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-
- 2 ] = I x | z | N - ?
b B 2| B
N v~ cat Kl
' Q} T . —2-4::
~J ~ 1"' g 7
— D o1
v l | NN
& ;.3-%‘- INTERFACE PROCEDURES. B
RERNIN o
- 3 E|GE 1 EE
) “a Notes: LOADING =3
ol I NS ‘ s
W Q - The loading sequence is entered by GOTOFP from =
— N the Processor, °] 1=
Vc_f_w’ - | A single binary LOAD is on during the whole sequence [] -i;* -
. even when hesitations are in progress. k4
=]~
-
g
- LOAD does: é\ :
Avoids blocking RQ at C0O SET TA23-18 to 011111 at C2 =15
Incoming char, is spread over RQ CDINQ1, INHIBIT CMSQ at C3, C2, Cl‘ L] '(_y'%
i Last char. + 18 bits of TA RQ CDINQ2, CMSQ at CO o1
— TA ~———eRK o]
Necessary to test sign of divisor DINS ———eRK23 [Only applies at CO] [~ 1T
First division loop flag SET ESB 1210
w
LOADeRPS [i.e. Load not in hesitation ] does: <15
- ] CONTINUE CYCLE 1 = 2
TRIGGER TA CHARACTER -WISE ~) w
Keeps RADC in step with RY ALLOW RY to RADC on 1902-3 - |s
Data word or N on 1902-3 CBCH if 1902-3 ) g
— . Data word on 1901 CB if 1901e(LOAD1eCGl1) —
N on 1901 CAL if 1901eLOADI1eCG11 5 w uj'
Adds datum to X on RJ CDJ if LOADIsCGI3 d 3 }7 "‘2’
I
- DATUM is added to N as appropriate in STEP 1 by -
CP control Q <
RESC 1902-3 allow MDLF for C(G4 and CG13 (not e
130, 131)
- 1901 Set FPRESC if MDLFe(OBJ + RMB)eC2 -
- Qi
GOTOFP is CHESeHESReBP1 on 1902 -3 &
STEP2 on 1901 .
Ll "‘ -
LOADI loads n or N o2
LOAD2 loads x or x* or does A + 1 ==mN 2
. LOAD3 loads X * or x or n* ~—~——
LOAD4 restores TA
i |0
O
”’ M
NS
— T + Represents logical OR . O 5
9 Represents logical AND w x
Q
<
(e]
£
- - <.
=
- e
gE%
273
£ -
o
- - 1 @
. =< A 13 I E 1 s I N
L g 15)
_ wnu?}}{ XYorrid YHD SIION 11va A9 NMvyd




\
)

