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( LU FIELD AOSDR 1-3 MOVER INPUT - LEFT SIDE 

1 EDGE DEC ALD 
CHAR MNEMONIC BITS ORDER FUNCTION PAGE 

000 LUO GATE ZEROS TO LEFT MOVER INPUT U. 05001 
B MDtF.U . 001 LUI' GATE MD REG TO LEFT MOVER INPUT U BITS 0-3-

MOVER INPUT U IITS 4-7. 
GATE F REG TO 05001 ...... 

B R3tU 010 LU2 GATE R REG BITS 24-31 TO LEFT MDVER INPUT U. 05001 
B DCI+U 011 LU3 GATE DIRECT CONTROL DATA IN LINES TO LEFT MOVER INPUT U. 05001 
B XTRtU GATE EXTERNAL INTERRUPT REG TO LEFT MOVER INPUT U. 100 LU4 RESET ;DSOOI 

EXTERNAL INTERRUPT REG. ,. 
; 

B PSV4+U 101 LU5 GATE PSW BITS 32-39 e INSTRUCTION LENGTH.CONDITION REG,PROGRAM 
,o\ASK) TO LEFT MOVER INPUT u. I DSOOI 

B u..U 110 LU6 GATE L REG TO LEFT fClVER INPUT U, BYTE SELECTION CONTROLLED 
BY M IYTE COUNTER. 

DSOOI 

B ~U 111 LU7 GATE L REG TO LEFT MOVER INPUT U. BYTE SELECTION CONTROLLED DSOOI 
IY L IYTE COIJ\ITER. 

MV FIELD ROSDR 4-5 foOVER INPUT - RIGHT SIDE 

eDGe .JR~ ALD 
afAR fIftEtOWIC IITS fUNCTION PAGE 

00 MVO GATE ZEROS TO RIGHT 'MOVER INPUT V. DS021 
I ..... V 01 MVI GATE M REG TO RIGHT MOVER INPUT V. BYTE SELECTION CONTROLLED DS021 

IY L IYTE COUNTER. 

( B .... V 10 MV2 GATE M REG TO RI~·rr MOVER INPUT V, IYTE SELECTION CONTROLLED DS021 
BY M BYTE COUNTER. 

11 MV3 UNDEFINED 

zP FIB.D ROSDR 6-11 ROS ADDRESS BITS o-s 

THIS llIEL.D IS GATED DIRECTLY TO FpRM BITS o-s OF THE NEXT ROS ADDRESS. 

/ 

/' 

( 

eFC 101 - 2050 CONTROL FIELD SPECIFICATION - CPU MODE (LU,MV,ZP,ZF,ZN) 

p---

CIIl01 01 

ZF FIELD ROSDR 1~15 F"'CTION BRANCH CONTAQ,. OR ROS ADDRESS BITS 6-9 
.-!. 

. IF THE ZN FIELD IS NON-ZERO, 
NEXT ROS ADDRESS. 

THIS FIELD IS GATED DIRECTLY TO FORM BITS 6-9 OF THE 

IF THE ZN FIELD IS ZERO, THIS FIELD IS DECODED AS SHOWN BELOW. 

EDGE DEC 
CHAR ""EMONIC BITS DRDER 
~ . :: , ~ ....,...-

0000 ZFO 
R o.ROAR,SCAN 0010 ZF2 

0100 ZF4 
R M(03)·ROAR 0110 ZF6 
R M(47).RQAR 1000 ZF8 
R FMOAR 1010 ZFI0 
R Eo.ROAR 1100 ZF12 
R RETUR~ROAR 1110 ZF14 

ZN FIELD ROSDR 16-18 

EDGE DEC 
CHAR MN~IC IITS ORDeR 

000 ZNO 

S SMIP 001 ZNl 

R AOe .. 3).A 010 ZN2 

R ACeS-U.A 011 ZN3 

100 ZN4 

R FNTRAP iOl ZNs 

R ICCA-O).B 110 ZN6 
R ICC.".I 111 ZN7 " 

FUNCTION 
ALD" 

PAGE 

"'DEFINO 
GATE STORAGE DATA REG IITS FOLLOWSI 

BITS 19-30 TO ROS ADDRESS 
Kk002 

IITS 1-3 TO SCAN CLOCK ADVANCE COUNTER 
BIT 4 TO SuPERVISORY ENABLE STORAGE STAT 
BIT 5 TO PROGRESSIVE SCAN STAT 
BIT 6 TO S~ERVISORY STAT 
BIT 7 TO lID MODE STAT 

LlllDEFINED 
GATE M REG BITS 0-3 TO NEXT ROS ADDRESS BITS 6-9. KK002 

GATE M REG BITS 4-7 TO NEXT ROS ADDRESS IITS 6-9. KKOO2 

GATE F REG TO NEXT ROS ADDRESS liTS 6-9. KKOO2 

GATE EXPONENT DIFFERENCE REG TO NEXT ROS ADDRESS IITS 6-9. KKOO2 
GATE ROS ADDRESS BUFFER REG TO NEXT ROS ADDRESS. 
REGISTER IS SET ON I/O -BREAK-lN. 

THIS KKOO2 

ROS ADDRESS CONTROL eNLI.L VALLE I ZN4) 

ALD 
FUNCTION PAGE 

DECODE ZF FIaD 
SUPPRESS INITIATION OF MAIN STORAGE CYCLE IY DECIMAL ORDER IV? KKOO3 
IN THIS fIIIICROINSTRUCTION IF REFETCH STAT IS OFF AND IAR BIT 30 
IS 1. (NEXT INSTRUCTION IS OFF WORD BOUNDARY.) 

FORCE A BIT TO 1 IF I BIT IS O. 

FORCE A lIT TO 1 IF I BIT IS 1. 

NORMAL ROS ADDRESSING. 
FORCE ROS ADDRESS TO INVALID oP TRAP VALUE IF THIS 
MICROINSTRUCTION WAS REACHED BY A FUNCTION BRANCH. 

FORCE I BIT TO 1 I' A lIT IS O. 
FORCE I BIT TO 1 IF A lIT IS 1. 

11 MAR 65 255099 
3 AUG 6' 255449 
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KKOO3 

CONTROL FIELD SPECIFICATION 
CPU MODE 
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1 
TR FIELD 

EDGE 
CHAR 

A 

A.D 

A.D 
A,D 

A,D 

A,D 

A,D 

A,D 

A,D 

5 

A.D 

A.D 

A,D 

DIe 

DIE 

A,D 

A,D 

A,D 

A,D 

A,D 

TEM'LATE FOR 'A' L.INE STATEMENTI ARRtL.L.L.TTTT 

TEfoIPLATE FOR 'D' ~INE STATEMENTI AAAA.nTT 

WHERE: R • RY FIELD 
I • TC FIFLD 

L. • L.X FIELD A • A~ FIEL.D T • TR FIELD 

'\. ... '" I 

ROSOR 19-23 ADDER ~ATCH DESTINATION 

DEC 
MNEMONIC !tITS ORDeR FUNCTION 

.,.--

Z i DlJft4Y, USED IN 'A' L.lNE STATEMENT WHEN THERE IS ~SO A I 'D' L.INE STATEMENT. 
, 00000 TAO NO GATING FROM ADDER LATCH TO REGISTERS. 

T 00000 . TRO NO GATING FROM ADDER LATCH TO REGISTERS. USED WHEN OTHER 
TERMS OF STATEMENT ARE PRESeNT. 

R 00001 TAl GATE ADDER ~ATCH TO R REG. 

RO 00010 TR2 GATE ADDER ~ATCH BITS 0-1 TO R REG BITS 0-1. 

·M 00011 TR3 GATE ADDER ~ATCH TO M REG. 

D 00100 TR4 GATE ADDER L.ATCH TO SOR. ' 
~O 00101 TR5 GATE ADDER ~ATCH BITS 0-7 10 L. REG BITS 0-7. 

e. 

R,A 00110 TR6 GATE ADDER ~ATCH TO R REG AND SAR. INITIATE STORAGE REQUEST. 

L. 00111 TR7 GATE ADDER L.ATCH TO L. REG. 
HA+A 01000 TR8 GATE HARDWARE-GENERATED ADDRESS TO SAR. INITIATE STORAGE 

REQUEST. DECODE EMIT FIELD TO DETERMINE STORAGE FUNCTION. 

EMIT VAL.UE FlJVCTlON 

XOOO· WRITE IN MAIN STORAGE ADDRESS 80. 
XOOI READ FROM MAIN STORAGE ADDRESS eo. 
XOI0 OR FROM MAIN STORAGE ADDRESS 80. 
XOll UNDEFINED 
.XI00 WRITE IN MAIN STORAGE ADDRESS 84, SET IAR TO 84. 
XI01 READ FROM MAIN STORAGE ADDRESS 84, SET IAR TO 84. 
XII0 UNDEFINED 
XIII UN~IN!D 

R,AN 01001 TR. GATE ADDER LATCH TO R REG AND SAR. INITIATE STORAGE REQUEST. 
SUPPRESS INVALID ADDRESS TRAP, SET INVALID ADDRESS STAT INSTEAD. 

R,AW 01010 TRIO GATE ADDER LATCH TO R REG AND SAR. INITIATE STORAGE REQUEST. 
TRAP IF ADDRESS NOT ON WORD BOUNDRY. 

R,AD 01011 TAU GATE ADDER LATCH TO R REG AND SAR. INIT~ATE STORAGE REQUEST 
TRAP IF ADDRESS NOT ON DOUBLE WORD BOUNDARY. 

D+IAR 01100 TR12 GATE SDR TO IAR. INTERLOCK WITH STORAGE TIMING RING. 

SCAN+D 01101 TR13 GATE SCAN BUS TO SDR IN F~OWING ~ANGEMENTI 
PARITY OF BYTE 0 TO BIT. BITS 0-7 TO BITS 1-8. 
PARITY DP BYTE 1 TO BIT 9. BITS 8-15 TO BITS 10-17. 
PARITY OF BYTE 2 TO BIT 18. BITS 16-23 TO BITS 19-26. 
PARITY OF BYTE 3 TO BIT 27. 

~D PARITY IS INSER.TED IN SDR. 
BITS 24-27 TO BITS 28-31. 

R13 01UO TA14 GATE ADDER LATCH BITS 8-31 TO R REG BITS 8~1. 

A 01111 TR15 GATE ADDER LATCH BITS ~1 TO SAR. INITIATE STORAGE REQUEST. 

L,A 10000 TAl6 GATE ADDER ~ATCH TO L REG AND SAR. INITIATE STORAGE REQUEST. 
R,D 10001 TA17 GATE ADDER L.ATCH TO R REG AND SDR • 

10010 TR18 UNDEFINED 

R,IO 10011 TRl' GATE ADDER LATCH TO R REG. GATE ADDER LATCH BITS 30-31 TO 
I/O REG. 

• NOT PART OF • STATBENT 

. . 

(PC 102 - 2050 CONTROL "IELD SPECIFICATION - CPU MODE c"'t 

,. 

TR FIELD C CONTINueD) 

EDGE 
CHAR MNEMONIC BITS 

A,D H 10100 
... ... '" 'A,I) IA ' 10101-

A,D FOLD 10110 

ALD 
PAGE 

10111 
A,D ~.M 11000 
A,D MLJK 11001 

DR121 

DR121 

DR121 

DRill A,D ..... 11010 

DR111 
A,D MD 11011 

DA111 
A,D M,SP 11100 

DR111 

DAl21 A,D D*8S 11101 
A,D L13 11110 

A.D J 11111 

DR121 

DRl21 

DR121 

DR121 

DR121 

DR121 

DR131 

DR131 

DR121 

DR131 

OR~ FLRCTION 

TR20 GATE ADDER LATCH TO H REG. 

-.TR81 -GAfE ,ADDER ...... A'rO+ BI'TS ,8-U ro -tAR. ... .... . ... 
DR14l 

.. "DlU41 
DR141 TR22 

TR23 

TR24 

TR25 

TR26 

TA27 

TR2e 

TR29 

TR30 

TR31 

GATE SCAN BUS BITS 28-31 TO SDR BITS 28-31. GATE ZEROS TO 
SDR BITS 0-21. GaOD PARITY IS INSERTED IN .SOR. 

""'DEFINED 
GATE ADDER LATCH TO ~ REG AND M REG. 

GATE ADDER LATCH TO L. REG AND ~ REG. 
GATE ~ATCH BITS 12-15 TO J REG. 
GATE ~ATCH BITS 16-19 TO MD COUNTER~f-
TURN OFF REFETCH STAT. 0 
IF LATCH BITS 12-15 AL.L ZERO, TURN~STAT O. OTHERWIse . 

TURN OFF STAT O. 
IF LATCH BITS 16-19 ALL ZERO, TURN ON STAT 1. OTHERWISE 

TURN OFF STAT Ie 
IF LATCH BITS 16-17 AL~ ZERO, TURN ON DNE-SYLLABLE STAT. 

OTHERWISE TURN OFF ONe-sYLLAB~E STAT. 
IF ~ATCH BITS 0-1 EQUAL 00, SET ILC TO 01. 
IF LATCH BITS. 0-1 EQUAL 01 OR 10, SET ILC TO lOe 
IF ~ATCH BITS 0-1 EQUAL II, SET ILC TO 11. 

GATE ADDER LATCH TO L REG. GATE ADDER LATCH BITS 0-15 TO 
M REG BITS 16-31. GATE 'ADDER ~ATCH BITS 0-3 TO HD COUNTER. 

GATE ADDER LATCH BITS 8-11 TO MD COUNTER. 
GATE ADDER ~ATCH TO M REG. GATE ADDER LATCH eITS 8-11 TO 
STORAGE PROTECTION KEY (PSW BITS 8-11>. 

GATE ADDER L.ATCH TO SDR UNDER CONTROL OF CPU BYTE STATS. 

GATE ADDER ~ATCH BITS 8-31 TO L REG BITS 8-31. 

GATE ADDER ~ATCH BITS 12-15 TO J REG. 

11 MAR 65 255099 
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1 
WS FIELD ROSDR 25-27 LOCAL STORAG~ AD~SING (NLLL VALUE: WS4) 

EDGE DEc 
FIMCTION 

ALD 
CHAR MNEMONIC BITS ORDER PAGE ; 

000 WSO UNDEFINED 

L WSl+LSA 001 WSI SET. LSAR TO C,10001 TO ADDRESS WORD 1 OF WORKING STORAGE, KLC»CX. 

L WS2+LSA 010 WS2 SET LSAR TO 010010 TO ADDRESS WORD 2 DFWORKING STORAGE. KLOXX 

L WS.E+LSA OU WS3 SET LSAR BITS 0-1 TO 01, SET LSAR BITS 2-5 TO EMIT FIELD VALUE KLOXX 
TO ADDRESS WORKING STORAGE PER THE EMIT FIELD. 

L FN.J+LSA 100 WS4 GATE LOCAL STORAGE FUNCTION REG TO LSAR BITS 0-1. GATE J REG KLOXX 
TO LSAR BITS 2-5. 

