.) is changed to (-O).
Skip if [xj] differs from
. % (Skip if X i [x, 14 -1 ST, Note: (-0) = (+0) and
; £ ip -
SI{KJ T differs from Skip if [xj] 1s initially f~0),
negative.) (i-e. #+2 ==>P) it is changed to +0.
Skip if [xJ] is less than T
SXLJ_ T If [Xj] < T and if [Xj‘] =T does not over=-
7 6SK}{J_ T (Skip if X Skip - flow. (Skip range: T-3777TT
is less.) (i.e. #+2 ==>P) to T) Note: If [X]is ini-
tially (+0), it is changed
to (-0})-
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SKX

12
Skip if [KJ] is greater than
sxch If [xJ] > -T -T and if [):J_]+Tdoes not
7 (Skip if X Skip overflow. (Skip range: -T to
8. ek T is greater.) j.e. 42 ==>P 37T7TT-1) Note: If [X,]
is initially (-0), it is
changed to (+0).
[X,] is set equal to T, . e.g.
J ¥
a) SKX [Ok} = set X
» (r )" T+[x, ] == X : £rom ¥
9. SK}{.j {Tk} REKJ Tk Xk = j . Tom Xk.
b) smcJ {oj} = Comple-
ment X,.
J
For j = 1 to 37g, BXF is the
R{F T T o> X same as OSKX for there are
10 J =%
10 SKX, T (Reset and no flags for these numbers.
J 1 ==> Flag
raise flag.) B Note that flag zero can be
raised.
See Chapter L for the rami-
fications of "DISMISS."
2 F{)\{IZ"j T - ==)'X3 If j = the current sequence
11 SKX, T (Reset and number, "T" is nearly imma-
J DISMISS
Dismiss.) terial for the subsequent
(See note 3) change of seguence will
change Kj-
This is used to change
RFD, T 7 = 5
J ==> Xj sequence number - often in
12. | Psxx 1. (Reset; Raise 1 ==> Flag, | the form - 305”3 1. Tt
flag, avd Dis- DISMISS is ignored if j = current
miss.) sequence number.
Notes: 1. "Skip" means "omit the next instruction." i.e. "Go to #+2."
2. The configuration syllable is united with the rest of the instruction. It may be
given redundantly. e.g. DEX is the same as 3SKX or lINX or 3DE}(-
3. The hold bit cancels DISMISS. 2OSKX is the same as SKX alone.)
Lk, BRXF cannot be used as a Jump. Index register "j" is indeed set, but it will not
be copied into the P register, unless a change of sequence number occurs. (See
Chapter b.)
August 1963 3-25




JUMP ON POSITIVE INDEX (JEX, 06)
JUMP ON NEGATIVE INDEX (JNX, O7)

JPX and JNX are "Loop-closing", "Index-sensing" jump instruections.

follows:

JPK, T

[le is Sensed:

(Zero is excluded.
JEX jumps on POSITIVE.
JNX jumps on NEGATIVE.)

— |

JPX 06
JNX O

Their operaticon is as

Note:

EXAMPLES:

If it JUMPS:
41 ==> R(E)
T ==> P

DISMISS cccurs unless
cancelled via "h".

If it does not:
1 => P
There is no DISMISS

E is not changed.

W

The increment is added:

+ X, == X,
n+ X, >[J]

{This is done whether
it jumps or not.)

If the sum is zero, it is -0.
is a signed integer:

F Memory is not used.
A deferred address determines where to jump to, but not if, and the second

index register is not medified.

=17 to + 178.

1. Straight Table Scan (100 register
table located at "TABL.")

a.) JPX

Start - REXj T

Loop — LDA TﬂIﬂﬁ

nt JPXJ Loop

This program scans the table
"backward through the manu-

seript.” (i.e., highest
memory location first. Note:

xj is initially set to + (n-1).

3-26

b.) JNX
Start — lsxxj 77
loop — LDA (TABL + TT}J

h+l JNXJ Loop

This program scans "forward
through the manuscript.” (i.e.,
lowest memory location first.)
Note: X, is initially set to
- (n-1).7
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06 o7
th
2. To scan every n  table register
&) SIARD — REX, (IL - n) b) START — lnmcj (TL - n)
LDA TA'BLj LDAJ TABL + TL - n
n TRX -1 n'™ X, #-1

These programs run for (gé) iterations if we assume that TL (Table Length) is an
integer multiple of n. As written, they scan the first register of each block of
n registers. To scan register "i" of each block, the LDA instruction could be
written LDA (TABL + i}J for example "a' (JPX) and LDA (TABL + i + TL - n)j for
example "o" (JNX).

3. Interlaced Table Scan

Scope flicker can be reduced by an interlsced teble scan. The fact that the change
in KJ is made after the jump decision causes a somewhat peculiar parameter configu-
ration, but the program logic is essentially the same as above. For example, if "C"
is the interlace, "TL" is the Table Length, and if "C" is not a factor of "IL," the
program below scans the whole table with an interlace of C. (If "C" is e factor of

TL, the program degenerates to example 2a.)

START - lRE.‘{j c
INK, TL
J

1DA (TABL + C - 1)j

0 JPXJ #-1

IMP # -3

If C = 3, and TL = 7, the table is scanned in the following order: 6, 3, 0, 4, 1,
55 2, 6, 3, 0, ete.

NOIE: 1. "Eero" used as an address (as above) is always +0.
2. M4 sutomatically puts a hold bit on JPX and JNX to cancel the automatic dismiss
(see Chapter 4 and Chapter 6).
3. The address of a deferred JNX or JFX is completely determined before the index
register is changed. Therefore a -lJPXa[a S would jump to Sa as defined by the
original contents of X& - if it jumps at all.

August 1963 3-27






3-2.3 JUMP SKIP CLASS

JMP
JEA
JHA
JOV
SKM
SED
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JUMP (With Variations)

e o,

J

05

JMP is an unconditional transfer of control. It means go to T (or TJ} for the next set of

instructions.

to provide 32 variations of JMP as illustrated helow:

DISMISS
(See Chap. L)

Saves last memory -—

L8 k7 k6 L5 ki

The configuration syllable "a" does not refer to F memory but is used directly

[ [ 1

[

[

reference in L{E)

Saves return point (#+1)

"BRANCH" = An indexable JMP
1

JMP = BRC = Go to TJ
Saves return point (f#+1) in Xj
2JMP = JPS = Go to T, save
return point in Xﬁ.f

in R(E)T
EXAMPLES: (See #10.)
SUFERNUMERARY JUMPS
NO. INSTRUCTION MNEMONIC TO COMMENT
4] i
1. JMP TJ JMP TJ Ly Xj is ignored.
B lJMP Tj EBRC Tj Tj Indexable Jump = BRANCH
(Branch)
3. 2 Tj JPS Tj T Jump and save return point (#+1) in
(Jump and Save) the specified index register (X.).
Branch and save, Kj is used to
3 evaluate the jump destination Tj
b JMP T, BRS T, % and is then reset to the return
point (#+1).
(Branch and Save)
5 hJMP Tj = T Xj is ignored, #+1 is saved in R(E)
6. “np 'I'J. dgre TJ TJ Return point (#+1) is saved in R(E)
6 & Return point (#+l) is saved in R(E)
[E o TJ s Tj z and also in Kj.

t In Mb terminology, the symbol "#" is an abbreviation for the location of the current

instruetion.

(See Chapter 6.)
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