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\
All 9M71/76B binary decks received by an installation after the date of thas
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90/ 7094 DI AGCGNGSTIC =N 5> INEERING
DI AGNOSTTIC BULLETTIN

DIAGNOSTIC BULLETIN NUMBER 4 CATED- April 15, 1963

DIAGNOSTIC PROGRAM - 9M71/76B

TITLE = 7094 Main Frame Instructicn Checkout and Reliability Program

Note:

The primary purpose for this bulletin is to test thc altered machine configu-
ration produced by EC 252633, 'ThLis EC enables DFDP instructions to
produce normalized quotien‘s regardless of whether the divisor and dividend
are normalized, .

Routines to check other poriors of the rnachine which were not previously
checked are also incjuded.

Also included is the Floating Poirt Error Indicctors chart which was omitted
on the original release of 9M71k.

Directions for updatiang card deck -

1. Replace card M71B0770 w i1 corresponding attached card,

2. Replace cards M71B0791 - M71B0994 with corresponding attached cards,
3. Replace cards M71B1193 . M71B1236 wi'h «orresponding attached cards.
4, Replace cards M71B1388 - M71B1391 with corresponding attached cards,
5. Replace cards M71B1101 - M?71B1402 with corresponding attached cards,
Directions for updatiag pregram lis t‘ing ;

1, Replace pages 29 - 30 wiil' :orsesoonding at.ached pages,

2, Replace pages 617 - 618 wiih corresponding attached pages.

3. Replace pages 775 - 778 with corresponding attached pages..

4, Replace pages 911 - 938 with correspending attached pages,

5. Replace pages 1025 - 1026 with correspordirg attached pages.

This update is a0t to be inica’led until EC 252603 is installed on the
machine,

Q02 000 0006000 a0aa e
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Program Deck

IM76B 001 - 186 Prog ram deck
487 - 4&8 Two »slank cards

Printouts

All references to 9M71 in any of p1intouts have been changed
to 9M76.

Card Deck Format
The 9M76 binary deck consists of 24 words per card instead

of the normal 22 words per card as provided in the 9M71
binary deck.
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FLOATING POINT ERROR INDICATORS CHART

0 k— ACC SIGN

1 k—— ACCQ

2 y—— ACCP

FP TRAP

POS 14 LOC 0

POS 15 LOC 0

POS 15 LOC 0

POS 17 LOC 0

10 ADR LOC 0

11 PREFIX LOC 0

12 - ieee .. TAG LOCO

13 - ACC OV.7LO IND

14 "TRAP TO LOC 1

15

DCT IND

16

MQ OVFLO IND

?AQAAAA%ZFAAAA

17 POS 12 LOC O

18 - 81 0-35




L0724
LOT25
40726
40727

40730
40731
40732
40733

40T 34
40735
40736

40737

40740
40741

40742
40743
407uy
40745
40746
4OTNT
40750
40751
40752
40753
40754
40755

WA

40756
L0757

SECT I ON THREE 9M718
4715763
PAGE 617

SUBROUTINE USED TO CLEAR SI REC BEFCRE LCI BZERO IS CHECKED.
FOUR SI INST AND TWO COMM LINES ARE USED TO FURTHER
ASSURE THAT ALL SI COLS CAN BE CLEAREC.

-0500 00 0 45101 SICL2 CAL BS135 ONES- ACC P-35

-0042 00 O 00000 RIA

~-0046 00 0 00000 PIA IND TO ACC FOR CHECK
0100 00 2 00001 TZE 1,2 RETURN

-0754 00 0 00000 PXD CLEAR ACC
o00u4 00 O 00000 PAI

-0046 00 0 00000 PIA IND TO ACC FOR CHECK
0100 00 2 00001 TZE 1,2 RETURN
o445 00 O 45101 RIS BS135S

-0046 00 0 00000 PIA IND TO ACC FOR CHECK
0100 00 2°00001 TZE 1,2 RETUEN
os41 00 O 45100 LDI BZERO

-0046 00 O 00000 PIA IND TO ACC FOR CHECK
0100 00 2 00001 TZE 1,2
0602 00 0 45135 SLW LIES
0634 00 2 45143 SXA LIES+6,2 SAVE XRB
0535 00 2 45143 LAC LIES#6,2 GET 2S COMPLEMENT 7O
0634 00 2 u51u4 SXA LIES+T,2 GIVE TRUE ADDRESS
0500. 00 O 45135 CLA LIES
0560 00 O 4S1iuy LDQ LIES+*T ERROR ADCR TO MQ
0534 00 2 45143 LXA LIES+6,2 RESET XRB
0020 00 O 40753 TRA #+2
6231236435102 BCD 1SICLR2
0074 00 4 00104 TSX ERROR-1,4