L FN.JG1+LSA 101 WS5 GATE LOCAL STORAGE FUNCTION REG TO LSAR BITS 0-1. 
TO LSAR BITS 2-5. OR A ONE INTO LSAR BIT S. 

GATE J REG KL031 

L FN,MD+LSA 110 WS6 GATE LOCAl STORAGE FUNCTION REG TO'LSAR BITS 0-1. GATE MD REG KLOXX 
TO LSAR BITS 2-5. 

L FN.MDDl+LSA 111 WS7 GATE LOCAL STORAGE FUNCTION REG TO LSAR BITS 0-1. GATE MD REG KL031 
TO LSAR BITS 2-5. OR A ONE INTO LSAR BIT 5. 

CFC 103 - 2050 CONTROL FIELD SPECIFICATION CPU IIGDE (VdF,IV) 

SF FIELD, ROSDR 28-30 

EDGE 
CHAR MNEMlNIC BITS 

L R+LS 000 

L. ·J.S.L~ .001 

L LS+R+LS 010 

011 

L L+LS 100 
L Ls+R,L+LS 101 

L LS+L+LS 110 

111 

IV FIELD ROSOR 32-34 

EDGE 
CHAR MNEMONIC BITS 

000 
C WL+IVD 001 

C WR+IVD 010 

C W.IVD 011 

S IAf4+A,IA 100 

C IA+Z/4 101 

C 

S 

IA+z 

lAio/2+A 

110 

111 

ORDfiR 

SFO 
SFl, 

SF2 

SF3 

SF4 

SF! 

SF6 

SF7 

DEC 
ORDER 

IVO 

IVI 

IV2 
IV3 

IV4 

IV5 

IV6 

IV7 

~". 

CFI0301 

LOCAL STORAGE FUNCTION (NlLL VALUE: SF7) 

IIIJ\1CTtON 

WRITE INTO LOCAL STORAGE FROM R REG. 

READLQC~ STOQAGE INTQ L REG. WRtTE. INl'O ",OCAL :STQRAGE 0, 

FROM R RE • 

READ LOCAL STORAGE INTO R REG. REGENERATE FROM R REG. 

UNDEFINED 

WRITE INTO LOCAL STORAGE FROM'L REG. 

READ LOCAL STORAGE INTO R REG, WRITE INTO LOCAl STORAGE 
FROM L REG. 

' READ LOCAL STORAGE INTO L REG, REGENERATE FROM L REG. 

NO OPERATION. 

INVALID DIGIT TEST AND INSTRUCTION ADDRESS REG CONTROL 

NO OPERATION 
TRAP IF VALUE OF MOVER OUTPUT BITS 0-3 IS GREATER THAN 9. 

TRAP IF VALUE OF MOVER OUTPUT BITS 4-7 IS GREATER THAN 9. 
TRAP IF VALUE OF EITHER MOVER OUTPUT BITS 0-3 OR MOVER OUTPUT 
BITS 4-7 IS GREATER THAN 9. 

INCREMENT IAR BY 4. GATE RESULT TO IAR AND SAR. INITIATE 
STORAGE REQUEST. INHIBIT INVALID ADDRESS TRAP, SET INVALID 
ADDRESS STAT INSTEAD. 
IF INSTRUCTION LENGTH CODE VALUE IS 0 OR 1. INCREMENT IAR 
BY 2. IF ILC VALUE IS 2 OR 3. INCREMENT IAR BY 4. GATE RESULT 
BACK TO IAR. 

p:kl 

KLO)()( 

KLC»OC , 

KLOXX 

KL.OXX 

KLl'XX 

KLOXX 

ALD 
PAGE 

KPOll 

KPOll 

KPOll 

KP012 

KP012 

INCREMENT IAR BY 2. GATE RESlLT BACK TO IAR. KP012 

GATE IAR TO SAR. INCREMENTED BY 2 IF REFETCH STAT IS OFF, NOT KP012 
INCREMENTED IF REFETCH STAT IS ON. INITIATE STORAGE REQUEST. 
INHIBIT INVALID ADDRESS TRAP. SET INVALID ADDRESS STAT INSTEAD. 
IAR IS NOT ALTERED. 

11 MAR 65 255099 
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TEMPLATE FOR 'Dt LINE STATEMENT: AMA+TTTT 'A 1( 

AL FIB.D ROSOR 35-39 

EDGE 
CHAR MIIEMONIC BITS 

A Q+SR1+F 

A LO"S4+ 

A LO.S4. 

.. IA.H 

A Q+SL+-F 

A Q+SL.l+F 

A F.SL.l+F 

A SL.l.Q 

A Q+SL.l 

A SRl.F 

A 

A Q+SR1.Q 

00000 

00001 

00010 

00011 

00100 

00101 

00110 

00111 

01000 

01001 

01010 

01011 

01100 

01101 

01110 

WHERE I A. AL FIELD T • TR FIELD 

ALO 

ALI 

AL2 

AL3 

AL4 

AL5 

AL6 

AL7 

SHIFT CONTRll..hND GATING INTO ADDER LATCH 

FUNCTION 

GATE ADDER OUTPUT TO LATCH, ·NO SHIFT.-

GATE ADDER OUTPUT TO LATCH. SHIFTED RIGHT 1. ENTERING Q. 
SPILL BIT ENTERS F. WHICH IS SHIFTED RIGHT. 

GATE ADDER OUTPUT BITS B-31 TO LATCH BITS 8-31. GATE L REG 
BITS 1-7 TO LATCH BITS 1-? SET LATCH BIT 0 TO TH~COMPLEMENT 
OF STAT 4. 

GATE ADDER OUTPUT BITS 1-31 TO LATCH BITS 1-31. SET LATCH 
BIT 0 TO ZERO. 

GATE ADDER OUTPUT BITS 1-31 TO LATCH BITS 1-31. SET LATCH 
BIT 0 TO ONE. 

GATE ADDER OUTPUT BITS B-31 TO LATCH BITS 8-31. GATE L REG 
BITS 1-7 TO LATCH BITS 1-7. GATE STAT 4 TO LATCH BIT O. 

GATE ADDER OUTPUT TO LATCH. NO SHIFT. GATE IAR TO H REG 
BITS &-31. H REG BITS 0-7 REMAIN UNCHANGED. 

GATE ADDER OUTPUT TO LATCH. SHIFTED LEFT 1. ENTERING Q. 
COMPLEMENT OF SPILL BIT ENTERS F. WHICH IS SHIFTED LEFT. 

ALS GATE ADDER OUTPUT TO LATCH. SHIFTED LEFT 1. ENTERING Q. 
SPILL BIT ENTERS F, WHICH IS SHIFTED LEFT. 

AL9 GATE ADDER OUTPUT TO LATCH. SHIFTED LEFT 1t ENTERING BIT 0 
CF F. SPILL BIT ENTERS F. WHICH IS SHIFTED LEFT. 

ALI0 GATE ADDER OUTPUT TO LATCH. SHIFTED LEFT 1. ENTERING ZERO. 
SPILL BIT ENTERS a. 

AL11 GATE ADDER OUTPUT TO LATCH. SHIFTED LEFT 1t ENTERING Qe 
SPILL BIT IS DISCARDED. 

AL12 GATE ADDER OUTPUT TO LATCH. SHIFTED RIGHT 1. ENTERING ZERO. 
SPILL BIT ENTERS F. WHICH IS SHIFTED RIGHT. 

AL13 GATE ADDER OUTPUT TO LATCH. SHIFTED RIGHT 1. ENTERING ZERO. 
SPILL BIT ENTERS Qe 

AL14 GATE ADDER OUTPUT TO LATCH. SHIFTED RIGHT I, ENTERING Qe 
SPILL BIT ENTERS Qe 

ALD 
PAGE 

ORO?l 

OR061 

OR061 

OR061 

DR061 

DROSl 

DROSl 

DROS1 

DROS1 

DRO?l 

DROSl 

DRO?l 

ORO?l 

DR071 

F.SL.l.Q 01111 ALl! GATE ADDER OUTPUT TO LATCH. SHIFTED LEFT 1. ENTERING BIT 0 OROSl 
OF F. SPILL lilT ENTERS Q. F IS SHIFTED LEFT I. ENTERING ZERO. 

A 5I.4.F 10000 AL16 GATE ADDER OUTPUT TO LATCH. SHIFTED LEFT 4. ENTERING ZEROS. DROXX 

A F.Sl,4+F 10001 

A FPSL4 10010 

A F.FPSL.4 10011 

* NOT PART OF A STATEMENT. 

AL17 

AL1S 

SPILL BITS ENTER F. 

GATE ADDER OUTPUT TO LATCH. SHIFTED LEFT 4. ENTERING F. 
SPILL BITS. ENTER F. 

GATE ADDER OUTPUT BITS 0-7 TO LATCH 0-7. GATE ADDER OUTPUT 
BITS B-31 TO LATCH BITS 8-31. SHIFTED LEFT 4, ENTERING ZEROS. 
SPILL BITS FROM ADDER OUTPUT 8-11 ARE DISCARDED. 

GATE ADDER OUTPUT·BITS 0-7 TO LATCH BITS 0-7. GATE ADDER 
OUTPUT BITS 8-31 TO LATCH BITS 8-31. SHIFTED LefT 4. ENTERING 
F. SPILL BITS FRQM ADDER OUTPUT B-l1 ARE DISCARDED. 

CFC 104 - 2050 CONTRI1 FIELD SPECIFICATION - CPU ICJDE CAL) 

DROSl 

DR~81 

DROSl 

-.-

CFI04 01 

( CDNTIMJED) 

EDGE 
CHAR MNEMONIC -

A 

A 

A 

A 

A 

A 

A 

A 

D 

D 

D 

D 

SR4.F 

FPSR4.F 

1.FPSR4.F 

SR4+H 

F.SR4 

E.FPSL4 

F.SR1+Q 

DKEY 

CH 

D 

AKEY 

nee 
BITS ORDER FUNCTION 

10100 AL20 GATE ADDER OUTPUT TO LATCH. SHIFTED RIGHT 4. ENTERING ZEROS. 
SPILL BITS ENTER F. 

10'101'. AL21 GATE ADDER OUTPUT 'TO LATCH, SHIFTED RIQiT .... 'ENTeRttG F. 
10110 

10111 

11000 

11001 

11010 

11011 

11100 

11101 

11110 

11111 

SPILL BITS ENTER F. 

AL22 GATE ADDER OUTPUT BITS B-31 TO LATCH BITS 8-31. SHIFTED 
RIGHT 4, ENTERING ZEROS. GATE ZEROS TO LATCH BITS 0-7. 
SPILL BITS ENTER F. 

AL23 GATE ADDER OUTPUT BITS 0-7 TO LATCH BITS 0-7. GATE ADDER 
OUTPUT BITS B-31 TO LATCH BITS 8-31. SHIFTED RIGHT 4. 
ENTERING 0001. SPILL BITS ENTER F. A HOT CARRY IS FORCED 
INTO POSITION 7 OF THE ADDER. (THIS ORDER CAN BE USED ONLY 
WITH AN AD FIELD VALUE r:JF AD6.) 

AL24 

AL25 

AL26 

AL27 

GATE ADDER OUTPUT TO LATCH, SHIFTED RIGHT 4. ENTERING ZEROS. 
SPILL BITS ENTER H REG 8ITS 0-3. GATE LATCH BITS 4-7 TO 
R REG BITS 0-3. (THIS ORDER CAN BE USED OM.. Y WITH A TR FIELD 
VALUE OF TRh AND LATCH BITS 4-7 MUST HAVE AN EVEN M.l4BER 
OF ONES.) 

GATE ADDER OUTPUT TO LATCH. SHIFTED RIGHT 4, ENTERING F. 
SPILL BITS ARE DISCARDED. F IS NOT ALTEREDe 

GATE ADDER OUTPUT BITS 0-7 TO LATCH BITS 0-7. GATE ADDER 
OUTPUT BITS 8-31 TO LATCH-BITS B-31, SHIFTED LEFT 4. ENTERING 
THE EMIT FIELD. SPILL BITS FROM ADDER OUTPUT B-11 ARE 
DISCARDED. 

GATE ADDER OUTPUT TO LATCH. SHIFTED RIGHT 1. ENTERING BIT 3 
OF F. SPILL BIT ENTERS Q. F IS NOT CHANGED. 

AL28 GATE DATA KEyS TO LATCH. GATE BITS 28-31 OF DATA KEyS TO F. 

AL29 GATE BUS FROM SB.ECTOR CHANNELS TO LATCH. 

AL30 GATE STORAGE DATA REG TO LATCH. INTERLOCK WITH STORAGE TIMING 
RING TO CAUSE POSSIBLE STORAGE HOLDOFF.· 

AL31 GATE ADDRESS KEYS TO LATCH BITS B-31. GATE ZEROS TO LATCH 
BITS 0-7. 

11 MAR 255099 
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WM FIELD ROSDR~40-43 MOVER OUTPUT DESTINATION 

EDGE 
CHAR MNEMONIC 8ITS OR~R F .... CTION 

ALD 
PAGE 

0000 WHO NO OPERATl ... 'N D5201 

8 W .... 8 Q001 WMl GATE MOVER LAiCHES TO 8YTE OF.M·REG SPECIFIED BY M.BYTE COUNTER. DS2Ql 

8 V61+M8 0010 WM2 GATE MOVER LATCH 8ITS 6-1 TO M 8YTE COUNTER. D5201 

8 W61+L8 0011 WM3 GATE MOVER LATCH 8ITS 6-1 TO L 8YTE COUNTER. 0$201 

GATE MOVER LATCH 8ITS 2-1 TO PSW REGISTER BITS 34-39 8 V21+PSV4 0100 WM4 (CONDITION 05201 
CODE AND PROGRAM MASK). 

8 WPSWO 0101 VMS GATE MOVER LATCH TO PSW REGISTER BITS 0-1 (SYSTEM MASK). D5201 

I WL+J 0110 VM6 GATE MOVER LATCH 8ITS 0-3 TO J REG. D5201 

8 WCHCTL 0111 WM1 GATE MOVER LATCH TO CHANNEL CONTROL. DS201 

8 W,E+I" BlW) 1000 VMS GATE MOVER LATCH BITS 0-1 TO SAR BITS 14-15. 
GATE MOVER LATCH IITS 2-1 TO SAR BITS 24-29. 

DS201 

GATE EMIT FIELD BITS 2-3 TO SAR 8ITS 16-17. 
INITIATE BUMP STORAGE REQUEST. 

