1/0 CONTROLLER COMMANDS

Mnemonic NAME DESCRIPTION UF** [ Time us | AN/UYK-7 COMPUTER
18 |Initiate Input Buffer on ] J—>CMA* 0; Activate Input .25 REPERTOIRE OF INSTRUCTIONS
08 | Initiate Output Buffer on Cj }—>CMA* 20.j; Activate Output 25
B Initiate EF Buffer on Cj (y)—>CMA® 40.4); Activate EF .25 h Time$
Xe |intatefiButerons o )-CHAS GDTI;Acnn? £l 5 Mnemoric NAME DESCRIPTION CA R UF us
erminate Input Buffer on erminate Input ' | m- X
105 [Termnate thu:iﬁuﬁercnn‘m urmmage&[);rplnui Roquestod errpt; y § D el fe il 1
erminate EF Buffer on Cj erminate m- X
5 | g s [miow , [ R 'w,-;‘ st !
IMIR [ Set Input Monitor Interrupt Request on Cj | Set Input Monitor Interrupt on Chan | X ALP  Add Logical Prod ‘} (A ) Ad) M
OMIR [ Set Qutput Monitor Interrupt Request on Cj| Set Output Monitor Interrupt on Cl\ln i 1 i domw dm:l " y.,.)+( )o( 8)—>As 1) (Ad)i=(Aaly
FMIR | Set EF Monitor Interrupt Request on Cj et EF onitr Interrupt on Chan | X Logical Product in Aa ' o (A Y
XMIR | Set El Monitor Interrupt Request on Cj et EI Monitor Interrupt on Chan | X NLP  Subtract Logical Product A1)~V o (‘ﬂl—"‘»h("'h-l“" M
AIC | Activate Input Chain on Cj y—>Command Aud:es Pointer reld 5 LLPN Load Logical Product in Au1  (¥) © (Aa)—>A,,.; (Ra)=(Aa)y Y
AOC | Activate Output Chain on Cj (bits 38-55) of CMA* 20k+; 0 CNT  Count Ones 0.of Bits Set i (Y)—>Aa 4
AFC | Activate EF Chain on Cj Activate Chain 2 xR xecute Remote N
AXC | Actiate £l Chai o G 3 XRL  Execute Remote Lower ) —>U N
TBZ |TestBiC f (4)4=0, SKIP; Else NI 1 1 SLP Store Logical Product Am)n(Al)—»Y' (Aa)=(Aa)y;
T8 [TeBise 117 £, SKif e 1 x (s (A ¥
in ump (Input, Output) Address Pointer or CAR ¢ X SSUM  Store Sum Aa)+lAM)->A.+1 &Y; (Aa)=(Aa), ¥
LG | Load 10C Contol Memory y)—»IDC ool Memory Address kj .25 SDIF  Store Difference &Y: (Aal;=(Aaly Y
ILTC | Load Real-Time Ciock (y)->Real Time Clock 1 DS Double Store A )Y 41, N
SICM | Store 10C ot Memory 10C Control Memory)y—>y 75 ROR  Replace Inclusive OR Vs (Aa]—m iy Y
1BS [SetBit >y : RSC  Replace Selective Clear Aa) o (Y)'>Aa & Y Y
187 |Clear Bit 0>y 25 RMS  Replace Selective Substitute A (Y)y—>(Ay1)s &Y for all (Aa)y=1;
ITSF | Test and Set Flag 31 If y)y was Originally Cleared, .25 (ha) =(Raly ¥y 9
Skip; Else NI 3 RXOR  Replace Exclusive OR 1) % (Aa)—>Aa & Y; (Aa)' —>Aa—>Y for Y, Y
4 RALP  Replace A-+Logical Product A“,MYI {Ral->Aues B ¥ (Bal-(Bal "
iommang Mires Begser AT nmumons 10C COMMAND WORD FORMAT s e, Hesice k“'ﬁfg' Produt | el Rt i L >
lace A—Logical Proc o | =1
<DL P k | =10, 11, 13 f 7 TSF Testand Setrig it iihemd, cnsuzqu‘ih e Y
Iy kem 4—iyc 0 Suppress | Force One Word lm,,-l CD Set UNEQUA!