0761 00 O 40753 NOP =-1
0020 00 2 00001 TRA 1,2

WITH THE USE OF FOUR SI INST AND TWO OMM LINES, THE SI REG
S NOT FULLY CLEARED.
ACC P~35 CONTAINS THE SI COLS THAT WERE NOT CLEARED.
MQ 21-35 CONTAINS THE ADDRESS OF TEST USING SICL2.

WITH AT LEAST ONE OF THESE COMM LINE:S FUNCTIONAL, THE FAULT
LIES WITHIN THE SI REG COLS. —-—- 2.06 P’AGES.

007% 00 & 00106 TSX OKel
0020 00 O 40667 TRA SI18



. 9M71B SECT 1O0ON THREE
4715763 '
PAGE 618
BEGIN TESTING GF 31 INST AND COIMAND LINES
FOR THE FOLLOWING TESTSw=—- .
A- EACH .SI REG COL SHOULD BI: 2BLE TO BE LOADED.
. B- EACH SI REG COL SHOULD BI: ABLE TO BE CLEARED
. C- EACH .SI REi> COL OUTRUT SHOULD.BE ABLE TO ‘BE GAreo
TO SR BY.51 INST PIA OR STI.
D- BOTH PIA AND STI SHOULD .BE COMPLETELY FUNGT!ONAL.
IN THE FOLLOWING TEST3--- SR
1- THE COMMAND LINE WILL BE TESTED FOR OPERATION,
USING ALL INST USING THAT SUCH COMMAND, EXCEPT
THE RT AND LFT HALF .SI NSTRUCTIONS. - .. .
2- THEN THE INDIVIDUAL EXECUTION. LINES TO THE
ASSUMED FUNCTIONAL COMM LINE IS TEST!D '‘FOR OPER.
TESTING SET SI.COMMAND LINES (2.12.8%)

40760 636231020060 BCD 1T7S120 .

4O761: 0074 .00 4 45152 .5120 TSX CLEAR.N ..

407462 0074 00 2 4072% = . TSX SICL2,2

40763 OT74 00 )Y 0000 . AT b,1 . LOACING XRA FOR XEC INST.

L0764 -0500 00 O 45101 . CAL BS135

40765 0522 00 1.54132 XEC LOAD+N, 1 XUC FOUR SI INSY

40766 ~-00u446 00 0 00000 PIA }

40767 -0602 00 0 45135 ORS LIES

L0770 2 00001 1 4076u TIX S120¢3,0,1

40771 -0500 NO 0 45135 CAL LIES

L0772 0760 00 O 00006 Com

L0773 076T 00 0 00001 ALS 1 DIOFP EXISTING Q BIT.
. . DID WE SET /HALL SI REG COLSeee

40774 0100 00 O 4O777 TLE wed YEES OK=GO ON

40775 0500 00.0 45135 Cl.LA LIES N() ERROR

woT7TS 0074 00 4 00105 TSX ERROR. 4 -

40777 0074 00 & 00106 TSX 0%kt CONTINUE TEST

41000 0020 00 0 40761 TRA SI20 REPEAYT TEST

USING ITS FOUR INPUTS, THE SET SI COMMAHD LINES FAILED .
TO :SET ALL ONES INTO SI REG.
TESTING LDI TO CONDITION SI SET COMHAND LINES- (2.12.64)

41001 u32b31606060 BCD ILDI |

41002 . 0074 .00 4 45152 SI21 THX CLEAR Y

41003 0074 00 2 LO724 o TS SICL2,2

41004 0560.00 0 45101 LOQ BSTY3S5 C(RR CON OF 'SI REG..

41005 Ou41 .00 0 45101 LDI 835135 Al.L ONES

43006 -0046 00 0 00000 PLA

L1007 . 0602 00 0 45135 SLiv LIES

41010 0760 00 0 000046 COr : .

41011 0767 00 0 00001 ALS 1 Df.0P EXISTING Q BIT
. DID WE LLOAD ALL ONES.ee

41012 . 0100 00 O 41015 Tk 43 Yt S-0K~GO ON

4i013 0500 00 0 45135 ct.A LIES N{--ERROR.