8 WL.+G1 1001 WM9 GATE MOVER LATCH BITS 0-3 TO LENGTH COUNTER Gl. RESET G1 SIGN. DS201 

B WR+G2 1010 WM10 GATE MOVER LATCH BITS 4-1 TO LENGTH COU'JTER G2. RESET G2 SIGN. DS201 

8 WG 1011 WMll GATE MOVER LATCH TO COMBINED LENGTH COUNTER G. RESET Gl,G2 SIGNS.D5201 

8 W....sCE?) 

8 WL+Mi) 

8 VR+F 

8 (~~~ 

1100 

1101 

1110 

1111 

WM12 GATE MOVER LATCH TO 8YTE OF M REG SPECIFIED BY M BYTE COUNTER. 
IN CONJUNCTION WITH ORDERS ULO ANDloR URO AND VALUE OF 1 FOR 
BIT 12 OF PSW (ASCII BIT), THE EMIT FIELD IS MO)IFIED IN THE 
MOVER AS FOLLOWS, WHERE 0,1,2,3 ARE EMIT FIELD BITS AND 
0',1',2',3' ARE VALUES USED IN MOVER: 

0' • ,0 0 ,2 
1'-20,1 
2' • 1.2 
3' • ~ 

WM13 GATE MOVER LATCH 8ITS 0-3 TO MD COUNTER. 

VM14 GATE MOVER LATCH 8ITS 4-1 TO F REG. 

WM15 GATE MOVER LATCH 8ITS 0-3 TO MD COUNTER. GATE MOVER LATCH 
8ITS 4-1 TO F REG. 

TEMPLATE FOR 'D' LINE STATEMENT: UPI.B,M8,MD 

OR: LB,MB,MDUP 

WHERE: up. UP FIELD MB • M8 FIELD 
LB • LB FIELD MD • MD FIELD 

ANY COMBINATION OF I.B,MB AND MD 
MAY 8E PRESENT. 

UP FIELD ROSOR 44-45 L8.M8,MD COUNTER FUNCTION CONTROl. (NULL VALUE: UP2) 

EDGE DEC 
CHAR MIIEMONIC BITS ORDER FUNCTION 

D 0+ 00 UPO SET SELECTED COUNTERS TO ZERO. 

D 3+ 01 UP1 SET SELECTED COUNTERS TO THREE. 
D -1 10 UP? DECREMENT SELECTED COUNTERS BY ONE. IF UNDERFLOW. SET TO 

ALL ONES. 
D +1 11 UP! INCREMENT SELECTED COUNTERS 8Y ONE. IF OVERFLOW, SET TO 

ALL ZEROS. 

CFC 105 - 2050 CONTROL FIELD SPECIFICATION - CPU ftJDE (WM,LP.MD,L8,M8,DG) 

DS201 

D5201 

D5201 

D5201 

ALD 
PAGE 

D5311 

D5311 

D5311 

DS311 

MD FIELD ROSIIR 46 

EDGE of. cHAR MNEMONIC 8ITS 

0 MOO 

D , MD ~ ~ 1 MDl 

L8 FIELD ROSDR 47 

EDGE DEC 
CHAR MNEftlJNIC 8ITS ORDER 

0 LBO 

D LB 1 1.81 

M8 FIELD ROSOR 48 

EDGE DEC 
CHAR .... EKJNIC 8ITS ORDER 

0 MBO 

D MB 1 M81 

DG FIELD ROSOR 49-51 

EDGE DEC 
CHAR MNEKJNIC 8ITS ORDER 

000 DGO 

D CSTAT-tADDER 001 001 

D HOTl+ADDER 010 002 
D Gl-1 011 003 

D HOThG-l 100 004 

D Ci2-1 101 DG5 

D G-l 110 006 

D Gh2-1 111 DG1 

CFI05 01 

MO COLMER CONTROL 

FUNCTION p~B 

NO OPERATION 

SELECT. MU C~T~ FDR OPERATIO~ SPECI~IEQ 8~ ~ FiELQ. DSJ~1 

L8 COUNT~ CONTROL 
ALD 

FUNCTION 

/ 
PAGE 

NO OPERATION i 

SELECT 1.8 COUNTER FOR OPERATION SPECIFIED 8Y LP FIELD. DSJll 

M8 COUNTER CONTROl. 

ALD 
FUNCTION PAGE 

NO OPERATION 

SELECT MB COUNTER FOR OPERATION SPECIFIED 8Y ~FIELD. DS311 

LENGTH COUNTER AND CARRY INSERTION CONTROL 

ALD 
FUNCTION PAGE 

NO OPERATION 

INSERT CARRY STAT INTO ADDER. D5301 

INSERT HOT CARRy INTO ADDER. DSJOI 

DECREMENT LENGTH COUNTER Gl BY ONE. IF UNDERFLOW, SET Gl SIGN DSJ02 
TO MINUS AND COUNTER TO ALL ONES. 

DECREMENT COUPLED LENGTH COUNTERS 8Y ONE. IF UNDERFLOW OCCURS· DS30l 
IN 8ITS 4-1, SET G2 SIGN TO MINUS. IF ALI. 8 8ITS UNDERFLOW, 
SET Gl SIGN TO MINUS. INSERT HOT CARRY INTO ADDER. 

DECREMENT LENGTH COUNTER G2 BY ONE. IF UNDERFLOW, SET G2 SIGN DS302 
TO MINUS AND COUNTER TO ALL ONES. 

DECREMENT COUPLED LENGTH COUNTERS 8Y ONE. IF UNDERFLOW OCCURS DS302 
IN BITS 4-1. SET G2 SIGN TO MINUS. IF ALL 8 BITS UNDERFLOW. 
SET G1 SIGN TO MUNUS. 

DECREMENT EACH LENGTH COUNTER BY ONE. IF A COUNTER UNDERFLOWS. DS302 
SET ITS SIGN TO MINUS AND ITS VALUE TO ALL ONES. 
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i 

( 

( 

j 

I 

I 
( 

LL FIELD RCiSDR 5Z-53 MOVER ACTION - LATCH BITS 0-3 '~L VALUE: ULl) 

EDGE 
CHAR MNEMONIC BITS 

DEC 
ORDER 

ALD 
PAGE 

I E+WL 00 

B LL+WL 01 

B VL+WL 10 

B ?+WL 11 

i 
I 
! 

IJLO 

1JL1 

UL2 

LL3 

GATE EMIT FIELD TO MOVER LATCH BITS 0-3. 
(~~TEI EMIT FIELD IS RECODED IF ORDER WM12 IS USED AND ASCII 

BIT IS ON. ~EE WMI2.) 

GATE LEFT INPUT (U) BITS 0-3 TO LATCH BITS 0-3. 

GATE RIGHT INPUT (V) BITS 0-3 TO LATCH BITS 0-3. 

DS10l 

DS10l 

DS101 

GATE TO LATCH BITS 0-3 ACCORDING TO CONTENTS OF MOVER FUNCTION DS10l 
REGISTER AS FOLLOWS: 

FUVCTlON 
REGISTER ACTION 

000 CROSS. GATE U BITS 4-7 TO LATCH BITS 0-3. 
001 OR. GATE OR [F U BITS 0-3 AND V BITS 0-3 TO 

LATCH BITS 0-3. 
010 A~D. GATE AND OF U BITS 0-3 AND V BITS 0-3 TO 

LATCH BITS 0-3. 
011 EXCLUSIVE OR. GATE EXCLUSIVE OR OF U BITS ~ 

AND V BITS 0-3 TO LATCH BITS 0-3. 
100 STRAIGHT. GATE U BITS 0-3 TO LATCH BITS 0-3. 
101 U LEFT.V RIGHT. GATE U BITS 0-3 TO LATCH BITS 0-3. 
110 V LEFT.U RIGHT. GATE V BITS 0-3 TO LATCH BITS 0-3. 
111 UNDEFINED 

UR FIELD ROSOR 54-55 MOVER ACTION - LATCH BITS 4-7 (Nl1..L VALUE: LRlJ 

EDGE 
CHAR MNEMONIC 

B 

I 

B 

B 

E+WA 

UR+WR 

\lR+WR 

?+WA 

DEC 
BITS ORDER 

ALD 
PAGE 

00 

01 

10 

11 

URO GATE EMIT FIELD TO MOVER t.ATCH BITS 4-7. 
(NOTE: EMIT FIELD IS ReCODED IF ORDER WM12 IS USED AND ASCII 

BIT IS ON. SEE WMl.2.) 

DSI01 

URI GATE LEFT INPUT CU) BITS 4-7 TO LATCH BITS 4-7. DSI01 

UR2 GATE RIGHT INPUT lV) BITS 4-7 TO LATCH BITS 4-7. DSI01 

UR3 GATE TO LATCH BITS 4-7 ACCORDING TO CONTENTS [F MOVER FUNCTION DSI01 
REGISTER AS FOLLOWS: 

FIMCTION 
REGISTER ACTION 

000 CROSS. GATE U BITS 0-3 TO LATCH BITS 4-7. 
001 OR. GATE OR OF U BITS 4-7 AND V BITS 4-7 TO 

LATCH BITS 4-7. 
010 AND. GATE AND OF U BITS 4-7 AND V BITS 4-7 TO 

LATCH BITS 4-7. 
011 ExCLUSIVE OR. GATE EXCLUSIVE OR OF U BITS 4-7 

AND V BITS 4-7 TO LATCH BITS 4-7. 
100 STRAIGHT. GATE U BITS 4-7 TO LATCH BITS 4-7. 
101 U LEFT.V RIGHT. GATE V BITS 4-7 TO LATCH BITS 4-7. 
110 V LEFT,U RIGHT. GATE U BITS 4-7 TO LATCH BITS 4-7. 
111 UND~INED 

NOTE:- wHEN EQUAL DECIMAL ORDERS ARE USED IN ll.. AND UR FIELDS, THE 
FOLLOWING COMBINATION MNEMONICS ARE USED: 

Ll.l AND URl: U+W 

UL2 AND UR2: V+W 

Ll.3 AND UR3: ?+W 

CFC 106 - 2050 CONTROL FIELD SPECIFICATION - cPU MODE (LL,UR,ce) 

-

CE FIELD ROSOR 57-60 

THIS FIELD IS USED AS DATA BY MICRO ORDERS. 
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f 
f 

r 

LX FIELD 

EDGE 
CHAR 

A 

A 

A 

A 

A 

A 

A 

A 

TC FIELD 

EDGE 
CHAR 

A 

A 

RV FIELD 

EDGE 
CHAR 

A 

A 

A 

A 

B 

TE"'LATE FOR 'A' LINE STATEMENTI RRRtLLL+TTTT 
WHERE: R • RY FIELD 

t • TC FIELD 
L • LX FIELD 
T • TR FIELD 

RaSOR 61.-63 

MNEMONIC BITS 

000 

1. 000 

L 001 

SGN 010 

E 011 

LRL 100 

LWA 101 

4 110 

64C 111 

ROSDR 64 

MNEMONIC BITS 

+ 
o 
1 

ROSOR 65-67 

MNEMONIC BITS 

000 

R 001 

M 010 

M23 011 

H 100 

SEMT 101 

110 

111 

DEc 
ORDER 

LXO 

LXO 

LXl 

L)(2 

LX3 

LX4 

LXS 

LX6 

LX7 

DEC 
ORDER 

TCO 

TCl 

DEC 
. ORDER 

RYO 

RYl 

RY2 

RY3 

RY4 

RYS 

RY6 

RY7 

LEFT INPUT TO ADDER (XG) 

FLWCTION 

NO OPERATItJII 

NO OPERATION - USED WITH TCO (COMPLEMENT) FOR -1. 
GATE L REG TO XG. 

ALD 
PAGE 

DROU 

DROll 

DROll 

GATE ONE TO XG BIT O. GATE ZEROS TO OTHER BITS OF XG. DROll· 

GATE EMIT FIELD TO XG BITS 27-30. GATE ZEROS TO OTHER BITS. DROll 

GATE L REG BITS 16-31 TO XG BITS 0-15. GATE ZEROS TO BITS 16-31. DROll 

GATE L REG TO XG. OR ONES INTO XG BITS 30-31 AND RIGHT DROll 
INPUT (V) BITS 30-31. THIS MICROINSTRUCTION MUST CONTAIN 
ORDER TCO AND EITHER RV1 OR RV4. (USED TO COMPARE WORD 
ADDRESSES) 

GATE ONE TO XG BIT 29 (HOT 4). GATE ZEROS TO OTHER BITS. DROll 

GATE ONES TO XG BITS 0-1. GATE ZEROS TO OTHER BITS. DROll 

TRUE/COMPLEMENT GATING TO LEFT ADDER INPUT (NULL VALUE: TC1) 

FUNCTION 

GATE COMPLEMENT OF XG TO LEFT ADDER INPUT. 

GATE XG (TRUE) TO LEFT ADDER INPUT. 

RIGHT INPUT TO ADDER (Y) 

FUNCTION 

NO OPERATION 

GATE R REGISTER TO Y. (SEE NOTE BELOW) 

GATE M REGISTER TO Y. 

GATE M REG BITS 16-31 TO Y BITS 16-31. GATE ZEROS TO BITS 0-15. 

GATE H REGISTER TO Y. (SEE NOTE BELOW) 

OR THE FOUR SDR PARITY BITS INTO THE FOUR EMIT FIELD BITS. 

UNDEFINED 

UNDEFINED 

ALD 
PAGE 

DR021 

DR021 

ALD 
PAGE 

DR021 

Dflt021 

DR021 

DR021 

DR021 

D5021 

NOTE: IF ORDER LX5 I~ USED, ONES ARE ORED INTO Y BITS 30-31. SEE LXS. 

CFC 107 - 2050 CONTROL FIELD SPECIFICATION - CPU MDDE (LX,TC,Ry,AD) 

AD FIELD RaSOR 68-71 ADDER F\JNCTI~ (NlLL VALUEI ADl» 
~ ., 

CII107 01 

lOGE 
CHAR MNEMONIC BITS 

DEC 
ORDER FUNCTION A~ PA 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

BCFO 

BCO 

BCYC 

BCIB 

BC 

Bca 
Dtt.. 

DCO 

DDCO 

DHH 

DCBS 

0000 

• OQOl, 

0010 

0011 

0100 

0101 

0110 

0110 

0111 

1000 

1001 

1010 

1011 

1100 

ADO UNDEFINED 

AD1 ADD. NO CARRIES ENTERED OR SAVED 
• -..... t. • , .. • 

AD2 ADD. NO CARRY SA VEO. IF F REG EQUALS· ZERO, INSERT CARRY 
INTJ pOSITIO~ 31. 

AD3 UNDEFINED 

A04 ADD. SET CARRY STAT TO CARRY OUT OF POSITION O. 

ADS ADD. SET CARRY STAT TO EXCLUSIVE OR OF CARRIES OUT OP 
POSITIONS 0 AND 1. 

AD6 ADD. SET CARRV STAT TO CARRY OUT OF POSITION 1. BLOCK CARRY 
FROM POSITION a TO POSITION 7. 

AD6 AS ABOVE. USED WITH ORDER AL23. 

AD7 ADD. SET CARRY STAT TO CARRY OUT OF POSITION a. 
ADS DECIMAL HALVE (LOW ORDER). BIT 2 OF EACH DIGIT OF THE SUM IS 

TESTED. IF THE BIT IS ONE. THE NEXT DIGIT POSITION TO THE 
RIGHT IN THE L REG IS SET TO 0110. IF THE BIT IS ZERO, THE 
DIGIT IN L REG IS SET TO 0000. THE LEFTMOST DIGIT IN THE L REG 
IS SET IN THE SAMe WAY FROM THE AUXILIARY TRIGGER. 

