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IpE,
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WTkh,
RvMgM,

FOLLWHBRYARSL Bt v et 5.
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vicT s,

oES (LIFEV NS ORI A 012 BRRI
ZDrx, ES LoRRE —64 piey b

Eh5, K0k, f=0, e=—64 THRBIXN 5,
HAEEB X hbofic, EEXERICAL) &
HRFHRMERR, FRBOE, BTN ETER
D%, FEHRHMEEE BT TH 5.
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CBS Clear subtract. Replace n by —x-4v if z¥%—1,
or +1/4-4v*! if x=-1.

CST Clear subtract twice. Replace f-4¢ by —2z-
4% if —2x is in range, or —1/2x-4v*! other-
wise.

CAD Clear add. Replace n by x-4v.

CAT Clear add twice.

NOT Clear add digit-wise complement. Replace n
by (—ax—2-44)-4v,

AND Logical multiply. For every i, replace ai
by zi-a:i (e is unchanged).

OR Replace ai by xi v ai, for every i.

DBA Replace a by 2a mod 2. Do not set OV,

SUB Subtract w from =.

SBE Subtract from exponent. An 8 bit operand
is subtracted from e. This operand is the
rightmost 8 bits of an address.

ADD Add w to n.

ADE Add to exponent an 8 bit operand.

SSC Subtract and store clear. Has the effect of
executing SUB followed by STC (Code 26).

CSE Clear subtract exponent. (8 bit operand).

ASC Add and store clear. ADD followed by
STC. (Code 26).

CAE Clear add exponent (8 bit operand).

MPY Multiply.

DIV Divide by w.

NDV Negative divide. Divide by —w.

VID Inverse divide. The normalized rounded
value of f is used as divisor, and w is the
dividend.

STR Store. The accumulator is normalized and
ar is formed. ar-4¢ is normalized and sent
to memory. The accumulator is normalized
and unrounded. If e>64, OV is set an e is
stored modulo 64.

XCH Exchange. The new value of the memory
register is the same as if STR were execu-
ted. The new value of n is the same as if
CAD (Code 0.2) were executed.

STC Store clear. First STR is executed. Then
(f—ar)-4% is placed in A, O is placed in Q
and e-22 is placed in E.

STN Store negatively. The accumulator is nor-
malized and —ar-4¢ is transferred to the
accumulator. Then STR is executed.

30 STF Store fixed point. A fixed point number is

31

either 0.47% or has exponent zero. If Z is
not on, n is converted to fixed point by
shifting right or left and counting up or
down respectively on e until e becomes zero.
Then ar.4° or 0.47% is sent to memory. If
overflow occurs during the shift or as a
result of round-off, OV is set and ar is held
modulo 2.

SIF Store integer part as a floating point num-
ber. The accumulator is shifted until its
exponent becomes +22 and a-4?% is transfe-
rred to memory. Zero is represented in
memory as 0-4-%%,

SEQ Store with exponent equal. The accumulator
is shifted until its exponent becomes equal
to a given 7 bit number, ar-4¢ or 0-47% is
transferred to memory. If ar overflows it
is held modulo 2 and OV is set.



212 & # ) ::

33 SIA Store integer address. The accumulator is
shifted until its exponent is +6, and its
first 13 bits are stored into a modifier regi-
ster.

34 STU Store unnormalized. ar-4¢ or (ar-1/4)-4¢*! or
0-47% is transferred to memory.

35 STL Store logical a-4¢ is transferred to memory.
The last 7 bits of e are used and Z does
not affect the operation and OV is not set.

36 STQ Store Q. ¢-4¢ is transferred to memory in
a manner similar to STL.

37 SEX Store exponent. The 8 bit exponent is ex-
tended to 13 bits by sign digit duplication,
and is stored in a modifier register.

40 Unassigned.

41 LDQ Load Q. Then on-sign bits of x (x1, s, - ,
x4) are transferred to Q.

42 DAYV Difference absolute value. =» is partially
normalized and p=ar-4¢ is formed. Then, in
effect, —|w] is formed by CAD or CSB,

and |pl—|w| is formed by ADD or SUB.

43 SRM Store rmainder from immediately preced-
ing divide order.

Unassigned.