I

= T 3 T = 1 = I . P ‘3
O INTERFACE PROCEDURES £l £
8 B N el 3
? =< - 5%
"1l LOAD!I TO LOAD4 e
Z 7 ¥,
o< |TmR A
I35 Notes : LOADI  (LOAD n OR N) = Z
A Qo — e R 4 ARG =12
S + Na FPARis F132-F135 LOAD (N) t. SA if (CG4 + F136 + FPAReRX2)) =4
AN LOAD (N) to UA if (7136 +(FPAReRX2)) 23
& Q ~ad TRANSFER N to SA if C(11 N
- RZ must be 63 {(J LEAR RZ at C3 =z
3 l~MaO before RQ —=RZ \COUNT RZ if SHIFT 51—
RQ to RZ at CO if SHIFT =1
Clear FP accuraulator INHIBIT DIN if (F136eRX0) R
Zero divisor, Finish at LOAD3 SET BZ if (MIL.LLZeDIV) at C0 _ B3
CLEAR RPV at C3. COPY RV to RPV BY
CHES at CO L =
e BP is set off by entry GOTOFP GOTO LOAD2 [CHESQHESRQL,()ADQBP] gg
Y- 4
LOAD2 (LOAD (X) OR (X + 1) OR DO A + 1 —==X] E?EJ
o
o
LOAD (X) TO TB if MULT Eu.
s LOAD (X*) to TB if MULTeCG13 ~10
A+ (1 atC3) A, N if CG13 El&’
Clear l.s. half of operand INHIBIT DIN if F114 =
-Reduces to 23 in "OAD3 SET RZ to 24 if CG4 —3
Hesitation return flag SET BP at C1 z
bt Hesitation corrupts RN on 1901 CHES if 1902 -3 ) . w it lw
GOTO LOAD3 {(CHESeHESR) + 1901}e LOADeBP] a w g
— V] -
LOAD3  [LOAD OTHER HALF]
LOAD (X) if CG11 + F044 + F045} to TA (LOAD REGISTER) Q%
LOAD (X*) if F042 v
1LOAD (N) if CG13 tos
UBF, SB if 136 + FPAReRX2) -
UBF, TB if F136 + (FPAReRX2) oW
Clear RQ INH. DIN if F040 + F041 + (F046eTB23) + (F1360RX0) NI
All 1's to RQ & RMS23 for QBIT CLOSE ALL RQ GATES if (1'046eTB23) & FORCE RMS23
- setting
Rounding constant FORCE DIN4 at CO if F041 @51
Exponent signis inverted in program INVERT DIN2 at C2 if CG13 71
COUNT RZ at C0O =
Overflow if divisor zero SET RPV if BZ —
Compare dividend/divisor sign SET QBIT if (RMS23 = SA23) O
] for first mill operation . s
Floating point overflow if indicated ~ SET RFPV if C(i13eRQ236C0 RESET IF F136eC, e(RX0 +RQZ3) | ~O
in ¥ RESET BP M
"First time' flag for normalise SET BZ at C0 O
F114/5 —
No.function to do. GO TO DUMP if (DIVeBZ) + (SHIFT RZZ) O
LOADEND if CCi13eC0 o
™ Begin loop if rnultiply, divide or GOTO LOOPE] if (LOADENDeC (:13eNORMeFPEND) V) é
shift O
Test exponent first if ¥114/5 GOTO LOOPE3 if (LOADENDeNORM) <
(:OTO LOAD4 if CG13 o
LOAD4 [RESTORE TA] o
- UA —eTA £ <
STEPEND [PROCESSOR] Suk
Functicn completed FPEND if F136 &=
, LOADEND if F136 E
Begin function if F132-F135 GOTO EXPL if F136 =
| %
+ Represents logical OR
® Represents logical AND
> T > T > | x . N
Mﬂ 22774 §3 ;0N 31¥G A NMYYQ
IHD