DR03l 

DR032 

DR032 

DR032 

DR032 

DR032 

DR031 

AD9 DECIMAL ADD. SET STAT 1 TO CARRY OUT OF POSITION O. INSERT DR032 
PREVIOUS VALUE OF STAT 1 AS CARRY INTO POSITION 31. TEST 
CARRY OUT OF EACH DIGIT POSITION. IF CARRY, SET CORRESPONDING 
DIGIT POSITION IN L REG TO 0000. IF NO CARRY, SET DIGIT IN 
L REG TO 0110. 

ADlO DECIMAL ,DOUBLE. SET STAT 1 TO CARRY OUT OF POSITION O. INSERT DR032 
PREVIOUS VALUE OF STAT 1 AS CARRY INTO POSITION 31. TEST 
EACH DIGIT OF SUM. IF 5 OR GREATER, SET CORRESPONDING DIGIT 
POSITION IN L REG TO 0110. IF LESS THAN 5, SET DIGIT IN L REG 
TO 0000. 

AD11 DECIMAL HALVE (HIGH ORDER). BIT 2 OF EACH DIGIT OF THE SUM IS DR032 
TESTED. IF THE BIT IS ONE. THE NEXT DIGIT POSITION TO THE 
RIGHT IN THE L REG IS SET TO 0110. IF THE BIT IS ZERO, THE 
DIGIT IN L REG IS SET TO 0000. THE LEFTMOST DIGIT IN L REG IS 
SET TO 0000. THE AUXILIARY TRIGGER IS SET TO BIT 2 OF THE 
RIGHTMOST SUM DIGIT (SUM BIT 30). . 

AD12 DECIMAL ADD. SET STAT 1 TO CARRY OUT OF LEFTMOST BYTE POSITION DR032 
FOR WHICH A BYTE STAT IS ON. INSERT PREVIOUS VALUE OF STAT 1 
AS CARRY INTO POSITION 1. TEST CARRY OUT OF EACH DIGIT 
POSITION. IF'CARRV. SET CORRESPONDING DIGIT POSITION IN L REG 
TO 0000. IF NO CARRY, SET DIGIT IN L REG TO 0110. 

-, 
"-

1101 AD13 UN~INED 

1110 AD14 UNDEFINED 

1111 AD15 UNDEFINED 

NOTE: IN ALL CASES ADDITION IS BINARY. THe TERM 'DECIMAL ADD' 
USED ABOVE REFERS TO THE MANNER OF GENERATING THE 
CORRECTION FACTOR IN THE L REG. 
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J 

1 
AB FIELD 

EDGE 
OtAR 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

ROSOR 72-" CONDITION BRANCH TEST A 

""'EMONIC 

o 
1 

SO 

SI 

52 

S! 

S4 

S! 

S6 

S7 

CSTAT 

lSYLS 

LSGNS 

¥SGNS 

W.O 

MD-FP 

MD!-O 

Gl-o 

Gl<O 
G(4 

.r 

DEC 
BITS ORDER FUNCTION 

000000 ABO SET A BIT 1~ o. 

000001 . ABI ,SET A ~IT TI;) h 

000010 

000011 

000100 

000101 

000110 

000111 

001000 

001001 

001010 

001011 

001100 

001101 

001110 

001111 

010000 

010001 

010010 

AB2 SET A BIT TO VALUE OF STAT O. 

AB! SET A BIT TO VALUE OF STAT 1. 

AB4 SET A BIT TO VALUE OF STAT 2. 

AB5 SET A BIT TO VALUE OF STAT !. 

AB6 SET A BIT TO VALUE OF STAT 4. 

AB7 SET A BIT TO VALUE OF STAT 5 •. 

AB8 SET A BIT TO VALUE OF STAT 6. 

AS9 SET A BIT TO VALUE CF STAT 7. 

AS10 SET A BIT TO VALUE OF CARRY STAT. 

AB11 UNDEFINED 

AB12 SET A BIT TO VALUE OF ONE SYLLABLE OP IN BUFFER STAT. 

AB1! SET A BIT TO VALUE OF L SIGN STAT. 

AB14 SET A BIT TO EXCLUSIVE OR OF L SIGN STAT AND R SIGN STAT. 

AB1! UNDEFINED 

AB16 PERFORM AND OF MD REG (MASK) AND DECODED CONDITION REG. 
IF RESULT IS NON-ZERO,'SET A BIT TO ONE. IF RESULT 
IS ZERO, SET BIT A TO ZERO. 

AB17 IF MOVER LATCHES ARE ZERO. SET A BIT TO ONE. IF NON-ZERO.' 
SET A BIT TO ZERO. 

AB18 IF MOVER LATCH BITS O-! ARE ZERO. SET A BIT TO ONE. IF NON­
ZERO. SET A BIT TO ZERO. 

ALD 
PAGE 

KI<2,Ol 

KI<201 

KI<201 

KI<201 

KI<201 

KI<201 

KK201 

KI<201 

KI<201 

KK211 

KK211 

KK211 

KK211 

KK251 

KK2ll 

KK2ll 

010011 AB19 IF MOVER LATCH BITS 4-7 ARE ZERO. SET A BIT TO ONE. IF NON- KK211 
ZERO. SET A BIT TO ZERO. 

010100 AB20 IF BOTH BIT 0 AND BIT ! OF MD REG ARE ZERO. SET A BIT TO ONE. KK221 
OTHERWISE SET A BIT TO ZERO. (VALID FLOATING POINT REG) 

010101 AB21 IF MB COUNTER EQUALS !. SETA BIT TO ONE. OTHERWISE SET . KK221 
A BIT TO ZERO. 

010110 AB22 SET A BIT TO COMPLEMENT OF MD REG BIT !. KK221 

010111 

011000 

011001 

AB2! IF LENGTH COUNTER Gl IS ZERO, SET A BIT TO ONE. OTHERWISE 
SET A BIT TO ZERO. 

AB24 SET A BIT TO VALUE OF LENGTH CDUNTERGI SIGN. 

AB25 IF COUPLED LENGTH COUNTERS HAVE VALUE LESS THAN 4, SET A BIT 
TO ONE. OTHERWISE SET A BIT TO ZERO. SIGN OF Gl IS INCLUDED 
IN VALUE. 

KK221 

KK221 

KK221 

CFC 108 - 2050 CONTROL FIELD SPECIFICATION - CPU MODE (AB) 

-

AB FIELD e CONTIMJED) 

EDGE 
CHAR 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

...,EMONIC 

G1MBZ 

IOSO' 

IOSZ 
R(!I) 

F(2) 

LeO) 

F-o 

TZ*BS 

EDITPAT 

PROB 

TIMUP 

GZ/MB! 

LOG 

STt-O 

D(7) 

SCPS 

SCFS 

STORV 

W(67)+AB 

BITS 

011010 

OUOIl 

011100 

011101 

011110 

011111 

100000 

100001 

100010 

100011 

100100 

100101 

100110 

100111 

101000 

101001 

101010 

101011 

101100 

101101 

101110 

101111 

110000 

110001 

DeC 
ORDER FlftCTION 

AB26 IF EITHER LENGTH COUNTER Gl OR MB COUNTER IS ZERO. SET A BIT 
TO ONE. OTHERWISE seT A BIT TO ZERO. . 

'ABi7 . SET A BIT TO VALUE.(I= ,~TIPLE)(OR CHANNEL.. StAT .0 .... 

AB28 SET A BIT TO VALUE OF MULTIPLEXOR CHANNEL STAT 2. 

AB29 SET A BIT TO VALUE OF R REG BIT !1. 

AB!O SET A BIT TO VALUE OF F REG BIT 2. 

AB!l SET A BIT TO VALUE OF L REG BIT O. 

AB!2 

AB!! 

IF F REG IS ZERO. SET A BIT TO ONE. OTHERWISE SET A BIT 
TO ZERO. 

IF STAT 0 IS OFF AND ADDER OUTPUT BITS 8-11 ARE ZERO. SET 
A BIT TO ONE. OTHERWISE SET A BIT TO ZERO. 

I 

AB34 IF ALL BYTES OF ADDER OUTPUT SPECIFIED BY BYTE STATS ARE ZERO. 
SET A BIT TO ONE. OTHERWISE SET A BIT TO ZERO. 

AB!! 

AB36 

AB!1 

AB39 

SET A BIT TO VALUE OF EDIT STAT 1. SET B BIT TO VALUE OF EDIT 
STAT 2. (SEE NOTE 1) 

SET A BIT TO VALUE OF PSW BIT 15. 

SET A BIT TO VALUE OF TIMER UPDATE SIGNAL. RESET TIMER 
UPDATE SIGNAL. 

UNDEFINED 

AB!9 IF EITHER THE VALUE OF THE COUPLED LENGTH COUNTER G IS ZERO 
OR THE VALUE OF THE MB COUNTER IS 3 SET A BIT TO ONE. 
OTHERWISE SET A BIT TO ZERO. 

AB40 UNDEFINED 

AB41 SET A BIT TO VALUE OF LOG/SCAN STAT. 

AB42 IF SCAN TEST COUNTER IS ZERO. SET A BIT TO ONE. OTHERWISE 
SET A BIT TO ZERO. 

AB43 IF LENGTH COUNTER G2 IS LESS THAN OR EQUAL TO LB COUNTER. SET 
A BIT TO ONE. OTHERWISE SET A BIT TO ZERO. SIGN OF LENGTH 
COUNTER IS IGNORED. 

AB44 UNDEFINED 

AB45 SET A BIT TO VALUE OF SDR BIT 7. 

AB46 SET A BIT TO VALUE OF SCAN PASS STAT. 

AB47 SET A BIT TO VALUE OF SCAN FAIL STAT. 

AB49 SET A BIT TO VALUE OF I/O STORAGE VIOLATION TRIGGER. 

AB49 SET A BIT TO VALUE OF MOVER LATCH BIT 6. SET B BIT TO VALUE 
OF MOVER LATCH BIT 7. (SEE NOTE 1) 

11 MAR 255099 
! AUG 6! 255449 
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KK191 

KK221 

KI<231 

KI<231 

KI<231 

KK231 

KK231. 

KK2!1 

KK2!1 

KK231 

KK231 

KK291 

KK291 

KI<251 

KI<221 

KI<291 

KK291 

KiC291 

KK291 
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( AB FIELD (CONTINUED) 

1 
EDGE OR~ CHAR MNEfIlNIC BITS FUNCTION 

R Z23t10 110010 ABSO IF ADDER L 'JTPI,;T BITS 16-31 ARE NON-ZERO SET A BIT TO ONE. 
OTHERwISE SET A BIT TO ZERO. 

R CCW2DK ' 110011 AS51 IF SDR BITS 16-31 AND 5-7 ARE ALL ZERO SET A BIT 'TOONE. 
OTHERWISE SET A BIT TO ZERO. (COUNT AND FLAG TEST) 

, 

R MXBIO 110100 ABS2 SET A BIT TO VALUE OF MlL TIPLEXOR INPUT BUFFER BIT O. 

R IBFULL 110101 ABS3 SET A BIT TO VALUE OF INPUT BUFFER FULL STAT. 

R CANG 110110 AB54 IF ADDER OUTPUT BITS 29-31 ARE NO~ZERO OR INVALID ADDRESS 
TRIGGER IS ON, SET A BIT TO ONE. OTHERWISE ~ET A BIT TO ZERO. 

R OLOG 110111 ABS5 SET A BIT TO VALUE OF CHANNEL ERROR LOG RE~ST LINE. 
. ! 

R I-FETCH 111000 AB56 FOUR-WAY BRANCH I (SEE NOTE U 
O+A,O+B IAR BIT 30 IS ONE AND REFETCH STAT OFF 
0+A,I+8 IAR 8IT 30 IS ONE AND REFETCH STAT ON 
I+A.0+8 IAR BIT 30 IS ZERO 
I .. A.l .. B exCEPTION TRIGGER ON 

R IA(30) 111001 ABS7 SET A BIT TO VALUE OF IAR BIT 30. 

R EXT.CHIRPT 111010 ABS8 IF EITHER A TIMER UPDATE REQUEST HAS OCCURRED, OR AN EXTERNAL 
INTERRUPT IS REQUESTED WITH MASK BIT ON. SET A BIT TO ONE. 
OTHERWISE SET A BIT TO ZERO. IF A CHANNEL INTERRUPT IS 
REQUESTED SET B BIT TO ONE. OTHERWISE SET B BIT TO ZERO. 
(SEE NOTE 1) 

R DCHOt.D 111011 ABS9 SET A BIT TO VALUE OF DIRECT CONTROL HOLD LINE. 
R PSS 111100 AB60 SET A BIT TO VALUE OF PROGRESSIVE SCAN STAT. 
R 1054 lU101 AB61 SET A BIT TO VALUE OF N.JL.TIPLEXOR CHANNEL STAT 4. 

111110 AB62 UNDEFINED 

R RX.SO 111111 AB63 IF STAT 0 IS ON AND M REG BITS 0-1 HAVE VALUE 01 SET A BIT 

( TO 'ONE. OTHERWISE SET A BIT TO ZERO. 
(RX FORMAT AND INDEXING REQUIRED) 

. '. 
NOTE 1 IN BRANCHES WHERE BOTH A AND B BITS ARE SET. THE BBIT VALUE 

IS THE OR OF VALUES SPECIFIED BY AB AND BB FIELDS. 

NOTE 2 A BIT AND B BIT VALUES MAY BE SUBSEQUENTLY ALTERED BY ZN FIELD ORDERS. 

NOTE 3 ALL AB FIELD BRANCHES TEST CONDITIONS EXISTING AT THE END OF THE 
PREVIOUS CYCLE. 

, . 
i 
I 

CFC 109 -,2050 CONTROL FIELD SPECIFICATION - CPU MODE CAl) 

-
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PAGE 
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1(1(191 
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( BB FIELD ROSDR 7&-82 B CONDITION TEST 

1 EDGE DEC 
CHAR foWEMONIC BITS ORDER FUNCTION 

R 0 00000 BBO Sr-~ B BIT TO O. 

R 1 OOOO! 'BBl SET B BIT TO 1. 
R SO 00010 BB2 SET B BIT TO VALLE CJ= STAT 0.. 

I 
R SI I 

I 
00011 BB3 SET B BIT TO VALUE OF STAT 1. 

, 
R S2 00100 BB4 SET B BIT TO VALUE CJ= STAT 2. t 

I 
! R 53 00101 8B5 SET B BIT TO VALUE OF STAT 3. 
! R 54 00110 BB6 SET B BIT TO VALUE CJ= STAT 4. I 
! R S5 00114 BB7 SET B BIT TO VALUE OF STAT 5. i 

t 
R 56 01000 BBB SET B BIT TO VALUE OF STAT 6. 

i R S7 01001 BB9 SET B BIT TO VALUE OF STAT 7. 
I R RSGNS 01010 BBI0 SET B BIT TO VALUE OF R SIGN STAT. , 
i 

R HSCH 01011 BBll IF HIGH SPEED CHANNEL IS OPERATING OR 256 SUB CHANNEL OPTION 
IS INSTALLED. SET B BIT TO ONE. OTHERWISE SET B BIT TO ZERO. 