§~1, om 2~m, ne Data ) is EF slA ):ul;:e mﬂ A‘ X+1, X)T(Av"’l' Av‘;—»l«., & n =
=) ¢ —Y, ¢ uble \as1, A3) , Aa
= [ gurer | GneWord B DAN  Double Subtract A A." A)+(‘1:| YirAvsy, Aa NN
2 Half Word | Multi Word Buffer Ef m‘é?.'ﬁf&?&‘faﬁ mrm )or(Vd}Rl‘zhlsucMha\(h)-(V) : ﬁ
INTERRUPT 3] Whole Word | Not Used A1) 4111 rmalize
STATUS CODES i 'ﬁ
061 FAN  Floating-point Subtract ](A Jor (Y1) mgmmclnuu|(m=(v; I NN 2 60
Class INTERRUPT Status Code Bits** . " P J
e e A 062 M Floating-point Multply flﬁtvzm»hl_"mam nwoN N 2 100
1| CP—Operand Memory Resume omMMMm 4057 | Exteral Function 063 FD Floating-point Divide Aa)-(V)>(Aa) NN 2 160
|| CP—10C Command Resume K0o0O 8077 External Interrupt Asir) (Y4 1)=>A,,;; Normalize.
I | Ce-tincont by mreygm:’rll: oM - 4 AR Floaing pont Addwith Round Same as FAwit ('A’i. ronded "
1+ | 10C Wemory Resur KMMM 10C CONTROL MEMORY WORD FORMAT i Lot et oo -
3 ig-point Multiply w/Rd. Same as FM with (A.,) rounded N 1
I Timeo KCce DR Foaing unt Divide R, Same s FO-:M(A..;II Tounded N 164
1+ | Power Tolerance (never locked out) 00000111 XS Enter Executive State sy—>CMR 156; Enter class IV (Executive) N 103
ot Assigned “  AEl  Allow Interrupt Allw Mu:l(ur’llnbmph]f rom 10Ca On & L T
Ci i innels where 1
(s 072 PEl  Prevent Interrupt Prevent Monitor intesrupts from 10Ca On
Il | Floating Point Divide Error . Channels where sy,
Not Assigned 3* UM Initiate 10C Monitor Clock  sy+(Bb—>I0Ca MON CLK
1t | CP legal Instruction NORMAL BUFFER CONTROL WORD FORMAT ] nitiate 1/0 itate (0Ca at address Y
i | P L.&mnunn Eror ¢ R Intruptfotun etum o f'ﬁ" Specified by DSW
o eped tepea
ot Assign Final Address Current Address oad A —>ha
" verlnd Bmkwnl Match Compare Bits X8 oad A and Index B (—>Aa; (Bb)+
1l ockout LDIF  Load Difference [Y—A) — )—»Azd [A!)«n(lilv
i gf':"" Wi Lkt £SI BUFFER CONTROL WORD FORMAT - Aa)—Y—>/
it | nsruction Brsigoint LSUM  Load Sum (Y4) Y e Atk
I | nstrcton ke tha gl'.‘onul Complement Yi>
bl lagni ~>Aa
I11* | 10C Illegal CAR Instruction K0 PP LB -‘»Bl
111* | I0€ lliegal Chain Instruction Kcgte Partial Word Designator Definitions B A >Ba; Ba zero extended ¥
i 196 Honiar Clock K0000 3j30js A Sibtact e Ba; Ba zero extended ¥
it {106 Extemal mrrupt onitr Keeee KIXHY  Quatior Wond KRS0 sk ward 3324 % Sher MY
111+ [ 10€ External Function Monitor Keeee 0L next word 23-16 SXB  Store A and Index B n—»x- (Bb)+1—>Bb
111+ | 10 Output Data Monitor KCCCC X[T[0 FHall Word |10 next word 15- 8 SNA  Store Complement A Aa)—>Y
1li |10 Input Data Monitor Kcece X0 next word 31-1611 next word 7- 0 SM Store Magnitude A (Aa) —>Y
IV_| Executive Return 16 bit code assigned thru program X1 next word 15- 0 B Dol <
*Queved **Definitions: PP—CPU NO 0-2) FF=00—EXT. INT. | 1[0[0  Full Word s )
MV —Memory Bank ©17) | 01—EXT. FCT. RA  Replace Add (ol Yooy £1; =l ¥ 2
G610 Chanl (.17 Hogwey {010 St 5 RL___Replace Increment l>ha &Y Y X
KK—10C N 11—INPUT Maximum ESI Buffer is 2048 Words *Privileged  **CPU—>10C Instr.—Privileged 1.5 us memory with operands not in same bank as instruction (overlapped).