4

T 2 I = 1 > i =, I N a
83\ ~ N E,_ 3
g il 5

: - T
Wi~ o~ oy N
ol |ew INTERFACE PROCEDURES. 4
s 18 x Sle
zZ o2 <1~
3 R
[ 1 EE
YoqQT o STORING S
;t:m S ™ —%f
[ ] e L R . . 3
Q\g: — 5:: The writing of resulis to the store is identified by a single binary DUMP which EO
- is on during the whole sequence even when hesitations are in progress. The };“Z"
> i . T s . . . ~1=
g ‘\{tq ~f ~O DUMP sequence is cntered by GOTODUMEP in the fixed point orders which also - ==
I does RESYNC, and by GOTOFPe[F137. DUMP is switched off by FPEND. —%uIJ
z »—;-»-
I4 ot
=] B8
Notes: DUMPI TO DUMP4 B
Notes: F_ ﬂ
Add datun to X on RJ DUMP does CDJ and INOIBIT M DLFifCG13e BP3 i
| %a:,
DUMP 1 [ENTERED BY GOTODUMP; TEST RESC] Bk
~1F
Hesitution re-entry flag CLEAR RZ —©
Clears address binaries in 1901 for u} CONTINUE CYCLE —;«5
B hesitation POTRY [}‘R()(I ICSS()R] - 1o
Inhibits all siore cycles ALT.OW MDLE on 1902-3 Ti
Hesitation corrupis RN on 1901 CHES i11902-3 ':“g‘j
MDY is harmless on 1902-3 PPEND I 1901 eNMDIE =]
GOTO BUMP2 i (1901e8TDTTN) or (1902-3 from CHES) z
e
DUMP 2 [TRANSFLER DATA] AP
PUSOuAet e SRR 1Y hdd
BP is off first time vound, on second ‘I:' 137, TACf B, THifBPe y\ . Y
time round {n‘ K137, UA i BB, Up irpp [ OBINand L RD o
Eixponent sign is inverted in program INVERT BINZ2 if 157aB3 PaC2 Q f
Floating point overflow is set in n*® HEPV ommeem RQ223 WIHEN U e R
READ:; DESTRUCTIVIE 117 1901 & BP
Os
s
wi
O 5
Function has produced overflow
Hesitation re-entry flag
ua I;u
~O 2
2
DUAMP 3 [W RITI STORE. UPDATE REGISTERS T~
1'P) O
+ 0
WRI']'I‘.’,_»(,‘()‘\”I'J\J UF CYCLE MY
UA if BPe(IF137aRX0 —
i i%l’:(l-‘l’%’:‘:l{?((); to UA, SA, TA il 13D O
F137e13X0. Set FP acc. to FP zero 28 (£ 3PeNOT U UB, 8B, TB if BP -
RESET REPV if (F1378RX0) O
BP is off first time round, on second SET BP at XSEQ M W b
time round PCTRS =
FPIND IF B3P Q
CHES if BP , -
GOTO DUMPY if 1137 [CHESQHESR.F],B’?&!FPEND o
eZZ ] OR ) »
GOTO DUNMP2 if FI137 [CHESOHESRQFI37.FPENDJ - -
DUMP 4 {[counT RN] SEC
— & =
2EQ
. \ s
Wholly processor operation RA #{1 at C3] ~—eeRA, RN )
GOTO DUM P o
u 5]
+ Represents logical OR
e Represents logical AND
] 1 I A | 3 1 = I N
A o RO SHION 1va 8 NMVYCQ




So_3e SL.R)

CHANGES

> T F3 I x 1 3 H [

Notes:

TA tSA in multiply/ divide. TA

if shift/ normalise

i8S,

No shift occurs in last
time round multiply/divide

1 1\P445-70 1066
HS0D Kéwn, | -7

3

Shift left into slice ©

Shift right into slice 22
Shift right into slice 23 in normalise

In multiply the equivalent of RMS24

bind effects of right shift - m.s, half

Ind effects of right shift - in. s. half

TCY acts ag a buffer for what falls off the end
Quotient bit = 1 if divisor "goes”

In division this first overilow may be phoney
Overflow in numeric left shirnt

0. . [ .
First time' flag for normalise F114/5

Shifts multiplier, quotient or other half
of x:

TCY acts as a bulfer for what falls
off the end

Forces sign of 1, s, halt {o zero
. Davision "first tinie flag'
Loop count

Normalise uses LLOOPEL -3, others
LLOOPEL & 2 only

Functior completoed

Division e¢nd effecis

If not first time, +1 if RV, -1 if RV

Loop count

Exponent overflow

Fxponent is negative or reaches zero
or arg. is zero

Argument normalised

+ Represents logical OR

Represents logical AND

FIXED POINT FUNCTIONS

LOOPEI TO LOOPE3]

TA s TA 3

+51 if (MULT@Ti30 eRZZ) + (DIVeQBIT)

+INVSA, INPC i (MULTeTH0 eRZZIHDIVeQRIT)

SHIFT LEFT i F111 + (NORMeRV) + (IDIVeRZZ)

SHIET RIGIT if F113 + (NORMeRV) + (MU1L.Te
RZZ)

RASHLO
T22

RAMSHR22 = RMS23

= TR23 if (F111eSA11) OTHERWISE

OGS A g (
(O CHiC& 1 130)
sl \Z23en} k__)__’~

Ho P eV VeTAZS)

F{NUMeTAZ3) + (RDV

TCY = (F111aCY CHLICe T A23) + (CSHReRMSO)
QBIT DiVe (3A23 = RAIS23)
RV - (MU Tell 2 Ze0OVR) +

(DIve 1SBa {TA23 = RAIS29))+
('111eSAT1e{TA22 4 RMS23)) + (SPECRe
Reys
RESET B2
GOTO LOOPES if 1114 ELSE GOTO LOOPEZ
Looeez  [suier omcn:\er:\;]
TP e}
SHWHET LEFT If FL11 + {(NORMeKY) + DIV
SHIFT RIGHT I F113 + (NORMeRY) + MULT
RAVSHIO = 00y if DIV, QBIT if DIV
BMSHRZZ = GOV i (VORM + (SHITTeSALD);
R o ot
RMSHRZS = TCY if
0 if ot
L SUPPRIESS RG2S
RESLT ESB
COUNT RZ if NORM