I R EXC 01100 BB12 SET B BIT TO VALUE OF EXCEPTION TRIGGER. 
f R WR-O 01101 BB13 IF MOVER LATCH BITS 4-7 ARE ZERO. SET B BIT TO ONE. 
i OTHERWISE SET B BIT TO ZERO. 
t 01110 BB14 UNDEFINED I 
! R 11380 01111 BB15 IF ADDER OUTPUT BUS BITS B-13 ARE ZERO. SET B BIT TO ONE. 
I OTHERWISE SET B BIT TO ZERO. I 

~ R T(O) 10000 BB16 SET B BIT TO VAlUE OF ADDER OUTPUT BUS BIT O. i 
( 1 R T-O 10001 BB17 IF ADDER OUTPUT BUS IS ZERO. SET B BIT TO ONE. OTHERWISE , 

SET B BIT TO ZERO. t 

I 
~ R 1'Z*BS 10010 BB18 IF THE BYTES OF THE ADDER OUTPUT BUS SPECIFIED BY THE BYTE 

STATS ARE ALL ZERO, SET B BIT TO ONE. OTHERWISE SET B BIT 
TO ZERO. 

R W81 10011 BB19 IF THE MOVER LATCHES CONTAIN 0000 0001 SET B BIT 'TO ONE. 
OTHERWISE SET B BIT TO ZERO. 

R La-O 10100 BB20 IF LB COUNTER IS ZeRO SET B BIT TO ONE. OTHERWISE SET B BIT 
TO ZERO. 

R La-3 10101 BB21 IF LB COUNTER EQUALS 3 SET B BIT TO ONE. OTHERWISE SET B BIT 
TO ZERO. 

R M[)80 10110 BB22 IF MD REG IS ZERO SET B BIT TO ONE. 
ZERO. 

OTHERWISE SET B BIT TO 

R G280 10111 BB23 IF LENGTH COUNTER G2 IS ZERO SET B BIT TO ONE. OTHERWISE . 
SET B BIT TO ZERO. 

R G2{O 11000 BB24 SET B BIT TO VALUE OF LENGTH COUNTER G2 SIGN. 
R G2LBZ 11001 BB25 IF EITHER LENGTH COUNTER G2 OR LB COUNTER 

TO ONE. OTHERWISE SET B BIT TO ZERO. 
IS ZERO, SET B BIT 

( 

eFC 110 -2050 CONTR(L FIELD SPECIFICATION - CPU flCJDE (BB) 

w 

BB FIELD ( CONTINUED) 

ALD 
PAGE 

EDGE 
CHAR JliWEKlNIC BITS -
R IOSI 11010 

KK141' R MO/.}l ' 11011 

KK141 

Kk141 
R IVA 11100 
R IOS3 11101 

KK141 
R (CAR) 11110 

KK141 
R (ZOO) 11111 

KK141 

KK141 

KK141 

KK141 

KK151 

kK141 

kK151 

kK151 

KK151 

kK151 

KK151 

KK151 

KK151 

KK161 

KK161 

KK161 

KK161 

KK161 

KK161 

DEC ALD 
ORDER FUNCTION PAGE 

BB26 SET B BIT TO VALUE CF MLIL. TIPLEXQR CHANNEL STAT h KK151 

IB27 . IF, EITHER BIT· 1 {)R' BIt 3 OF, EI.fH&R HD REG· OR, J REG, Ito OlliE., SET 
B BIT TO ONE (ILLEGAL FP REG). OTHERWISE SET B BIT T ZERO. 

. KK161 

BB28 SET B BIT TO VALUE OF INVALID ADDRESS STAT. KK161 

BB29 SET B BIT TO VALUE OF MULTIPLEXOR CHANNEL STAT 3. KK161 

BB30 SET B BIT TO VALUE OF CARRY LATCH AS SET THIS CYCLE. KK111 

BB31 SET B BIT TO VALUE OF ADDER SUM BIT 0 (BEFORE SHIFT) THIS CYCLE. KKl11 

NOTE WITH THE EXCEPTION OF ORDERS BB30 AND BB31. ALL TESTS 
ARE MADE ON THE STATUS OF THE CPU AT THE END OF THE 
PREVIOUS CYCLE. 
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1 
SS FIELD ROSOR 84-89 STAT SETTING AND MISCELLANEOUS CONTROL 

EDGE DEC ALD 
CHAR MNEfiONIC BITS ORDER FIJIICTION PAGE 

000000 SSO NO OPERATION 

000001 SS1 UNDEFINED 

000010 SS2 IJIIDEFINED 

C D+CR*BS 000011 SS3 SET CONDITION REG FOR TEST AND SET INSTRUCTION. SET COND REG RP251 
BIT 0 TO O. SET BIT 1 OF COND REG TO ONE-IF THE FIRST BIT IS 
ON IN ANY SDR BYTE SELOCTED BY THE CPU BYTE STATS. WHEN USED 
WITH LARGE CAPACITY ST RAGE. THIS ORDER INTERLOCKS THE SAME 
AS AN SDR TO LATCH TRANSFER. 

C E+SCANCTL 000100 SS4 CONTROL SCAN STATS PER EMIT FIELD AS FOLLOWS: KS601 

EMIT FUNCTION 

0000 IF SCAN TEST STAT IS OFF AND SDR IS ALL ONES SET SCAN 
TEST STAT ON. IF SCAN TEST STAT IS ON AND SDR IS ZERO 
LEAVE SCAN TEST STAT ON. OTHERWISE SET SCAN TEST STAT OFF. 

C 

C 

C 

C 

C 

C 

C 

C 

C 

0001 IF SCAN TEST STAT IS OFF TURN ON SCAN PASS STAT. 
IF SCAN TEST STAT IS ON TURN ON SCAN FAIL STAT. 
INCREMENT SCAN TEST COUNTER BY 1. 

0010 TURN OFF SCAN TEST STAT. 

0011 TURN OFF IGNORE ti~ ERROR TRIGGER. 

0100 TURN ON IGNORE ti~ ERROR TRIGGER. 

0101 TURN OFF SCAN PASS STAT AND SCAN FAIL STAT. 

0110 TURN ON INVERT·SAR BIT 13 TRIGGER. 

0111 TURN ~FF INVERT SAR BIT 13 TRIGGER. 

1000 SET SUPERVISORY SCAN TRIGGER TO VALUE OF SOA BIT 6. 
SET PROGRESSIVE SCAN STAT TO VALUE OF SOA BIT 5. 
SET CLOCK ADVANCE COUNTER TO VALUE OF SDR BITS 0-2. 

1001-1011 UNDEFINED 

1100 TURN OFF LOG/SCAN STAT. 

1101-1111 UNDEFINED 

L,RSGNS 000101 SS5 IF LEFT MOVER INPUT U BITS 4-7 HAS VALUE LESS THAN 1010. 
FORCE INVALID DATA ROS TRAP. 

IF VALUE EQUALS 1011 OR 1101 (MINUS SIGN) TURN ON L SIGN STAT 
AND INVERT R SIGN STAT. 

OTHERWISE TURN OFF L SIGN STAT. 

IVD/RSGNS 000110 SS6 IF LEFT MOVER INPUT U BITS 4-7 HAS VALUE LESS THAN 1010. 
FORCE INVALID DATA ROS TRAP. 

IF VALUE EQUALS 1011 OR 1101 (MINUS SIGN) INVERT R SIGN STAT. 

EDITSGN 000111 SS7 IF MOVER LATCH BITS 4-7 HAS VALUE GREATER THAN 1001 (VALID SIGN) 
TURN ON R SIGN STAT. OTHERWISE TURN OFF R SIGN STAT. 

IF MOVER LATCH BITS 4-7 EQUAL TO 1010. 1100. 1110 OR 1111 (PLUS 
SIGN) TURN OFF L SIGN STAT. 

E+S03 001000 SS8 GATE EMIT FIELD TO STATS 0-3. 

S03ge,1+LSGN 001001 SS9 TURN ON STATS 0-3 PER EMIT FIELD. TURN ON L SIGN STAT. 
S03QE 

S03QE,O+BS 

XO,BO.1SYL 

FPZERO 

001010 SS10 TURN ON STATS 0-3 PER EMIT FIELD. 

001011 SSl1 TURN ON STATS O-~ PER EMIT FIELD. TURN OFF CPU BYTE STATS. 
001100 SS12 IF ADDER LATCH BITS 12-15 ARE ZERO. SET STAT 0 TO ONE. (X=O) 

OTHERWISE SET STAT 0 TO ZERO. 
IF ADDER LATCH BITS 16-19 ARE ZERO. SET STAT 1 TO ONE. (B-O) 

OTHERWISE SET STAT 1 TO ZERO. 
IF ADDER LATCH BITS 16-17 ARE ZERO. SET oNE-SYLLABLE-OP-IN-

BUFFER STAT TO ONE. OTHERWISE SET THIS STAT TO ZERO. 

001101 SS13 IF ADDER LATCH BITS 8-31 ARE ZERO, F REG IS ZERO, AND STAT 3 
IS ON, TURN ON STAT O. OTHERWISE TURN OFF STAT O. 

CFC 111 - 2050 CONTROL FIELD SPECIFICATION - CPU MlDE (SS) 

KS601 

KS601 

KS601 

KS611 

KS611 

KS611 

KS611 

KS611 

KS611 

SS FIELD '~ ( CONTINUED) 

.r 
EDGE ~oiR CHAR MNEt4JNIC BITS 

C FPZERO,E+FN 001110 SS14 

C BO.ISYL 001111 SS15 

C S03.,E 010000 SS16 

C n-O)+S3 010001 SS17 

C E+BS.T30+S3 010010 SS18 

C E+BS 010011 SS19 

C l+BSlllMB 010100 SS20 

C DIRCTL*E 010101 SS21 

010110 SS22 

C MANUAL+STOP 010111 SS23 

C E+S47 011000 SS24 

C S47QE 011001 SS25 

C S47.,E 011010 SS26 

C. S47.EDOcFP 011011 SS27 

F!MCTIDN 

IF ADDER LATCH BITS 8-31 ARE ZERO. F REG IS ZERO. AND STAT 3 
IS ON, TURN ON STAT O. OTHERWISE TURN OFF ST~ O. 

GATE EMIT FIELD BITS 2-3 TO LOCAL STORAGE FUNCTroN REG. 
(EFFECTIVE FOR LOCAL STORAGE ADDRESSING THIS CYCLE.' 

ALD 
PAGE 

K56U 

IF ADDER LATCH BITS 0-3 ARE' ZERO~ TURN ON STAT 1- lS-O) 
OTHERWISE TURN OFF STAT 1. 

. KS611 

IF ADDER LATCH BITS 16-17 ARE ZERO. TURN ON ONE-SYLLABLE~p.. 
IN-BUFFER STAT. OTHERWISE TURN THIS STAT OFF. 

TURN OFF STATS 0-3 PER EMIT FIELD. 

IF ADDER LATCH IS ZERO TURN ON STAT 3. OTHERWISE TURN OFF 
STAT 3. 

GATE EMIT FIELD TO CPU BYTE STATS. SET STAT 3 TO VALUE OF 
ADDER LATCH BIT 30. . 

GATE EMIT FIELD TO CPU BVTE STATS. 

TURN ON BYTE STAT INDICATED BY VALUE OF MB COUNTER. 

DIRECT CONTROL PER EMIT AS FOLLOWS I 

EMIT BIT FUNC.TION IF BIT IS ON 

o GATE H REG BITS 24-31 TO DIRECT CONTROL DATA 
OUT REG. 

1 INITIATE PULSE ON WRITE OUT LINE. 

2 GATE H REG BITS 8-15 TO DIRECT CONTROL TIMING SIGNAL 
BUS OUT LINES IN PULSE FORM. 

3 INITIATE PULSE ON READ OUT LINE. IF AT THE END OF 

UIIDEFINED 

THIS PULSE THE HOLD IN LI~EIS NOT ON, LATCH THE 
. DIRECT CONTROL BUS IN. 

SET STOP TRIGGER TO VALUE OF MANUAL TRIGGER. 

GATE EMIT FIELD TO STATS 4-7. 

TURN ON STATS 4-7 PER EMIT FIELD. 

TURNOFF STATS 4-7 PER EMIT FIELD. 

SET STATS 4-7 AND EXPONENT DIFFERENCE REG FOR FLOATING POINT 
AS FOLLOWS: 

STAT 4 TURNED ON IFI 
STAT 0 OR STAT 1 IS ON AND RIGHT ADDER INPUT BIT 0 IS 

ONE AND THERE IS A CARRY OUT OF POSITIorJ 1. 
DR STAT 0 OR STAT 1 IS ON. THERE IS A CARRV OUT OF POSITION 

1. AND EITHER LEFT ADDER INPUT BIT 0 IS ONE OR STAT 1 
IS ON BUT NOT BOTH (ADD TVPE, RESULT MINUS) 

OR BOTH STAT 0 AND STAT 1 ARE OFF AND LE~T ADDER INPUT 
BIT 0 IS NOT EQUAL TO RIGHT ADDER INPUT BIT 0 
(MULTIPLV OR DIVIDE. SIGNS UNLIKE) 

STAT 5 TURNED O~ IF LEFT ADDER INPUT BIT O. RIGHT ADDER INPUT 
BIt 0 AND STAT 1 CONTAIN AN EVEN NUMBER OF ONES. (TRUE 
ADD REQUIRED) 

STAT 6 TURNED ON IF VALUE OF EXPONENT DIFFERENCE REG IS LESS 
THAN 1& (DEC) IN ABSOLUTE VALUE. 

STAT 7 TURNED ON I~ VALUE OF EXPONENT DIFFERENCE REG IS ZERO. 

ABSENCE OF TURN ON CONDITION CAUSES STAT TO BE TURNED OFF. 

EXPONENT DIFFERENCE REG SET AS FOLLOWS: 
BIT 0 SET TO ONE IF CARRY FROM ADDER pas 1 AND SUM 8ITSI-4 

NON-ZERO.OR IF NO CARRY FROM pas 1 AND SUM BITS 1-4 
EQUAL lUte 

BITS 1-3 SET EQUAL TO ADDER SUM BITS 5-7. 
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SS FIELD ( CONTINUEI» 

EDGE 
CHAR 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

MNEMONIC BITS FLftCTIDN 

QPPANEL.S41 011100 SS28 SET STATS 4-1 PER MAINTENANCE CONSOLE SWITCHES AS FOLLOWSI 

KEY+F 

F.KEY 

l+LSGNS 

O+LSGNS 

l+RSGNS 

a.RSGNS 

L(O).LSGNS 

R(O)+RSGNS 

E(13)+WFr. 