1.5/1.5 indicates time for instruction when in upper half,/lower half word.



"CPU—»VUC Instr.,—Privileged
Prlvnnged when g=6x or 7x

Timef
de __ Mnemonic NAME DESCRIPTION F CARUF us
eplace Subtract — (Ra)>A,. &Y (Aa)=(Aa) T YY1t 2
D Replace Decrement _ > &Y I Yy 1 28
M ultiply A o) « YA, A | ¥¥ 1 i3
D ivide A ot B « Lo B comainder—>, Y Y 1 uo
BC  Compare Bitto Zero {1 t EQUAL I W 8 18
cn s UNEQUAL
] CXI Compare Index Increment (Ba) > 1, CD Set OUTSIDE, 0->Ba U YY1 o1
{Bo) % Y. CD Set WITHIN, {621+ 1-»a
4 ¢ Compare A ompare {Aa) o Y, Set the CD ¥ !
L imit Compare A (Avs) > Y > (Ra), Set €D in Limit A
o sk Compare A ompare (A, 1o (Aa) o Y, Set the CD ¥
€6 ated Compare A ompare |Y_(Aa)| to (Au, ), Set the CD ¥
0 JEP Jump on Even Parity (Aast) o (Aa) is Even Parity, JUMP to Y- Il 5
1 1P Jump on 0dd Parity {Au) o (R s 06 Party JUNF ot~ I .25
2 Dz Jump Double Precision Zero  If (A, Aa)=0, il 25
3 DINZ  Jump Double Précision Not
Zer (At M) 0, M - 25
P Jump A Positive ¥
N Jump A Negative
iz JumpAZero
INZ Jump A Not Zero
LBJ  Load Band Jump
JBNZ  Jump B Not Zero
s ump sy- 1
JL Unconditional Jump Lower 1
N Jump o Overflow 1
J0F Jump on Overflow i
INE Jump on Not Equal 1
JE ump on Equal 1
16 ump on Greater Than D >, JUNP fo Y- 1
JGE Jump on Greater Than or
ual £, JUe o Y- N
JLT Jump on Less Tha 6D <, JUMP o - N
JLE  Jump on Less Than or Equal N
INW Jump Outside Limits 3msme Lum(s JUMP to -Y-
W thin Limits cu Witin Linits JUMF' -
R eturn Jump
RIC  Retur Jumpa=1,2,3 IS 4 ek, Fo1oo . JUMP 0 41
" RISC  Return Jump a~4, 5, 6,7 - JUMP to -Y- +1; i switch a is
Set Stop. i
3 J Manual Jump JUNP o - I 1
3 & Manual Jumpa-1,2,3 1f switch a is Set, JUMP to -Y- il
3 IS¢ Manual Jump a<4, 5,6, 7 Jwp bats swicha s Set, Stop il
LT Load CWR s 1
* L6l Load CWR (interrupt) (v;—»cmnw,.m I £
SCT Store VIR (task) (CMRw I E
» SCI_ Store CMIR (interrupt) MR,\,,@)—»Y I E
i HSCT  Store CMIR in Ab (task) (CMRy)—>AD VA 51
i=l S Store CHR in Ab nferup) (CWRyyym)->Ab VA 51
\i=0  HLCT  Load CMR with Ab (task)  (Ab)—>CM VA 571,
i=1  HLCI d CHR with Ab interupt) (AD}->-CH VA 571
HEC ift Left Circular Lef Shif Circular v /1
HOLC  Shift Double Left Circular Lm Double Shift Circular v 81
HRZ it Right Zero Fill Right Shift Zero Fill v /1.