MULTeRZZ) + (SHIFTeSAT1);

W NUM+ NORM + SPEC

GOTO_LOOPED if NORM ELSE GOTO LOOPE!

i (NORMeRZ2)
ELSE GOTO DUMP if (MULT + SHIFT)eRZZ ELSE
GOTO END if DIVeRZZ

1.OOPES3

[.XI)JI ST FXPONENT
IN NORMALIZF]

SA—eSA, INPC if BZ, +2046 if (BZsRV)

COUNT RZ .

SET RPV if (RMSS + RMS10)e BZ

GOTO ENDT if (RMSO-9 =0 + (RQ11eBZ)
+RZZ) FLSI

GOTOFNDE i (RVaBZ) + (RUe(TAZ2 f TAZ)
st

GOTO L.OOPE !

[
is]ie] 7fisliq]adat 22 [23asTas 2827 [28) b0

ISSUE NUMBERS OF OTHER SHEETS AT THE TIME OF ISSUING THIS SHEET

1
1

hryg

o

UiizlsTalsTel7 s alic{n]n]ai

1SSUE
SHEET

D
CAT.

817858 &

3
SHEET

/2
owrd
{SSUE

5016360

DIAGRAM

I
UNIT

1900

SCIENTIFIC
LOGIC

CT

» i - 1 N

“¥OF Iy it SILON

iva

AE NMYYQ




a}

4 > ¥ = T > I 2 1 Y]
?
o % ™~
; 3 IXE C S
v I Ny FIXED POINT FUNCTIONS.
Q18
IR ENDQ
22l ENDI TO ENLC
3 1EINN L
- 0 U ln a
v ~+ Y Notes ® ENDI [LAST QUOTIENT BIT ZERO]
St = Adddivisor back iflast QBITwag 0 TA + SA ~—= TA if QBIT
- 7 Flag for F046(rounded division; RESET RZ
2 |~ GOTO END2 H
END2 [REM AINDER = DIVISOR]
Set remainder zéro if remainder = divisor TA + INVSA + INPC = TA if MILLZ + RZZ)
SET BZ if MILLZ
n GOTO ¥NDS &
- ENDD [ROUND OUOTIENT]
Add 1 to quotient if remainder = TR + []\'I’(' it (BZ + RZZ)] TR
. L divisor or F045 |
Overflow here is us phoney as the one REVERSE RPV if Ovn
in LOOPE!L .
Rounding procedure if first time and GOTO END4 if (F045eRZZeBZ) ELSE GOTO DUMP
non zero remainder i
e
END4 {S‘II]FT REM:\INDI‘]R]
vy

We now test to see if remainder >

- k divisor

Flag tor 045 (rounded division}

If TA23 4 TA22 remuinder must be
greater than & divisor

Set BZ if rounding required

— Finish if rounding not required
- e Rounding F115 must not carry to m. s,
half
Suppresses sign in 1. s. half
- i + Represents logical OR

& Represents logical AND

TA SHIFT LEFT-=—eTA if (TA23 = TA22),

Prlz]sa] s ef7]8]aliclufelnlw]is]ie]i7]ie]w]adai[2]23]24]2s] 2627]2 6]20]30)

ISSUE NUMBERS OF OTHER SHEETS AT THE TIME OF ISSUING THIS SHEEY

ISSUE
SHEET

RMSHLO = 0
COUNT KZ
GOTO EaD2 if (TA23 § TA22) KLSE GOTO ENDS

D
CAT.

si73ss B

EADS  [COMPARE DIVISOR & TWICE REMAINDER]
TA 4 INVSA # INPC ———e= MILL

SET BZ if SA23 = RMS23

GOTO ENDS

SHEET

32

ENDE  [RESTORE REMAINDER] &

TA SHIFT RIGHT =-=TA, RMSHR23 = RMS23
GOTO END2 if BZ ELSE GOTO DUMP

END7 [NORMALIZE. ZERO RESULT)