E(23)+LSFN 

E(23)+CR 

SETCRALG 

011110 SS30 

" STATS CONDITION 

0000 NONE OF THOSE DESCRIBED BELOW. 

0001 INSTRUCTION STEP. WAIT BIT NOT ON. START. 

0010 SET INSTRUCTION COUNTER. MANUAL TRIGGER ON. 

0011 REPEAT INSTRUCTION. MANUAL TRIGGER ON. 

0100 IAR COMPARE (SYNC OR STOPh MANUAL TRIGGER AND 
WAIT BIT BOTH OFF. 

0110 ENTER CHANNEL. MANUAL TRIGGER ON. 

lXXV DISPLAV OR STORE WITH MANUAL TRIGGER ON AS FOLLDWSI 

XX - 00 MAIN STORAGE 
01 PROTECTION TAG STORAGE 
10 LOCAL STORAGE 
11 MULTIPLEXOR BUMP STORAGE 

V - 0 DISPLAY 
1 STORE 

SET LEFT BIT OF CONDITION REG (PSW BIT 34) TO VALUE OF CARRY 
OUT OF ADDER POSITION O. SET RIGHT BIT (PSW 35) TO ONE IF 
ADDER LATCH IS NON-ZERO. TO ZERO IF LATCH IS ZERO. 

GATE FROM TAG STORAGE DATA LINES TO F REG. IF SAR ADDRESSES 
LCS, INITIATE SIGNAL TO STORAGE INDICATING READ STORAGE KEY 
OPERATION. 

011111 SS31 GATE F REG TO TAG STORAGE DATA LINES. INITIATE WRITE STORAGE 
KEV OPERATION. (NOTEI THIS ORDER IS GIVEN ON W2 CYCLE OF 
STORAGE AND CAUSES HOLDOFF UNTIL NEXT W2 CYCLE.) 

100000 SS32 TURN ON L SIGN STAT. 

100001 SS33 TURN OFF L SIGN STAT. 

100010 SS34 TURN ON R SIGN STAT. 

100011 SS35 TURN OFF R SIGN STAT. 

100100 SS36 SET L SIGN STAT TO VALUE OF L REG BIT O. 

100101 SS31 SET R SIGN STAT, TO VALUE OF R REG BIT O. 

100110 SS38 GATE EMIT FIELD BITS 1-3 TO MOVER FUNCTION REG. 

100111 SS39 GATE EMIT FIELD BITS 2-3 TO LOCAL STORAGE FUNCTION REG. 
(EFFECTIVE FOR LOCAL STORAGE ADDRESSING THIS CYCLE.) 

101000 SS40 GATE EMIT FIELD BITS 2-3 TO CONDITION REG (PSW BITS 34-35). 

101001 S541 SET THE CONDITION REG ACCORDING TO ALGEBRAIC CONDITIONS 
AS FOLLOWS: ' 

COND 
CODE CONDITION 

00 ADDER LATCH ZERO. 

01 ADDER LATCH BIT 0 IS ONE. (MINUS) 

10 ADDER LATCH BIT 0 IS ZERO, BITS 1-31 NOH-ZERO. (PLUS) 

CFC 112 - 2050 CONTROL FIelD SPECIFICATION - CPU foIJDE (SS) 

ALD 
PAGE 

KS621 , 

KS621 

KS641 

KS641 

KS641 

KS641 

KS641 

KS641 

KS641 

KS641 

KS641 

KS641 

KS651 

KS651 

-
CF112 01 

SS FIB.D (CONTINUED) 

eDGE 
CHAR 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

MNEMONIC BITS FLftCTIDN 

SETCRLOG 

,S4,S4.CR 

HREFETCH 

101010 SS42 SET THE CONDITION REG ACCORDING TO LOGICAL CONDITIONS AS 
FOLLOWS I • 

COND . 
CODE CONDITION 

00 ADDER LATCH BYTES SELECTED BV BYTE STATS ARE ZERO. 

. 01 ADDER I.ATCH BYTES SELECTED BV BYTE STATS ARE NOT ALL 
ZERO AND THERE IS NO CARR V OUT OF ADDER POSITION O. 

10 ADDER LATC~ BVTES SELECTED BV BYTE STATS ARE NOT ALL 
ZERO AND THERE IS A CARRV OUT OF ADDER POSITION o. 

101011 SS43 SET LEFT BIT OF CONDITION REG (PSW BIT 34) TO THE COMPLEMENT 
OF STAT 4. SET THE RIGHT BIT (PSW BIT 35) EQUAL TO STAT 4. 

101100 SS44 SET LEFT BIT OF CONDITION REG (PSW BIT 34) EQUAL TO STAT 4. 
SET THE RIGHT BIT (PSW 35) TO THE COMPLEMENT OF STAT 4. 

101101 SS4S TURN ON THE REFETCH TRIGGER. 

SYNC+OPPANEL 101110 SS46 SEND ADDRESS COMPARE SYNC/STOP PULSE TO CONSOLE. 

SCA",*E,10 101111 SS41 TURN ON SCAN CONTROL TRIGGER 1. IF THIS MICROINSTRUCTION 
CONTAINS TR22 ORDER, TURN ON SCAN CONTROL TRIGGER O. OTHERWISE 
TURN IT OFF. GATE EMIT FIELD TO SCAN CONTROL TRIGGERS 2-5. 

1.SUPOUT 110000 SS48 TURN ON MULTIPLEXOR CHANNEL SUPPRESS OUT LINE. 

MPXSELRESET 110001 SS49 SELECTIVE RESET OF MULTIPLEXOR CHANNel. 

ECO).IBFULL 110010 SSSO SET INTERRUPT BUFFER FULL STAT TO VALUE OF EMIT FIELD BIT O. 

110011 SS51 LftDEFlNED 

E+CH 110100 SS52 GATE THE EMIT FIELD TO THE COMMON CHANNEL. 

110101 SS53 UNDEFINED 

1.TIMERIRPT 110110 SS54 TURN ON THE TIMER BIT IN THE EXTERNAL INTERRUPT REG. 

T.PSW,IPL.T 110111 SS5S GATE IPL UNIT ADDRESS BITS 0-1 TO L REG BITS O-? GATE 
CHANNEL ADDRESS TO L REG BITS 21-23. ORDER TR? IS USED WITH 
THIS ORDER TO PROVIDE REGISTER PULSE FOR L, BUT T+L GATING 

npsw 
SCAN*E.OO 

l+IOf'lJDE 

0+ IOf'lJDE 

l+SELOUT 

1+ A DROUT 

l+COMDUT 

l+SERVOUT 

IS INHIBITED. 

111000 SS56 GATE ADDER LATCH BITS 12-15 10 PSW BITS 12-15 CMODE BIT,S). 

111001 SS5? TURN OFF SCAN CONTROL TRIGGER 1. IF THIS MICROINSTRUCTION 
CONTAINS TR22 ORDER, TURN ON SCAN CONTROL TRIGGER o. OTHERWISE 
TURN IT OFF. GATE EMIT FIELD TO SCAN CONTROL TRIGGERS 2-5. 

111010 SS58 TURN ON ~O MODE STAT. 

111011 SSS9 TURN OFF I/O MODE STAT. 

111100 SS60 TURN ON MULTIPLEXOR CHA~NEL SELECT OUT LINE. 

111101 . SS61 TURN ON MULTIPLEXOR CHANNEL ADDRESS OUT LINE. 

111110 5562 TURN ON MULTIPLEXOR CHANNEL COMMAND OUT LINE. 

111111 SS63 TURN ON MULTIPLEXOR CHANNEL SERVICE OUT LINE. 
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c. 

OOlOXX- 0288 
. L TR I STtlRE, SET CR. 

. A L+T DVLAP I-FETCH. 

r-----------------------------------------------------------------------------------------------------------~~ FN,MD+LSA . 1---LL+L.S 

• 

S IA..f.O/2+A 
S SMIF 
C SETCRAlG 
R I-FETCH 

. A7- **--AG 1
QG300eCFE 
(lOOOXX) 

. FL PT LDAD SlFPRESS MEKlRY 

Q 
B 
1 o o 

IF OFF Bf~DS 
AND , REFETCH 

IF T-O, OO+CR 
IF T<O, Ol+CR 
IF O<T, 10tCR 
EXCPNDIAC3Q)+A 
EXCPNDCIA(30).REF)+B 

--------------------------------------------------------+----------------r----------------~---------------------------------------------~QB··-730 EAE 

-I U I nO) 

LNR 

YOOIXX - 0284 NEG JOOOXX - 02A0 I-FETCH 

A L+R A L+T 
QAll1.GB~E----o__.L FN,MDtLSA *01------------' FN,MD+LSA --0 
COOOOXX) , L R+LS L L+LS 
lOOOlXX) C SETCRALG "---------... S IA+o/2+A 
COOlOXX) R BD(A-O)+B S SHIll 
(OOl1XX) R L(O) 0 R I-FETCH 
(lOOOXX) . El- .. -fA POS E7- ** -£G 
SECOND· LEVa. STDRE,OVLAP I-FETCH 
I~ETCH IF TaO, OOtCR 

IF T<O, OltCR 
IF O<T, lO+CR 

STORE,SET CR 
ASSlJUNG NEG. 
IF POS,DO 

AGAIN NEXT CV 

I 01 --- 0219 ___ 

A -l.+R 
---------------------A BC'lC 

D tIlTUADDER 
L FN,MD+LSA 
L R+LS 

01 - 0210 E 0010 .. "'-J E1131_ 

S IA+O/2+A 
S SMIF - U-GEl SET WFN FOR e------------------------------------+-------------------------------------------~m730 GEE 
C SETCRALG 
R I-FETCH 

PGH MASK TEST ell) 
TEST MASK Fe. 
OFLO TRAP G3- "--GC 

SAVE CARCO) 
CARU) 

SUPPRESS MEMORY ~----------------~--------------------------------------------------~~-------------------------------------------QTI05 GCD 
COO,01dOdU 
I~ETCH 

LCR 

IF OFF BNDS 
AND , REFETCH 
IF T-O, OO+CR 
IF T<O, 01+CR 
III O(T, lOtCR 
EXCPNDIA(30)+A 
EXCPND(IA(30).REF)+B 

COMPLEMENT, 
STDRE,SET CR 
AGAIN. 

OVLAP I-FETCH 

RESULT OK 
0011XX --- 028C 00 --- 021f 
E 1000 I E 1110 . 
A -l,+R I . L ws,e+LSA 

D-A Beve ~I-----------------------------------........ L Ls..L+LS 1~------------------~--------------------------------------------------------------_Q~Tl10 LEE 
~ (OO,OldO,IU B E+WR S IAfOI2+A 

B W+MMB ~ E+S47 
D HOTl+ADDER R I-FETCH 
L FN,MD+LSA L5- .. ~ 
L R+LS .t EXCPNDIA C30)tA 
C SETCRALG EXCPNDCIAC30).REF)+B 
ROC CMU I-FETCH CY 1 
Ll- 011 --c...A 

SAVE CAR (0) . COMPLEMENT, SET 
CARel) CR, STORE RESLLT 

IF T-O, OO+CR OFLO ONLV FOR 
IF T<O, 01+CR MAX NEG NUMBER 
IF O<T, lOtCR 

POSITIVE •. 

OOOOXX - 0280 . . 10 - 021 
E 1000 I 
A LtR .-L+R 
B E+WR *DI-----------------------------------------------------·----~A Bevc 
B W+MM8 D HOT1+ADJ)ER 
L FN,MD+LSA L FN,MDtL$A 
L R+LS L RtLS 
C SETCRALG C SETCRALG 
R UO) 0 R 0 CCAR; 
(U- .a Q5- 0* --QE . 

IF T-O, OO+CR SAve CAReO) ¥ COMPLEMENT, 
IF T<O, 01.CR CARll) STORE,SET CR 
IF O<:T, 10+CR IF T-~. OOtCR AGAIN. TEST 

IF T<O, Ol.CR DFLO. 
STI:RE.SET CIt IF o<r. 10+CR 

ASSlMING POSe 

254760 
255449 

12121164 MACH 
09/20/65 NAME 

MODE 
P.N. 
IBM CORP. 

C20S0 

MANUAL 
!5364721 
SDD 

I-FETCH 

1 QBl00 I DATE 11/15/65 SHEET 
LOG 904 VERSION 

FXD PT RR LOADS 
LPR LNR L TR LCR LR 
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Q 
P 
o 
1 o 

110100 - 0134 
E OOOl 
A M23ok.. .. L 

r--*~ MLS.V 
1 B V"W 

! w..G ... 
D a..LB 
L WS1+LSA 
L L+LS 
S IA+o/2+A 
C E+S47 I 
R Ag ce-l HA 
R IA (30) S7 
Al- ** -AA 

ADD BASE ADR TO 
DISPLACEMENT TO 
FORM OF 1 LEFT 
BYTE ADR (L+M RT" 
HF TO L, L TO WS1) 
LErliGTH FIELD FROM 
M BYTE 1 TO Gl,G2 

I IC TO SAR. 
SET LBeO. SET 

QT115.CHD----~O STATS 4-7 TO 0001 
(110100) SR ON HF wD BIT 
(110101) OF IAR AND STAT 7 
1ST LEVEL (EXECUTE). 
I~ETCH 

QE400.CHE------D 
(110100) 
(110101) 
ExeCUTE 

81 - 0 
110101 - 0135 
E 0001 1 

1 A M23+L I 
"-8 

B V+W 
B W.G . 
D O+I.B 

..... B.V .... 

I. WS1+LSA 
L L+I.S 
S IA+o/2+A 
C E.S47 I R tog (B-1 HA 
R IA(30) S7 
1.1- ** -LA 

ADD BASE ADR TO 
DISPLACEMENT TO 
FORM OP 1 LEFT 
BYTE ADR CI.+M RT 
HF TO L, L TO WS1) 
LENGTH FIELD FROM 
M BYTE 1 TO G1, G2. 
IC TO SAR. 
SET LB-O. SET 
STATS 4-1 TO 0001 
BR ON H= WD BIT 
OF IAR AND STAT 7 
(EXECUTE). 

10 - 0642 Xl - 0617 
E 1110 1*.---1 1 

i WR+F ~:~I nA 

~i!I~ * 
D MB-l C BO,lSYI. 
L ws.E+LSA I 
I. LS+L+I.S C4-- XX --JD 
C IA+2 L23+XGOl 
CJ-- Xl --CC T+1. T(0-3)+MD 

FETCH OP BFR WS14 T(0-15)+M 
TO L. IAR + 2 TO (B-0).51 
IAR. OP BITS 4-1 I SET lSYL 
FROM M BYTE 1 TO 
F. DECR MB TO 2. 3RD HALF WD OF INSTR 

11 - 0643 

I IN L(16-3U 
FETCH OPl ADR TO R 
FROM WSl 

E 1110 
B 

o--B 
MLB+V 
VR-+WR -0 

B WR+F 
D MB-l 
L WS,E.LSA 
I. LS-+L-+L5 
R S3 
G3- x. --GC 

FETCH OP BFL TO I. 
FROM WS14. DECR 
MB TO 2. OP BITS 
4-? FROM M BYTE 0 
TO F. BR mil STAT! 
(OFF IF NEXT INST 
SYLLABLE NEEDED). 