45 LRS Long right shift. A 7 bit operand tells the
number of base 4 logical right shifts to be
performed on f. The sign of f is not dupli-
cated, and e is not changed. If the 7 bit
operand is negative, left shifts are called
for. These do not set OV,

46 Unassigned.

47 ARS A right shift. Similar to LRS except a in-
stead of f is affected.

LIN Load IN. This is not actually an arithmetic
control order, but normally it should pre-
cede SEQ. The address generated by Ad-
vanced Control is copied into all 4 quarters
of IN.

Zhic X » T 12 ® Sub-sequence ¥ {Ff\ 5 IF T >
%. @ Sub-sequence (I,

(1) Add sequence (SUB, ADD, SSC, ASC)

(2) Clear-add type sequence (CSB, CST,
CAD, CAT, NOT, AND, OR, DBA)

(3) Store sequence (STU, STL, STQ, STX,
SRM)

(4) Shift sequence (LRS, ARS)

(5) Store preliminaries sequence (STF, SIF,
SEQ, SIA)

(6) Exponent arithmetic sequence (SBE, A-
DE, CSE, CAE)

(7) Load Q sequence (LDQ)

(8) Normalize sequence (MPY, DIV, NDV,
VID, STR, XCH, STC, STN, DAV)

(9) Difference absolute value sequence

(10) Divide sequence

(11) Multiply sequence

ence
ThbH. HEHEEEZE Sequence DHEEE D
Hhictt - T, H8RWARLAX 57, Speed Inde-
pendent Logic CREHIh T 5.
CCTCHIETE v F R o 2 EINFRRCOWTE
i Vi Naeb SRl I
WE a;, my, s; FERLHh i fTHOME, s,
romMEL, 2 & { HiH~OHEFET S L, KO
BERAN L D Lo,

si=(@a;Dmy) D2y (L)

zi=(a; @ mz;Vaym; (2)
Fotil, @ AVNE R EHTOE TR E L,

(a; @ mi)zi=bsy (3)

EThuE (2) Rz

2y =bi;Vam;

2;=b;V a1 My (4)
Eien, (4) RoBFEx (1), (3) RftATH
3, BRI

si=(a:Em)P bV armisy) (5)

bioy=(a:@m) - (b;Vagmisy) (6)
Lisd. ZOZOOERMD

si*bi-1=0 (7))

a;-mi-bi—y=0 (8)
BBRANEBLRE, Thbb (@grm) & (bi-)
Btz Licie v Bicvs, s RKROMETIX e iTic 5
DTH 2D bi-y REFBEIRTCHLTEVWTHE
OEFRRI R RS, Lichi o T, TR ORT LT
ERLIW. HXbRK bi-g 2 ciop ELTKRDOM
Hickbhs L Thit

5i=(a:Pm DD (ciVaisy Mmi+r) (9)

bi—1=(aiDm) - (c1Vai1 misy) (10)
E7th, REBCBITIE x 2BLM ap LHET
Cim1 X > TRbERD., WIZEZ (1), (2)
RAWET 2 AOMBERTH 540, K TRLOKHL
B OH DK EFOEBCMEEERZ 5. 8B

FI2R E@EOMAERE
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puter Ti2 1 #Hix Tk EF2Rrz 5 HREREALT
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Qi My Cia a m G Ay Min Cin

#F13E KLYy rx s b omESR

New Illinois Computer ORECEIT 3BT
BN ARBOR S, FENIALTORKIIHE
LA LTRIRS 2 enTe s, BEO—FL LTR
BoHRROWTHRICERN LS.

AL TV 5FRiz Non-Restroring X% 2
EOBREYSVEHR LIbOTH S, —RIBRHEDOB
BiBsWLWTiL

2(wi—Yi M) =Witt 11)

2(Wis1—Yit1° M) =Wis2 12)
BMEANS B, 2iC wy, ¥ X ERTRIMBE O
i [HOEELICETHEAEHA BIUHTDS.
o om BREKTHB, ¥y 12 1,0, -1 OEXLD
/5. (12) Kx2f5THhd

2wi— (Ys) 2Mm=wis a13)

{wi+1—(yi+1)'m}'4=wi+z 14
Lk, BRERZOBRRIC LIch » T Rbh 3.
T, m XM U AL, 2w 58S, R VYA
R BIGE L bR TV A b0 LY (18) Rk [S,
Rl # A, Q @B T v DHICGUT £2m, ¥
7T O MEREMZ A2 LT L » TROBAREES
CERTRLTWA., FKROEELTIZIA Q] %S,
R UVUAZCEBTEER v DECIGUT £m, ¥
I ORMESm:, 4ffctiiiick»T (A4
ENBORD. T8 Vi Ve SNEROHN LBREY
WD ER I -THREShS. Tibb, Bk
FopeEn—K L Cuhiduikos: +1, dL—
FLTWIUTKROFEL —1TH 5. b LERVBRED
KEXD Y2 EITFNRL D AP ITHTROTERO
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<%, R THHEEKE Speed Independent
Logic ic7c » T b, MEBRO—MEBBEONTEL
BT MsA %¥7:% MsS BINEHAHEL TV 5.