0 ——=~TA, TB. CLEAR RPV
GOTO DUMP

END8  [ROUND IN NORMALISE FN ]

/ IS%JE

5016360

8 P—
TH 4 2 == TB if (F1156 CY23) N 5
P4
RESET TB23 WITH GOTO END8 )
GOTO EXNDS <
a1
EnDS  [PLACE EXPONENT] .
SA —=TBE :/,
COTO DUMP UL
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E \.\ 3 FLOATING POINT FUNCTIONS
e
oloQ.
~+ 0 F X =0 X =4
h ) p
Q —~— 132 ar=a:+n a’ = n: + a:
A 133 a’= a: - n: at'=n: - a:
» s M ,
- 134 ar=a: xn al=n: x a:
135 af=a:=n: ar= n:<a:
F X =0 X =1
" . . ’ ’
FIXED POINT FUNCTIONS 136 a’=n: a’'=0
137 n:= a: n:'= a;, n:’= 0
Begin with register contents as tabled
FONCTION ACTION SA TA | TB Begin with a: inU, S, T
040 x:' = Xen n 0 X iIf X = 0 load n: to S and UE
24 29 It X = 4 load n: to T and UF
041 X' e 42 n 2 X
042 X:' = xen 4 n X% X U S T
044 X¥! =X a=n n X X% X =0 ._af . LLPN n: a:
045 x*¥! = x; «= 11 rounded n X X* X = 4 ) ne ’ “e‘ ) al S n: o
046 A n Sign x*| x*
111 Shift x: left N(Rz)] x| xx| LOAD/STORE
113 Shift x: right N (RZ) «x X
. . F'136 uses only LOADI to LOAD4
114 Normalise x N X 0 F137 uses only DUMPL to DUM P4
115 Normalise x: N X xX*

ADD/SUBTRACT [ADSU]
MELTIPLY

Multiply SA by TB, product to T. No end effects, i '“,C TSEIS 4, TE —e=SE, TS U
Shift & round S
If TH -SE IS -, UL -~ Sk, Normalise U, SE

DIVIDL AN ; .
——— Shift & round U, T

Divide T by SA forming quotient in TB, End effects.

MULTIPLY [MY]

TE 4 S =Sk, Clear T. Multiply U

by S, product to T. (and to U last time round).
Normalise U, SE.

pivine ]

SHIFT
Shift T, No end effects.

NORDMALISE

T 23 Ta]s[e[7Ta i1 ] efis[ra]isie] e7]ie]ia]ad2 2] 23}24 a5 26]27]28]20]304

ISSUE NUMBERS OF OTHER SHEETS AT THE TIME OF ISSUING THIS SHEET

ISSUE
SHEET

D
CAT.