41014 . 0074 00 4 00105 T4 ERRORp Y : '

41015 0074 00 4 00106 TSR OKol CONTIHNUE TEST

41016 0020 00 0 41002 TEA S121% REPEAYT TEST

LDI FAILED TO CONDITIOMN THE SET SI COMMIND LINES TO
SET ALL,ONES INTO SI REGa. (2.12.63)
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CONVERT A BLOCK OF 24 WORDS FRCM ROW BINARY TO COLUMN BINARY AND

52172
52173
52174

52175
52176
52177
52200
52201
52202
52203

52204
52205
52206
52207
52210
52211
52212

52213
52214
52215
52216
52217
52220
52221
52222

52223
52224
52225
52226
52227
52230
52231
52232

52233
52234
52235
52236
52237
52240
52241
52242
52243
52244

52245
52246
52247

RECONSTRUCT FROM THIS ORIGINAL ROW EINARY BLOCK.

234643223145 BCD
0774 00 5 00147 BINA  AXT
0020 00 0 52263 TRA
-0760 00 0 00016 BINB  EMTM
077% 00 4% 00030 AXT
0774 00 1 00001 AXT
-0500 00 0 56701 CAL
0560 00 4 56405 LD
0600 00 4 56405 STZ
0634 00 4 52215 SXA
0774 00-2 00003 AXT
0774 00 4 0C002 AXT
C162 00 0° 52210 TQP
~0602 00 5 5t436 RS
-0773 00 0 0COC] ROL
3 00026 & 52213 TXH
1 00002 4 52206 TX1
0771 00 0 0C001 ARS
2700001 2 52205 TIX
0774 00 4 00002 AXT
0100 00 0 52220 TZE
2 00001 & 52201 TIX
-3 00000 1 52223 TAL
-0501 60 0 52200 ORA®
1 TTTT7 1 52217 TXI
0774 00 4 0C030 AXT
0774 00 2 0C003 AXT
0774 00 1 0C002 AXT
-0500 00 1 56435 BINC  CAL
0560 00 1 56436 LDG
-0763 00 0 00001 LGL
0602 00 1 56435 SLW
-0600 00 1 56436 STQ
0771 00 0 000U ARS
-0501 60 0 52236 ORA®
0767 00 0 00001 ALS
0602 00 4 56405 SL
3 00026 1 522u1 TXH
1 00002 1 52226 TXI
2 000C1 2 52225 ey
0771 30 0 €000} ARS
0602 00 4 56405 5LV
2 00001 & 52224 rox
0760 G0 O 00016 LMTM
0754 00 5 00000 PXA
0734 00 1 00000 PAX

1COLBIN
103,5
BIND

24 14

1,1
BSMZE
POT+24,4
POT+2U4,4
«*+10,4

342

2+ 4

w42
POT+U4 9,5
1
’+21u122
""4:1‘12

1

#w Y

#42
=14y y,1
*+3,1,0
BINB+3
*-39]"‘\‘

i

POT+43,1
POT+l4 3,
1

PCT+YU 3,1
PCT+L 7,1

36

#4+2

]

PCTH42 4,!
«+2,1,27
BINCoe leZ
BINC-1,2
1
POTH+24,!L
BINC-2,L

)
1]

k=T7,241

v !

21

CHECK.

SET THREE XR MODE
BLOCK CF 24 WCRLS
SET XRA FOR LEFT SIDE
P BIT TO ACCUMULATOR" .
ROW BINARY WORD TO MQ

“CLEAR FOR RECONSTRUCT

SAVE XRC

THREE COLUMNS PER WORD
SET FOR TWELVE RCW
ZERO FCR ZERO
ONE FOR CNE
POSITION NEXT
TEST FOR HNINE
STEP FOR NEXT

_IT
RCOW
RCK

SHIFT C ACC FCR NECXT COL

. TIME FOR NEW MASK

LOOP BACK FOR NEXT WORD
COL BIN BLOCK COMPLETED
SET ACCUMULATOR P
SET FCR RIGHT SIDE

START BACK

THREE COLUMNS PER wCRD
SET FOR TWELVE RCW
EXTRACT

LEF TMOST

BIT AND

SAVE THE .