FEHEOHRLED TEHERFELRAL T,
ZETIIHEMT 5.

4. £@YHEHER

New Illinois Computer i b HIHEE DO E s
FE,

(1) RDERGHSELYROEEREER»LFF VIR
2ic X HEETIEE K (Flow-Gating LFHXh %) i
EOHLTK 5.

(2) WAEPRERINBRLIN-T, GFHIT Y
2DORBRLEXLD.

(3) 7 FvAHERFRELY, TR LI TH
FEBFROCEEE»OFRH LTS 5.

(4) WEEBEYAVCVWTTULREEETT .

(5) HAREBRXLTHAVLBY TS
CETh D, KFDHEEBIROTEER, WHEE
B, BIUCAHNEEYLHBL, SER2AEOKD
B EEEEOM LR B IchD LD TH 5.

I 3 s S RN
3 1
p—o=[F4.C (B0 [FAT (EI -
b—w{FT 084, e
p—=1F6.0 BE e
p—={F70 52 FIEE
e & —
=TT F—=T-AA
G 1=
WO
1 AE Bus (13-Bite) From AL
From Core Na2 ToBoth Core Memcries

From Core No.l

®I4R BHLEER (Flow-Gating)
XB 9y 77—

% 14 Bz HEEEo SEEERRT X5
y 77— s VPAXTHDH. EHETEERL Flow-
Gating & LTh, 7Y YUAZTHBRINLTWLS.
4 2 LB 0.15~0.2 us DOEIWFHEXF - T 5.
FZUOAKIEE2 €y P THAR, Zhbik
EIEE sFG %/ L TR OTIREE» SHERYZR
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h sCG ZNLT7 FrAREEBE#RY S TW
5.

FO iz OUT v o R 2 LIETH, HMEEBOIDHOD
Ry 77 —T “Store” HHiIck - TR B ES
VORERD AR —BNiCFx b, F1IXIN vy
AR ETH, WEMSOBBEBE 225y 7 7
—T, ZIHBMEIVEM LR ZZBINS.
F2, F3 1—Ris <y 77 —-Td5%. FANLFT
BEhEhBN 40N TEH, Broag:tLTH
WHNBN, F2 24 F3 LRAILLSCAWSZ &
3 C&%, F8, FO XMETEDILHD Ay 77 —T
BORBEBCEE LT 5.

From sCa To FG

- 7Bits
»—-——————“ [ OTR ] AAU

5 F—— 7"
/

ca

AB

£xC.CR

iy

S,

5N
B 7 Fra@E¥%E (AAU)

WISEL7 F L AREIE (AAU) EAMAKE,
MK F 7 28 MEE R O EEL & AEE = L
FLE > TOHROEIRERE #1, $2 L OBRERL
Tvh, RORRIEHE X ThTh 4,096 FOAEY b
%, 1.5~2.0 us O 4 7 ARG, MTENCEET
5, TFUVAHEE B rvoArsr s FEHEIZ13
Ey D AA, AM, AS v o RZEMBRICEL - T
fiishnsb, WA L2 & &L “Store” 4D 7 F v
A —BCEEL TR »DLDTHD, TPV
AR [WA] LR—HFtho bo% HAl3T o
EERBTDIZBEITBRTWA, CC 12K 5 b
LBV AZTHBGEDOFELXRLTWL D, ki
SFITOOMLTNEENOFARICE Y HHEN 5.

7 FUVARY BEE L G EEE 16 RicnT
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CLEAR SUBTRACT FROM MODIFIER (CSM)

1.

00NN, U A W N

10.
11,
12,
13.
14.
15.
16.
17,

18.
19.

20.

21,

BR8

26.

®2R AEHYHEEEBTsHE

—OP.