" aress B

SHEET

33

3
ISSUE

/

5016360

& b
Normalise T, adjust SA. Lind effects. TL « SE-e=SF, Shift T right. Clear U, ;
Divide T by S, quotient to U. Q
[.OOPE]1, 2 do arithmetic and shift operations . Normalise U, SE ‘5(
1.OOPE j in B . )
~ 3 adJUSt.S ex_ponent in F114/5 EXP1 to 4 do all exponent computations
I'ND1 to 6 do division end effects .
END7 to 9 do normalise end effects ADJ1 to 3 adjust the operand £
- 1.00PE1 to 3 do the function B /
NORNML to 3 normalise the argument .4
ROUNDI! .to 3 round the argument E U
ENDF1 to 3 test expone it and place the result 2= =
A
o
=
= @]
n
> | 3 1 (3 i 2 1 N
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) I it 1 > I > —l N E ;
N
0 C Edim B
Ay FLOATING POINT FUNCTIONS =l2| 3
~— (g
Bl
» =P
z T
< g , a4 [5]2
v 2 a Notes: ' EXPI1 [ALL FUNCTIONS COMP/ADD/SUB L Elg
. EXPs =
+ =) R
Q - ]
3 TBE —=RK, TB8 —RK9 I
'6 -~ M Compare/add/sub exponents If MY: SBE —-RL MRLS RLO ?:
10 bits wide If MY: SBE —-RL, INPC 2]=
RQ —=SBE _ = T
Store difference in RZ if positive and & 63 RQ —=RZ if (ADSUeM9eEX £63) gl
BP stores sign of difference SET BP FROM M9 Biv
No adjustment required if exps. equal SET BZ if EXZERO " 'gti-'
BR says exp. difference is out of range SET BR if (MYeEX > 63) o1
ESB {exp.sign bit) acts as 10th bit M9 —=ESB ES:J
Dividing by zero IF (DVeSANORM) SET RFPV and GOTO ~|T
ENDF2 ELSE 210
If (MY+DV) GOTO EXP4 ELSE GOTO EXP2 ,‘_’LB
-
- —
{2
EXP2 [CORHECT NEGATIVE DIFFERENCE. —_—‘?'é
' A/S ONLY] —5
4
SBE, #INPC —> RZ if BP 21213
BR saysexp. difference is out of range SET BR if (BPeEX>63) ! 1 ==
MRMSET ESB [READY FOR EXP3]
GOTO EXP3 -
Qg
|V
EXP3 [SELECT FINAL EXPONENT,
A/S ONLY] —
<t w
— M3
TBE if BP, UB if BP = SBE
ESB (exp.sign bit) acts as 10th bit . M8 —e-ESB
GOTO EXP4 2
wd
2
2
Saves splitting the argument 0 —=TBE, UBE -1 O
Ensures correct operand shift in division RESET BP if (MY+I2V) o
Operand adjustment required GOTO ADJ1 if (DVHADSUeBZeBR)) ELSE M
GOTO ADJ3 and CLEAR RZ O
™ X
W) <
<
<
+ Represents logical OR a
o Represents logical AND o
H Z
= S)
o k&
(<] &}
=
259
=
1] ©
n
I 3 I 3 I = I N
)}oal?/\{ XTI DD SIION ilva A8 NMVYQ