I XO - 0616 

I A R-k.A 
"--4OIL WS1+LSA 

L LS+R+LS 

I 
.J4- XO -CD 

INSTRUCTION ADR 
('*4) TO SAR 
FETCH OP 1 AOR TO 
R FROM WS1. 

ox --- 061D 
E 0000 
A M2X:+L,M 

_---------.. , "3tU 

XX - 0615 
'--E 0000 

B MMS.V 
B Ul+WI. VR+WR---O 
B W+~B 

,.---i. FN.MD+I.SA 
I I. I.S+L+LS 

I C E+BS 
R ":1 

I 
.J&--- *X -.IF 

RESET BYTE STATS. 
XO --- 061A CLEAR B2 FIELD 

E 1110 lOUT OF M BYTE 2 
D O+MHL 1 I VIA MVR. FETCH 

I U.W 

I Wi'+'" I. WS2+I.SA 
L L.LS 
C E.S03 
R FtROAR 
Ea IIIIXX ~H 

ADD BAse ADA + 
DISPLACEMENT TO 
FORM OP 2 LEFT 
BYTE ADA (L. + M 
RT HF TO M AND L.) 
L TO WS2. SET MB 
TO OP 1 BYTE ADA 
FROM R BYTE 3. 

IX - 061F 
E 0000 
A M23+L,M 

2ND LEVEL I-FETCH 

.-----QPI00 £HE 
(0101XX)CL.C 

0------QP200 !HE 
(1110XX)ED 
(l1l1XX)EDMK 

l1101XX)TRT r lrggXXlTR !HE 

0----------------00 
I FUNCTION BRANCH 01. ___ -~ 

. QP800 EHE 
(OOOlXX) MVN 
(0010XX)flWC 
(OOl1XX)flWZ 
C0100XX)NC 
COll0XX)OC 
COI11XX)XC 

I........L WS,E+LSA I>I<--J C(GR 82) TO L • 
I. L+LS BR ON STAT 1, B2-0 

SO,lSYL: 

'------------B R3+U 
B U+W 
B WEI?MB 
L WS2tLSA 
L LtLS 

00 - 0640 
I 
B MLB.'" 

L--B VR+WRI-----------O 
B WR-tF 
D MB-l 
L WS1+LSA 
I. LS.R-+LS 
C IA+2 
R IVA 
N3- X*--NC 

DECR MB TO 2. 
FETCH WSl (OP 1 I.F 
BYTE ADR) TO R. 
SET OP BITS 4-7 
UJTO F FROM M BYTE O. 
!AR • 2 TO tAR. 
BR ON INVALID ADR 
TO SAR. 

1.5- xx -lE 
HI. TC0-3)+MD 
T(0-1S).M 
(S-0).S1 
SET 1SYI. 

INSTR TO OP BUFFER 
(WS14) 

Xl - 061B 
E 0101 
B E+WR 
B W+MD,F 

C E+S03 
R F+ROAR 
La I I I I XX --l.H 

SET STATS 0-3 TO ZERO. 
DISPLACEMENT IN M RT 
HF (OP 2 LF BYTE ADR) 
TO LAM) M. L TO WS2. 
SET MB TO OP 1 ByTE 
ADR FROM R ByTE 3. 

.--------~QM112 EHE 
(OOOOXX) 
(1000XX) 
(1001XX) 
(1010XX) 
(101lXX) 
INVALID CPS 

! 
l~q~ ________________________________________________ --____ --______ --__ --__________ -QQ·T310 

" I (OX) 
Q5- OX --QE INTERRUPT 

EMIl INVALID ADR 
CODE (0101) TO MDF. 

254160 
255449 

12121/64 MACH 
09/20/05 NA"'.E 

MODE 
P.N. 
IBM tJRP. 

C2050 

",.ArJUAL 
5:364794 
SOD 

DATE 11/15/05 SHEET 
LOG 904 VERSION 

2~~D lEVEL I-FETCH FOR VFL 
CHARACTER OPS 

1 QPOIO 



i 

( 

( 

• 

, ; 5:~063A1 
R S2" 1_ 
A4- *1 -AD 

NOT MOVE INSTR NEXT OPI WD TO M 
FETCH NEXT OPl WORD . TN ON Sf' TO INDICATE 

10 - 060E NON-ZERO BYTE STORED 
I I~.~--------~O BR ON OP2 FETCH 
A t+k.A RQD tCASE 2) 

I BRANCH ON 
R TZ*BS -ALL BYTES PROCESSED 
C2- X*--tB -LAST BYTE IN L PROCESSED 

REGISTERS­
L- 0P2 NEXT OP1 ADR TO SAR 

TEST FOR NON-ZERO 
BYTE STCFlED IN 

.-r----------------~~------------------------------------------------------------------------------------------------~~830 ECE 

Q 
P 
8· 
1 o 

R- 0P2 ADA 
M- [1'1 
H- [1'1 ADA oPl FIELD 

I 01 - 060D L...e 1000 
A H+4+H 

D G-1 
D L.B,MS+1 
C E+BS 

, L R BO(A-1).B 
R G(4 LB-3 I

----.. ---+jt=--s! ~:~ MMB.V 

~RANCH ON ~2-- ** --JB 
QP830.QDE·------I-----------I PROCESS A BYTE 
(01,10,11) A-oP2 FETCH REQD OPl ADR + 4 TO H 
FROM END OR NOT MOVE BRANCH ON 
ROUTINE &-MOVE (CHAR) -LAST BYTE OF L, 

-4 OR LESS BYTES 
REMAINING IN 

OP2 FIELD 

CASE 2 
FETCH NEXT CP2 we 

11 - 060F 
A~~H 

GO TO END ROUTINEJ (00,01.10.11) I 11 - 0683 t 00:1 - 0638

1 

TO END ROUTINE 

R Gl(O La-O R S2 1 
E3- 1M --EC E4- *1 -ED 

00 ~ 0680 

11 R.f.4+R.A 
B LLB.U MMB+V 
B ?+w 
B W+MMB 
D G-l 
D LB,M&H 
C 1+BS*MB 
R AOCB-IHA 
R 0 LS-3 
~3- **--x: 

PROCESS A BYTE 
NEXT OP2 ADR 
TO SAR, R 
BR ON LAST 
BYTE (F L 

NEXT OPl· WD TO M 
BR ON OP2 FETCH 

.RQD CCASE 2) 

00 - 0684 

r---~ LL.B+U MMB+V 
8 ?+W 
B W+MHB 
D G-1 
D LB,M&H 
C l+BS*MB 
R 1 LB-3 
..14- 1* ~D 

PROCESS A BYTE 
BR ON LAST 
ByTE OF L 

10 - 0686 

r---~ LLB+U MMB+V 
B ?+W 
B W+MMB 
D D+L 
D G-1 
D LB,M&H 
C 1+BS*MB 
~s- 11 ~E 

PROCESS A BYTE 
NEXT OP2 WORD 
TO !.. 

BRANCH ON MOVE (CHAR) INSTR NOTE - OP1 FETCH NOT REQUIRED FOR. MOVE INSTR 

00 - 0688 

r-----l LLB+U MMI+V 
B ?+W 
B W+MMB 
D G-1 
D LB,M&H 
C l+BS*MB 
R MB-3 1 
~6- *1 --.E 

PROCESS A BYTE 
BR ON M FILLED 

01 - 0689 

11 H+A 
B LLB+U r-t-lB+V 
B ?+w 
B W+MMB 
D G-l 
D LB,M!+l 
C 1+BS*MB 
R MB-3 
~7- *x -.JG 

PROCESS A BYTE 
OPl ADR TO SAR 
BR ON M FILLED 

OX - 0635 

Il LLB+U MMB+V 
8 ?+W 
B W+,..,..B 
D G-l 
D LB,M&H 
C l+BS*MB 
~e- lX --.JH 

PROCESS A BYTE 

FETOt NEXT 0P2 WD STORE OP1 BYTES 

--!II~~R~A 
0681. _________ .. t ~1 - O6aj.;) 1 ... :1 -0688 t M+~- 0637 

... o--R BOCA-U.B 1''-----------1 h1*~-------~o__R AQCB-Q)+A 
R S1 0 R 0 MO-O 

N3- 11 --N N5- ... -HE N7- 1X -NG N9- ** -NI 

OP2 ADR + 4 TO SAR. R NEXT OP2 WORD TO L. OP1 ADR TO SAR STORE COfoIPLETED 
BRANCH ON CASE 1 OPI BYTES 
(CASE 1 BR TAKEN 
ON FIRST PAS5 IF 
STORE REQD) . 

~------------------~ E+BS l~--------------------------------------+_--------~-------------------------------------------------------------4--------------------------~·830 

QP800.LIE------------.. 
ClU 

QPBOO.GI~----. (un 

I 
Q2-- 01-Q8 

OP1 ADR + 4 TO H 

254760 
255449 

12/21/64 
09/20/65 

MACH 
NAME 
""'DE 
P.N. 
IBM CORP. 

C2050 

MANUAL. 
5364803 
SDD 

(OU . 
TO END ROUTINE 

DATE 11/15/65 SHEET 1 QP810.1 LOG 904 VERSION 

LOGICAL AND MOVE INSTR (55) 
HAlf. LOOP 



i 

( 

( 

Q 
P 
8 
2 
o 

1 

BRANCH ON CASE 3 

NOT CASE 3 

00 - 0690 

~--------------.-----------------I A RotR r-------------A--.. !C1! B LLB.U MM8+V 
8 '.V 
'8 W+fofq 
D HOTl.G-l 
D LB.MBH 
C I.BS*MB 
R BQCA-I).B 

...... 11-..... 

R GZlMB3 LB-3 
C4- .. -CD 

SAVE CAR FROM 1 
BLOCK CAR FROM 8 
PROCESS A BYTE 
OPI ADR+1 TO R 
TURN OFF CARRY STAT 
TO INDICATE CASE 3 

, QP800aLEF'-------------1 COO.l0) 
FROM ADDRESS 
TESTS, 

L- 1ST 0P2 WORD 
R- OP1 AI)R 
M- 1ST OP! WORD 

O----------------~---------------------------------.--~I~------------------MO--VE--(-C-HAR--)--------~;I----------------------------------~ 
OP2 FETCH REQUIRED OPI FETCH NOT RGO 0-----------1 01 - 0691 Xl - 063F XO -

061 
r-t----------i! MoL -1 =85 Ii hi'E ,1-..01 

CASE 3 

, 10 - 0692 

A R.R 
---B LLB.U ...m.V 1* 

B '.V 
8 V.N'4B 
D HOTl,G-l 
D LB.Ml+l 
C HBS*MB 
R GZIMB3 1 
L2- *1 --LB 

R C5TAT 0 R CSTAT 0 R CSTAT 0 "'4- *0 ---.JD -.J6- *0 --.I "'e-- I0IO -JH 

NEXT OP2 BYTECS) TO L COfoPLETED OPl BYTES NEXT OPI WORD 
BR ON CASE 3 ,,' TO SIR INDICATE NON-ZERO 

BR ON CASE 3 OP1 BYTE STORED 
BR ON CASE 3 

NOT MOVE 
OPI STORE REQUIRED FETCH NEXT OPI VD 

11 - 0693 01 - 068D XO - 063E XX - 0651 Xl - 06BI" """-________ 1 rl .-a I E 0000 9-0 I 

PROCESS A BYTE" : :D!::U ~ Al ~L LA I M+J)OIBS 1lI ...... --C~ r.~s LDI D+M" 1_ 

OP1 ADR + 1 TO R a-..--------------------f UR.WR I BRANCH ON -
-LAST BYTE OF OP2 FIELD R Gl<O 1 R MD-O R TZ*BS R CSTAT 0 
-M FILLED N4- *1 --ND N5- X. --filE N6- XX -NF N7- X* --NG NB- *0 ........ 

CURRENT OPl ADA OP2 BYTES TO L C£lttPLETED OP1 BYTES 
TO SAR BR ON MOVE (CHAR). TO SDR 

BRANCH ON CP2 FIELD 
COMPLETED-

CASE 3- (OPI ADA - OP2 ADR) • 1 

NEXT OP1 ADA 
TO SAR 
TEST FOR NON-~ERO 
BYTE STORED 

NEXT OPI WORD 
SR ON CASE 3 

" . 

• ALL OP2 BYTES PROCESSED. GO TO END ROUTINE 

a----------------------------------------------------------------------------------------------------QP830 NOE elU 
TO END ROUTINE 

2547'60 12/21164 MACH (:2050 DATE 11/15/65 SHEET 1 aP8201 255449 09/20/65 NAME LOG 904 VERSION 
MODE MANUAL 
P.N. 53&4804 LOGICAL AND MOVE INSTR (S5) 
IBM CORP. SDD OVERLAP ROUTINE , 



I 

( 

( 

( 

Q 
P 
a 
3 
o 

REGISTERS­
L- 0P2 
A- OP2'ADR 
tot- OPI 
It- oPl ADR 

1 
" 

L. 00- 0694 

r-IE~v C 1.BS*MB 
R GZlMB3 LBa3 
~ . **--cB 

QP800eLG~F------------------------O (00,01,10,11) I PROCESS A BYTE 
FROM LENGTH BRANCH ON-
TEST -LAST BYTE OR 

M FILLED 
-LAST BYTE OF L 

O~------------------~ 

1 

FETCH NEXT 0P2 WORD 

_ 01 - 0695 XX - 061 ~ftOeQBE-E-----------""-"·l AM-tR,A 'II o.L' = r IN LID' 11-1 ._11111------------, 

FROM MAIN LOOP 

QP810eECE------------------------l COO,01.10,11) 

G2- xx --GB G4- 00 -GD 

OP2 ADA + 4 TO SM, R NEXT OP2 WORD 

,0' 

NOT LOGICAL INSTR 
DONT CHANGECOIIID CODE' 

tl~.] 