. SUBTRACT FROM MODIFIER (SFM) Bi:~OP
. CLEAR ADD TO MODIFIER (CAM) OP

. ADD TO MODIFIER (ADM) B:+OP

. EXCLUSIVE OR MODIFIER (EOM) bi;®0P

. AND MODIFIER (ANM) bi;-OP;

. OR MODIFIER (ORM) bi;VOP;

. CIRCULAR RIGHT SHIFT MODIFIER (CRM)

Circular shift of B; by ((OP) MOD 16] MOD 13
places.

. NEGATE AND “AND” WITH MODIFIER (NAM)

OP-B:
NEGATE AND “OR” WITH MODIFIER (NOM)
OPVB:
EQUIVALENT WITH MODIFIER (EQM) OP=B:
CLEAR NEGATE MODIFIER ‘CNM) “OP
SUBTRACT FROM NEXT (SFN): Address to
AM, 3~ is set.
ADD TO NEXT (ATN!: Address to AM, Z* is
set.
COUNT AND JUMP (CAJ): Bi’=Bi+1; jump if
B¢’ *0.
JUMP IF POSITIVE MODIFIER (JPM).
JUMP IF NEGATIVE MODIFIER {JNM".
JUMP IF ZERO MODIFIER (JZM).
JUMP IF NON-ZERO MODIFIER (JUM®: In 2 to
5, the modifier tested is Bi, which is negative if
the leftmost bit is one.
JUMP ON DC CONDITION (JDC): B is decoded
to indicate the condition accumulator positive,
negative, zero, non-zero, overflowed, or iump
unconditionally.
ENTER SUBROUTINE (JBS): Bi’=(CC+1); then
jump. Since the order is long. and may therefore
span word boundaries, it should be noted that CC
is the address of the memory word containing N.

. JUMP TO LEFT HAND ORDER (JLH): Jump to

left control group of address formed by the
normal rules, that is, the rules for the addres in
an Arithmetic Control order.

. Count AND JUMP TO LAST (CJL).
. COUNT AND JUMP TO FIRST (CJF).
. COUNT AND JUMP TO SECOND (CJS).

OR TO B (ORB): Normal address construction is
done. The 4 rightmost bits are combined by the
logical OR function with the B field of the next
order.

. LOAD IN (LIN): Normal address construction is

done. The address is placed in the 13 rightmost
bits of IN, add INFL set. This order should
precede the DC order store with exponent equal
(SEQ>.

LOAD FAST REGISTER(LFR): The core memory
word addressed is placed in Fsg.

. STORE FAST REGISTER (SFR}: The word in Fg

is placed in core memory location addressed. For
LFR and SFR, address=%Y AM if ¢=3; =N+,
AM if c*3. 2<B<7 is the allowed range for LFR:
SFR may have B=0 also.

LOAD MODIFIER (LDM): This order is always
long. Core word (N+Z AM) is fetched, and the
quarter of it aligned with B: is gated into that
modifier.

3l

33.

38.
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STORE MODIFIER (STM): See LDM. Execution
of this order is straight-forward due to provision
in core memory to write selectively into quarter
words.

. PREPARE INPUT/OUTPUT DEVICE (PID or

POD): Normal address construction. The right-
most 8 bits of the address, and a bit distin-
guishing PID from POD, are sent to the 1/0
channel addressed by the leftmost 5 bits of the
address.

INITIATE BLOCK TRANSFER (IBT): Normal
address construction. The address is entered in
the interplay address list as the first core me-
mory location to be used in a block transfer by
the channel last named by a PID or POD order.
The transfer is then started.

. ADD SPECIAL REGISTER TO NEXT (ASN:

This order is always short. AM’=XAM plus the
contents of one of up to sixty-four 13 bit special
registers, the register being addressed by the 6
bit number BC. X* is set.

. SUBTRACT SPECIAL REGISTER TO NEXT(SSR).
. STORE IN SPECIAL REGISTER (SSR): X AM is

placed in special register BC. X is reset.

. BUSY BLOCK FLIPFLOP (BBF!: Normal address

construction is done. The core memory block
lockout flipflop addressed by the leftmost 5 bits
of the address is turned on.

FREE BLOCK FLIPFLOP (FBF): See BBF.

7 F VAL T, CEy MIKRD X 5 7sfE
RAxT5.

C=0 04 N'=[B;]+ZAM (0<B<L15)
C=1 %4 (i) AL, 56 B/=[B;]1+1
C=2 o4 N'=[B]+N+3ZAM
C=3 OEH
B<8 b [F(B)]—F1
B=8 k5 N'=N+3XAM
B=9 /&5 N'=N+3AM p4FE/NELE D
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