53 T 3 I < T - I g o
’{.f) Y] M~ E E
o~ g £ {ov I
! N z|i
ot =T
IR~ FLOATING POINT FUNCTIONS 15
y |5 | Bl
~ : r—'-’-« —
ERELS ADJI TO ADJ3 IBEE
3 1T |~z
(O RO o' S B
Y AR Ns ] Notes : ADJ1 [ADJUST LEAST SIG.HALF) i
= e|O
Q 2w
7] ~ Shift dividend right or 'low exp' If BP, UB-«UBF, TBF; and TBE if DV 4 |=l=
Pl
- operand If BP, SB-eSBF {4
Round in A/S penultimate shift +292 if RZ=1. CY23~=TCY =
-\ COUNT RZ =
SHIFT RIGHT ol
RMSHR23=0 . =i
»” Computes 'carried down' bit RMSHR22#% [CYZS#(UAO if BP, SAO if BP)] A ‘g“f
GOTO ADJ2 |7
=l
D
ADJ2 [ADJUST MOST SIG.HALF) 210
| {u.
| ] [=]O
Shift divided right or 'low exp' operand If BP, UA=—=UA, TA,SET QBIT if (RMS23 - g
=SA23) — g
If BP, SA==SA 15
Round in A/S penultimate shift INPC = TCY z
M SHIFT RIGHT w1
Sign can change by rounding RMSHR23=RMS23 ¢ RMT23 2 b 2
RMSHR22=RMS23 Cl =11~
GOTO ADJ1 if (ADSU.RZZ) ELSE GOTO ADJ3
AND CLEAR RZ -
‘ Q=
o
ADJ3 [CLEAR REGISTERS)
Yol
Clear product register << 0—=17 if DV.SET RZ to 40 MI
Clear quotient register<—" 0—=T {f MY.SET RZ to 37
o Clear T if worthless in A/S O~e T if (ADSUeBPeBR)
Clear SF if worthless in A/S 0~ SA,SBF if (ADSUe3PeBR) " w
GOTO LLOOPF1 N ;
\
i 1O
)
o g
wn I
o
+ Represents lcrical OR g
® Represents lc ical AND o
= =
LYY
gES
~E3
- S B
w
2 | 2 1 x > A N
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— T 3 I = 1 = I = - f
I ['ad
sl |85 2 £
] N ) Bl
TSRS FLOATING POINT FUNCTIONS BE
el ¥ B
%) ; ; LS
s 1210 LOOPFI TO LOOPFS =
O - Bz
SO I 52
2 :}:?m Notes: LOOPFL [ALL FUNCTIONS, OPERATE ON L. 5. et
N - - — HALF] =10
Vi Q : 30
o~ _ i [EE
vi i} TB + 5B TB T8 THB; AND H..}..}_.}f ((TV[YOR—Z‘Q-J.“ ADSU) rak
Final produce in multiply or +SBIFif(MYeMBITeRZZ) + (DVeQBIT) + AD b=
surn or difference in +INVSBEF, INPC if (MYeMBITeRZZ) + (DVeQDBIT} B
Y/ + 58U B
CY 20 =t TCY B i
RESET SB23 — i bt
& SIDFT RIGUHT if MYeRZZ), LEFT if DV * =1 :',:-,
RMSHLO = 0 ==
Maintains sign of 1, s, half zero RQZ3 PORCED ZERO if NOT LEFT SHIFT _?—:L“‘:J
RMSHR2Z = RMS23 (0) o1
Only one half of multiplicr (') is shifted MBIT IS UB9 WHILE RZ » 23, UAC WHILE RZ g 22 o o
B GOTO LOOPI? <16
1 e
LOOPF2  [ALL FUNCTIONS. OPERATE ON M. 8. &
h HALE] b
Zz
a . P . . a4 ne N , o i
TA £ SA —emeeese T A Final product TA TA; AND Eﬁ_if ((MYeRZZ) + ADSU) S|HisS
in multiply or sum or difference +SA I (MYeMBITeRZZ) + (DVeQRIT) + AD el % Uy__g
in AfSeemmme 1A + INVSA if (MYeMBITeRZZ) + (DVeQBIT) + SU -
INPC = TCY
Store initial exp. sign in 3B23 COPY IKSB INTO SB23 Q ;
SET QBIT if RMS23 = SAZ3 v
Overfloy in multiply/ addf subtract SET RPV if (TR, UA"sOVR)
SHIFT AS IN LOOPF]
RMSHLO = TH23 \O :J
See LOOPE1 RMSHR22 = RMS23.  RMSHR23 AS FIXED POINT i
v PY M3
Done by bi-phase collector forcing RMS0 ———eeTR22 if MY@RZZ
- BP avoids rounding after re-normaualising SET BP [ROUNDING FLAG] . "
Division oxp. is 1 out due tr divid SET BR DIV, EXP.FLAG) w
shift (ﬁ \:/Da
o3
GOTO LOOPIS -
\
i LOOPES  [SH1FT MULTIPLIER/ QUOTIENT] O
Shift appropriate half of rmultiplier/ UA e UA B {((MY@RZ € 23) + (DVeRZ >16)) ;9)
quotient OTHERWISE UB——=UB
SHIFT AS IN LOOPFL ‘_Q
COUNT RZ
- See logic of MBIT HMSIIR22 = 1 if ‘U’ g O b
Enters QBIT into correct place {HNIHHLU = QBRITeRZ > 16 ) <
in U KAIS5 = QBITeRZ € 16eDIV S
GOTO LOOPKD it RZZ ELSE NORMSEQ if DV s
Divide m=me=NORMI to adjust oxp. HiLsit NORMY o
for dividend shift —
= 7
SEg
+ Represents logical OR o ZQ
i
# Represents logicai AND ;
- ] #
B\
Q
s
F3 i * i » H z i )
W"‘"?, | T T MDD SILON 3vg A9 NMVYQ