HDRZ bl Right Zero il Right Double Shift Zero Fill v /1.
HRS ift Right Sign Filled Right Shift Sign Fil v 8/1.
HDRS  Shit Doubl Kight Sign Filed Right Double Shift ign Fied v 81,
ingle Scale Factor A Normaize (Aa) Shift Count—Ab v 0721
HDSF  Douie S actor A Normalize (A, Aa) Shift Count—>Ab v 072,
omplem {Aa)'—>Aa v 5.7
ji HDCP  Double Comp\emznu (Asss, Aa) v 51,
b HOR  Inclusive Of (Aa) o (Am-»n -8t v 5/,
b HA (Aa) + (Ab)—> v B
7 HAN  Difference (Aa) — un)—m v i
7 HXOR  Exclusive OR A (ha) % (A v i
7 HAND  AND A (Aa) o (Ab)—»As Ab)-(Abl v ¥
oo o oo 440 1
ivide i Ce ot g
7 HRT  Square Root by Fa>AD; Residie—> Ao v 15!
7 HLB  Load Ba with Bb v |
7 HC ompare Aa with Ab e il (Ab) Set D v
iz HCL  Limit Compare (register)  If (Ays.) > (Ab)  (Ra),Set CD in Limi v
7 Hom lask Compare (register) Compare (Ay) & (Aai 'to (Ahl&Sﬂ me CD v
7 HOB  Compare Bb wi Compare ()t () 5o v
770 HSIM  Read /0 Monitor Clock (10Ca M v I
771°*  HSTC  Read Real Time Cl 11063 REoAb v X
4 HPI™ Prevent Class II| Inferrupts ~ Set Class |11 Interrupt Lockout v 22
75 HAI Auuw Class IIl Interrupts~ Clear Class 11 Interrupt Lockout VA 22
76 HALT Stop CPU v iz
“Privil
%

$1.5 ws memory with operands ot in same bank as instructions (overlapped).
15/1.5 indicates time for instruction when in upper half/lower half word.

ULTRA PARAMETER FORMATS (UF)

INSTRUCTION WORD FORMATS

Nol Parameter [ No.] Parometer | No.] _ Parameters Format |
1[a v kbs] 6[as,b |11 ]amshiftbym P23 PR 7 [T £ ) )
2|aybs | 7]a 2,b, 1 (shift by By ] a ® B I = ¥
3|akybs | 8]ybs a,b,2(shift by A — -
s 9|None 2]y kbs
10,0 18|85,k b [3__6[5 2[2 »[1s vlw[5 B2 0]
Astensk( ) preceding y indicates indirect addre: f a fo b s y
CENTRAL PROCESSOR CONTROL Fomat I .