AT LEAST ONE NON­
ZERO BYTE STORED 
IN OPI FIaD 

00 - 0698 
0---------------------------------------£0001 

·rE'~ltC1I 
G&- IX ~ 

01 TO PSW(34,35) 

PREVIOUS OP1 BYTES 

ClU STORE COMPLETED BYTES L.,:.IELD COMPLETED TEST BYTES NOW BEING STORED IN OPl FIELD QP~~EE------------~I-----------------~T n ~~~S. ~~S'~S 
~I~ERL.AP 1 ... :0 - 0696 1 ~~;- O68F • .,.. _________ -o·L. I 10 - 069A

11

** _________ L E

r 
~~):; 061 

o--B MD,F.U rP"'----------1 .111 ~ B UR.WR 
.,. R E1(0 0 R so .,..0 R 0 TZ*BS 

L2- ** --t.B L4- ** -LD L&- 0* ...-oLF La- IX -LH 

R BQCA-IHB l R AQ-(B-IHA 

OPI ADA TO SAR STORE COMPLETED BYTES 00 TO PSW(34,3!5J 
F TO MVR LTH TO BRANCH ON 
TEST FOR LOG INSTR -NO ZERO BYTES STORED 
BRANCH OUT IF Al.L PRIOR TO THIS STORE 
BYTES HAVE BEEN -l.OGICAL INSTR 
PROCESSED 

CASE 2 
STORE COMPLETED BYTES FIELD NOT COMFLETED 

11 - 0697 I 00 - 068C BRANCH ON­
-CASE 2 
-MOVE INSTR 

O~-----------... -, -----------QT1OO 
ClX) 
TO I-FETOt 

~B MD,F.U '~-------------------I *.------------------------------------------------------------------------------~-----------------------QP810 QDE 
l ~10 --y 1 M+D*BS JO 
B UR.WR (01,10,11) 
C S03~ R ADCB8C)).A 
R BOlAaU+. R 52 MD-O 
R Gl<O 0 Q4- .. 

Q2- **---DPl ADR TO SAR ~LETED OPI BYTES 
F TO MVA LTH TO TO SDR 
TeST FOR LOG INSTR 
TN ON 52 FOR CASE 2 
BRANCH OUT IF ALL 

. BY: ES PROCESSED 

2~,475:'> 
2554£.] 

~j:.NiJAL 
~:;> .. ::505 

~A7~ 11/15/65 3~EE: 1 QP830 
L..:J.:; 90G \i=K.s;':Di~ 

:..C:~::~.;; .. ~~~.:!J ;<:Jvr I~'~STP ! :;5) 
-- ....... -~. ~- ~"''''''' 



r 

( 

( 

Q. 
T 
1 o o 

QBSOO.SCD 

-f 
(tX) " 

QB750.CCE O· 11] I 
QE55 .CEE 

J 
(tX) 

QE802."'E 

I (lX) 

QFl00.AAE 
(lX) 

r 
QG409. ,-
UX) .-, 

QK222.QCP' 
UX) 

Ql(300 • .J-
UX' 

Ql(S55 .... -
Ult. 

~-~ IllCl. •.. . 
lX- 0197 

E 1110 , 
L WS,E+LSA 

Ql(702.LGE 0 

I 
~--------Q-------------------------------------------------------------------------------------------------------------~*L LS+L+LS 1~*~---------------------------------------------Q~Tl10 JGE (IX) 

QPl02.AIIE 0 
(lX' I 
QP206 • .JDD 

r 
UX) 

QP830.~ (lX' 

. - - . 
, QP900.GIE 

f '(IX) 

QS120.NB,_e---------O 
UX. 

, QS120.NI::;;e--' ------0 
UX) . 

QS500.SBE-P'-------D 
UX. 

QS601.AsrF----~O 

IllCl I 

~V140.QtQHIE~---..... , ux. 

/ 

S IA+0/2+A (00.01,10.11) 
C E+S47 SECOND Cl'Q.E 
R I-FETCH OF I~ETQt 
.J7- ** ~ EXCPNQIA(30)+A 

EXCPNQ(IAC30).REf)+B 

OP au: TO L 
IAR TO SAR 
SET STATS 4-7 

I 

254160 
2S5449 

12/21/64 
09/20/65 

MACH 
NAME 
fo«lDE 
P.N. 
IBM CORP. 

C2050 

MANUAL 
5364831 
SDD 

DATE 11/15/65 SHEET 
LOG 904 VERSION 

INSTRUCTION FETCH 
FIRST CYCLE 

1 QUOO I 

I 
.~ 

'i 
':r; 
;(1 
~\~. 



r 

\ 

( 

Q 
T 

A 
5 

QE580eAFEE---------r Coo.OldO.1U 
QGl00.NH~ 
(00,01,10,111 . I 
QG200e.JCt.i'UI 
1 00,01010, UI I 

ENTRIES TO THIS PAGE 
HAVE DONE tAR TO SAR . 
BUT NOT OTHER FUNCTI~S 
OF FIRST CYCLE 

THIS FREE ENTRY SAVES 
ONE CYCLE UNLESS 
OFF BOI..WDS 

IAR TO SAR WAS INHIBITED 
BY SMIF IF OFF BIl.JI4~ 

DFF BCOIDS ~. 

a--t ~l:~:~JOl44.* __________ '_! __________________________________ --QQTll0 GGE 
S IA+o/2tA i.,. (00.01,10,11) 
C EtS47· I-FETCH 
R I-FETCH 1. SECOND CYCLE 
G7- .. 

EXCPNDIA(30)tA \ 
EXCPND CIA C 30) .REF) t8 '\ 

KIST BRING OP ~ \ 
TO L, THEN READY \ 
FOR SECOND CYCLE 

QG408eAE~--------O------------------------------------------------------------------------------------------------------------0 
100,01,10,111. . I 
QG409.QC~ 
CooeOldOdUI 

QG503.~EE 0 
Coo.Ol,10,11) I 
QG702.QE~ 
loo,Ol010,UI . ., 

QGS01.JCF Y 
(00,0Itl0el1)1 

.QG804.ND~ 
100,010100111 . I 
QG902.~GE 1 (00,01.10dU 

. QP9oo'LHn)..--~~r 
(00,0IdO.1U 

QSllS.AID .... · -----0 
100,01,10,111 .1· . 

QS202.SGEoE----... 
COO.OldOd~) 

REFETOt 
01 - 0145 

E 1111 
B W67tL8 
D 3+MB 1~~~---------------------------------------------QQTll5 LGE 
C E(23)tLSFN (00) REFETCH 
R AC(S-UtA (lU INVALID. 
R 0 IVA ADDRESS 
L7- **-e.G 

SET LS FN REG 
TO GEN REG 

SET LBIIO,M8113 

I 254760 
255449 

12/21164 
09/20/65 

MACH 
NAME 
MODE 
P.N. 
IBM CORP. 

C2050 

MANUAL 
53&4912 
SDD 

EXCEPTION 
11- XXX 

GO TO 
QT200.J8E 

DATE 11/15/65 SHEET 
LOG 904 VERSION 

INSTRUCTION FETCH 
FREE ENTRV 

1 QUOS I 



, 

( 

( 

( 

• T 
1 
1 o 

QT100.JGI:----­
(OO.OhlO.U) 
FIRST eya.! . 
a= I-FETCH 

1 OO.CCEE----~O ~.01.10.111 I 
QA700.ADEE----.. Y 
(OO.OhlOdl.) I 
QABOO.Qlt:-E----OOO 
100.01.10.111 I 
QB100.L::=J 
COO.Ol.~O'11). . 

QBSOO.A 
100.01.10.111 I 
G&130.JEE J (OO,Ohl0dU 

QB801.CCE Y 
~'O~'01tl0t1U,' . I . 
QB902.LGt.'iiJ! 
100.01.10.111 I 
QG100eElE J 
COO,Ol,10,11) , 

QG300. 
COO,Ohl0dU 

QG406.LDlDE~----oi 
COO.OldOdU· 

QG40B.LIEE-----oO 
COO,Ohl0dU I 
QG409.AB~ 
100.01010.111. .1 
GG416.GBD r Coo.Ol.10.11) . 

QCi503e 
(OO.01tl0t11) 

QG102.E:ce-----oIJ 
Coo.Ohl0dU 

QG804 • ..FE~---~1 COO,Ohl0tll) 

QJ08o.JG·E-e---~o 
Coo.OldOdU 

~~EGI~-------o 
COO,Ohl0.1U 

QJ110.U~E~------~. 
COO.Old0t1U 

CWl30.NGE 
C OO.Oh lOdU I 
QJl40.CHE +---------0 
100.01010.111 I· 

QJ600.AFE 
(OO.Oltl0tlU 

QK555.AGE 
. Coo.01tl0tlU 

QK10S.JHD 
COO,OldOdU 

QPl00.EHE 
COO.Ohl0dU. 

QP102.GAE 
Coo.Ol.10dU 

I 
+-----------------Q 

I 

QP900.QFD -t--------....g! COO,Ol,lOdU 

QS120.EHE 
C OO,Ol.10,1U. 

QS202.NGE 
COO.OldOdU 

Q$30B.NFE 
COO.Ohl0.IU 

QS406.EFD 
COO,Oh10dU 

QU05.GGE 
(OO.Ohl0dU 
FREE ENTRY 
TO· I-FETCH 

QE901.ECF 
COO.Oh.l0.1U 

QYll0.QHE 
COO.OldOdU 

r 

. \ 

l 
\ 
'\ 

10 - 014A 
E 1111 
B W.G 

., E(23, )+LSFN •• ----------------------~QT115 CGE 
U 0) corSTINlE 
I-FETCH' 

R.l \ IVA (112 INVALID 
0- . 1* -CG ADDRESS 

o-J ~t~ 014[lOIlO1-____________ • __________ --QQTllS GGE. 

D ~MB (00.01.11) 
C E(23).LSFN CONTINUE 
R BaCA-1).. I-FETCH 
R lSYLS IVA 
G1- **--GG 

L2~XGOl 
T+L.M O+REFETCH 
T(12-1S)+J 
TC16-19)+MJ) 
(X-O).SO 
(8-0)+51 
SET ILC.1SYL 

B W61.LB 
O---D 3+M9 . )~c------------------------------------~QT115 LGE 

E 11~1- 0141 
C E(23)+LSFN COO) REFETQt 

, R AaCB-U+A - (1) INVALID 
R 0 IVA ADDRESS 
L7- **-LG 

1 
2541&0 12/21/&5 
255449 9/20/65 

MACH 
NAME 
MODE 
P.N. 
IBM CORP. 

C2050 

MANUAL 
5364832 
SDD 

11 - XXX 
GO TO 
QT200.NBE , 

DATE 11/15/65 SHEET 
LOG 904 VERSION 

INSTRUCTION FETCH 
SECOND CYCLE 

1 QT110 I 



r 

f 

- ~ 

• , 
I 

. «, 

11- 014F 

B E+WR **-----------------------------------______ ----------------------------------------------------~ B WR+F 

.-----QAllO _ QJD. 
(000000) 

. (0000011 -
(010000) :., 

~.~~ - \-

QT10S.CGE-E-----101----------------+------------D*C IA+2 _ T+L..M O+REFETat 
(~lU - - tl -T( 12-15)+'" ' 

(OloooU 
(010010) 

ITCH A3-- OX --AC TCl6-19)+MD . C010011) 
RR.RX CQN.TROL. FR ENTRY INVALID ADDRESS. exmO)+so 

TRAP CODe 5. CS-O)+S! -
SETILCdSYL 

10 --- 014E 00 --- 0188 
E 1110 1~*~--------------------------------------__ --------------------__ --------------_eE 1111 1~--~--------------o_--------~lll CHD 
B e+WA . A M+MD (000100) . 

GTll0.CG,E-E-----. B W67+MB IIIISTR WORD IOIB MMB+V (000101» 
ClO,IU D I)tML.JK STRAIG!-tT TO M. B UL+WL VR+WR (010100» 
I-FETCH D O+LB L.LS(OP BUF). B W+MMB (010101) 
SECOND CYCLE L WS.E+L.SA 16-19(B) TO MD D L.B.M8+1 (010110) 

L L+LS 12-15(X) TO oJ L FN,MD+LSA (010111) 
C E+S47 SETSTATS,tLC. L LS+L.+LS RR,RX FIXED PT 
C3-- 00 --cc C IA+2/4 E+BS 

TtL,M O+REFETCH R M(03)+ROAR 0 QGOI0 CHO 
T(12-15)+'" R RX.SO 51 I (001000) 
T(16-19)+MD CB 11111. --tH (001001) 
(X-O)+SO (001100) 

SO.tRX FMT)+A (001101) 
(011000t 

B TO L (011001) 
BITS 8-11 OF (011010) 
INSTR TO MD (011011) 
tVIA T).O TO M (~11100) 

..,.* 

QT120 • .J~--------------------------I__---------------------------------------------------------------------~. BITS 16-19(MQVER) COI1101) 
INCR IAR BY·2,4. (011110) COO) 

BRANCH I-FETCH 
IF ONE-SYL IGNORE 
ADDRES~'STORAGe CV 

11 - 0187 
E 1111 
A M+MD 

~------------------·----------------_$IOI.B W+G 
D L&+l 
C IA+2I4 EtBS 
;-- M(03)+ROAR 
G4 ...... oo-60 

ONE SYLCRR) 
FROM OP BlF. 
RI TO MD VIA •• 
FN BRANCH. 00 - 0184 

QTII0.G~-~-------------------~~~------------------------------------------------------------------------~ 1110 
COO,Ol_11) B W+G 
I-FETCH D D ...... 
SECOND CVa.! D MB-l 

~---------------------------------------------------~~ WS,E+LSA 

INVALID ADDRESS 
01 - 0185 

e 0101 
A OtML.JK 
B E+WA 
B WR+F .... ---------------c IA+2 

QT120.Qa~-----------------------~--------------~ 
(OU 
eRANCH I-¥ETat 

QTlI0.LGEE------------....jO 
COO.l1) 
I-FETat 
SECOND eva.e 

L3- OX-LC 
T+L,M O+REFETCH 
TU~15)+'" -
TU6-19)..a) -
(X-O)+so 
(B-0)+51 
SET ILCdSYL 
TtL.M O+REFETCH 
TU2-15HJ 
TU6-19)+MD 

L L+LS 
C BO,lSYL _ 
J6- OO-.JF 

T+L TCo-3HMD 
TCo-15)+" 
(8-0)+51 
SET lSYL 

OFF BOUNDS. 
NOT lSYL. 8 D 
TO M 16-31, 
WORD TO L.L5 
(OP Blr). 

1

255449 09/20/65 MACK 
NAME 
MODE 
P.N. 
11M CORP. 

C21)50 

MANUAL 
53&4913 
SDD 

0 

COll111) 
FLOATING PT 

OI---------Q.JOll CHO 
ClOOOOO) 
ClooooU 
Clool00) 
Cl0010U 
RS.SI FORMATS 

o---------~111 CHD 
ClOI0oo) 
(101001) 
ClOlloot 
ClOll0l) 
Cll0000) 
C11OOO1) 
Clll000) 
ClllooU 
INVALID GROUPS 

(11010U 
SS LOGICAL r

---m~ofOO-)-~CHD 

• QSOIO---CHD 
(111100) 
C11110l) 
SS DECIMAL 

.---------------------~QT310 ACE 

DATE 11/15/65 
LOG 904 

I 
0 

I 
• 

SHEET 
VERSION 

INSJRUCTION FETCH 
~LETION OP FIRST LEVEL 

COX) 
PROGRAM TRAP 

QAUO GrE 
(000000) 
RR CONTROL. 

QAlll GDE 
(000100) 
RR FIXED PT 

QG010 GO! 
CooI0oo) 
(0011001 
RR FLOATING PT 

1 QTllSI 