A
™~ F3 T F 3 I = I > 1 N N}
o0 8 ~r : 2] |2
7 ~Q CTIONS NE
|- FLOATING POINT FUNCTIONS. B
9|9 g 38
- . QX
HEIE LISE SEQUENCE || {22
HEIS NORMALISE SEQUENCE || B
L x | __E,Z
2) v o OL{) Notes: &g
W \‘i'\ mm Argument in [". Exponent in  NORMSEQ [NORMALISE ROUTINE ENTRY 1
| :éﬂ SBE, 1SB, SB23 SWITCHING) =10
Q o]
: as
2 \('q m 40 Shifts without norm. If (NORM3eRZ = 23) GOTO ENDI'2 EI.SE B i,—-’"
Therefore argument zer> ] 1
Argument norrialised. Rounding required If (RPVeUNORMeBP) GOTO ROUNDIL ELSE <1
Argument renormalised after rounding If (RPVeUNORMe3P) GOTO ENDF1 ELSE =%
Normalising required GOTO NORM1 _';;;_/3
= fud
. %
- NORM!  [NORMALISE L.S. HALF] 1l =
o |
=T
UB ——~eUB -g— [
SHIFT LEFT if RPV, RIGHT if RPV TO
RMSHILO = 0. RMS22 —=TCY 16
B RMSHR22 = UAOQ | 1
Monitors for zero argument COUNT RZ ~1%
GOTO NORMZ -1$
12
p4
v NORM2  [NORMALISE M.S. HALF] w i fw
- : D2
I 2152
UA UA. RESET BR
SHIFT LEFT if RPV, RIGHT if RPV
RMSHILO = TCY -
RMSHR22 = RMS23 O 6
Correct for overflow in right normalise RMSHR23 = RMS23
GOTO  NORM3
P~
4 & . - B (TR}
NORM3 [ADJUST EXPONENT IN SB] Mz
D v
o Adjust exponent (x1) »; 10 SBY, —=RL, ESB—=RIL9 ~=SBE 2
bit opd. +1 (INPC); 2046 ~RK if RPVe(DVeBR) { RQI—=ESP g
40 shifts without norm. Therefore SET BZ if RZ =23 ) m %
argument zero - -
GOTO ROUNDI1 if RPVeBP —
GOTO ENDF1 if RPVeBP
] NORMSEQ if RP\ O
+ Represents logical OR M
e Represents logical AND \o
i O .
<
Q
<
(=]
= u ;
[ORY
o =
=
gE3
— % —
| o
u 12!
¥ 1 x 1 > 1 N
ALY N sosag DD SHON 11va A8 NMY¥Q




SL3&

Setb 3o

Rounding in A/S is before add/sub
Notes that rounding has occurred

> 1
o~
6&
N2

(72}

fled

AN

UQQ
0
Q\-—-

é\tﬂ

Ov.arflow causes re-normalising

Test normalising required after rounding

Exponent overflow i.e. > +255
fixponent underflow ive. € -256. Result zero

Result o I'P zero to all registers

Resvnehronise clocks

Function complete

+  Represents logical OR

FLOATING POINT FUNCTIONS
ROUNDING & FINISHING.

ROUND 1 [ROUND L.S. HALF])

UB + [28 if NOT ADSU]—=UB.
RESET BP.
GOTO ROUND2

CY23=+TCY

ROUND 2 [ROUND M.S. HALF]

UA +TCY e UA
SET RPV if OVR
GOTO ROUNDS

ROUND 3 [IDLE]
0—=-UBE.  NORMSEQ

ENDFK1 [TEST EXP.OVERFLOW/UNDERF LO\\]

SE'T REPV if (DSB#51838)e5B23 N
SET BZ if (PTSB#SBB)QSBZS
GOTO ENDE2

ENDY2 [L.S. HALF RESULT)

SHEETS AT THE TIME OF ISSUING THIS SHEET

[ Tals]alsTe[zTe [t ni]iz]r3]va]is]r6 1] efralecd2t 2] 23 2 4]as 22228 20]3)

NUMBERS OF OTHER

ISSUE
SHEET
ISSUE

D
CAT.

wress B

UB, SBE if BZ; 28 if BZ —=UB, SB, TD
RESYNC

38
SHEET

GOTO ENDF3
ENDF3 [M.S. HALF RESULT]

UA if BZ; 9 if BZ—=UA, SA, TA
FPEND 1

3
$5U

!

5016360 /

™ z
® Represents logical AND :f(
<
o
2
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