MEMORY ADDRESS ASSIGNMENT 2 T L 253 & 22’2119 3 i lIE 15 = B LI
Task Mode : ¥
Y T B Format IV A Format IV B
0-7 | Accumulator (A) registers 0-7 2 15 10]9 716 413 10 15 10} 716 9
10 | Unassigned 18 tom b f a m
el S i INDIRECT ADDRESS WORD FORMAT
2027 | Base (S) regiters 07 18
3057 | Unassigned (not usable) 31 07 15- 19 ][5 Bz o
© ¥
Interrupt Mode
f—Function qmu
Address | Use Bits fify h—SuMundwn Codes W Fid W
6x | Breakpoint regster n a—Accumulator Register  p—Bit Positon
7 | Retivs stk ragniee 18 k—Operand Interpretation  y—Operand Address
100107 | Accumulaor (A) regsters 0.7 2 el BShi Dexgmb,
110 | CP monitor clock register 18 Bit 2 Function
111-117 | Index (B) registers 1-7 18 ~Aﬂddru§m§nﬂuwznum ;:,g gy Enm'.czgn,zcs
t Indire ift by By if 25
LA : i | | SRR IS
1CWClass 1 11—Sequential Character g ified by bits 2128
DSW—Class | ASR storage 18
1= Class [ imertik 8 s 18| FORMAT I INSTRUCTION k—FIELD INTERPRETATION
g Ao o1 [T Memony to Aritmetc Read) T Avithmetic to Memory (Store
DSW—Class Il ASR storage 18 ' iy o tUsed
DSW—Class 1 interrupt status code 18 3 ¥ o p il
DSW—Class Il P—storage 18 § [t ool
10W~Class 111 1 4| (Vra>hra ZE rol>Yra Yse>U
DSW—Cless 1 ASR storage 8 5 |isal>hyo ZE Vi Vasxl
DSW—Class I interrupt status code 13
DSW—Class [11 P—storage 18 6 | Wasagh>Ara ZE (A1 0=>Yasa; ;:- >l
1CW-—Class IV 18 7 [ srad=>Ar0 ZE [Am}—v‘mmVnr’U
DSW—Class IV ASR storage 18 e
oWl Vs 8| | S
DSW—Class IV P—storage 18 Store Cycle—Same as arithmeti fo m
MLO—registers for banks 0-15 16 SECSigh Exonded: 26-Zaro Exended: U--Unchanged
REPEAT CONDITIONS BREAKPOINT REGISTER
a | Non-Compare Instructions | a | Compare Instructions i A TS 1
0 [Terminate if & # 0 Terminate D st fo # V=
1 [Terminate if A = 1 [Terminate i setto =
2 |Terminate if A 2 | Terminate if CO set to ? é o ";:;:;“‘7; address
Ol imea e Ui g 11 — Instructon and operand
5 | Terminate if w I even parityon | 5 |Terminate if CD set to < e
wite into 6 | Terminate f 0D st fo dutside
& [Torminate (4 »sudd parity on imi
‘write into memory Terminate if CD set to within limit ACTIVE STATUS REGISTER
7 | Do not terminate Bt Designator
{ FLOATING POINT FORMAT (each word is one's complement) 17 [State |
Sign Fill & 16 [State 11
BorY _ Wantissain Ay or Val i §{“e W b Hardvired
MEMORY LOCKOUT REGISTER SYMBOL DEFINITIONS |-
= MR~ Control Memory. 11 [Class | lockout
lmmlﬂllliﬂﬂ Set—Read locked out | | *pecii 10 [Class |1 lockout
4[3]2{1]0] set—Write locked out | |(a),~Contents of 4, bit n 9 [Class 111 lockout
00000-03777| |CD=-Compare Designator § [Base ) et et
00 0 77| |VEectve address formed 7 |Accumulator/B register seector
=y+(Bu)+{ § emwy lockout inhibi
10 “ 13777 |Y—Effective operand(¥) or 5 |Bootstrap mode
T 7177 y-+{By), depending on k 1
Yo (Y)uy depending 3 [Eed pint vt ingictor
20000-23777] |on 3 &
2 4000-27777] |o—Logical product fand) 1 ~Lzssf ~ or equal
B0 0a-18777) (S-HEEEE IR {6 Wi it 1O it
F—Logical s
Bits 68 1—Interrupt mode
34 777] | texclusive o) L