REST

LEFTMCST BIT TO ACC 35
PLUG IT IN
LEAVE ROCM FOR NEXT 8IT

TEST FCR NINE RCW
STEP FOR NEXT ROW
STEP TO NEXT COLUMN
ADJUST COMPLETED WORD
SAVE IT

START NEXT WORD

SET SEVEN XR MOODE
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52250 0774 00
52251 -0500 00
52252 ~-0340 00
52253 0020 00
52254 0020 00
52255 0560 00
52256 0074 00
52257 0761 00
52260 2 00001
52261 2 00001
52262 0760 00
52263 1 77742
52264 0754 00
52265 0734 00
52266 0774 00
52267 -0500 00
52270 0600 00
52271 0602 00
52272 -2 00001
52273 2 00001
52274 0074 00
52275 0074 00
52276 0020 00

CFEFONNNOG~NCUNUNDO N—atOF—~00 =N

SECTION

RELIADB

00030
56405
56601
52255
52260
56601
ool04
52173
52261
52251

00161
52264
00000
00000
00030
56601
56435
56405
52175
52267
52725
00106
52173

BIND

I L

AX™
CAL
LAS
TRA
T4
LI
TSX
NJP
TIX
TIX

SA”
TX.
PXa
PAX
AX
CAl
STZ
TAX
TIx
TS
TS
TRA

TEST THAT SHIFT COUNT OF SIX IR
DECODED IN THE ADDRESS REGIST:Ii

52277
52300
52301
52302
52303
52304

52305
52306
52307
52310

52311
52312
52313
52314
52315
52316
5231\7
52320

432743606060

0774 00 1 00005
0140 00 O 52301
ouyl 00 V¥ .52317
0500 00 O 56613
060% .00 0-52305
000 00 0 00000
0140 00 O 52311
0074 00 4 00104
0020 00 0 52300
2 00001 1 52301
-0763 00 O 0001n
-0763 00 0 0002L
-0763 00 0 00OLYL
-0763 00 0 0010L
-0763 00 0 0020%
0074 .00 4 00106
0020 00 0 52300

BCD
AXT
TOV
LDz
CLh
STI

"%
TOV
T5X
TRL

TIX
LGL
LGL
LGL
LG

LGL
T5X
TRE

F

O UR
I vy

2402
POY+24,2
RAN+10041
#r2

LRS!
RAM+1C0, 1
ERROR-1,5L
BINA
#+iglel

"“8'211

1
w+Y495,=-30
y‘s

0

2457
RAN+100,6
POT+u4B,7
POT+24,7
BIN3y;7e1
we-1 vb']
ALBIT 44 -
0Ky

BINA

F.ECONSTRUCTED WORD
SHOULD COMPARE EQUAL:
MO. GOOD .. ‘
OKAY .

ORIGINAL WORD TO MQ:
INDICATE ERROR

SET XRS FOR ‘NEXT.

(OMPARE, IF ANY

FEPEAT WITH SAME DATA
SET FOR ANOTHER BLOCK

MOVE

IT TO :
TEMPORARY ~
STORAGE

LESS IS PROPERLY .

1

L.GL

551

1 .
#4313,
B1+10

a+)

®* 1
43
ERROR-1,4
@--8

#--8 ¢ "‘
12

20

36

68

132
OKel
#—-16

RESET :OVERFLOW TGR

SHIFT
SHOULD TRANSFER

DIDNT SHIFT FAR ENOUGH .

CONSTANTS -
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52321 623031266360 BCD ISHIFT
52322 -0760 00 0.00016 SHFT EMTM. ENTER 3 XR MOOE
52323 -0774 00 7 00012 AXC 10,7 ~10.TO XR A¢BsC,
52324 0754 00 :0 00000 PXA 99 CLEAR AC
52325 0560 00 0 56614 L0Q Bl1+11 BIT.TO PSN 12 IN MQ!
52326 -0763 00 4 00006 LGL 6.4 SHOULD
52327 -0763 00 2 00006 LGL 642 SHIFT. TO -
52330 -0763 00 1 00006 LGL 641 . PSN P -
52331 -0760 00 0 00001 P3T SHOULD SKIP
52332 0074 00 4 00105 TSX ERROR,4 : :
52333 0074 00 4 00106 TSX OK,h
0

52334 0020 00 52322 TRA SHFT LOOP ROUTINE

CHECK THAT CAL EIT TO PSN P DOES NOT SET OVERFLOW TGR.

52335 466526434660 BCD 10VFLO
52336 0140 00. Q 52336 OV =
52337 -0500 00 0 5¢701 CAL BSMZE
52340 0760 00 0 0CO16 . LMTM

52341 —-0140 00 0 52343 TNO #+42
52342 0074 00 4 00105 TSX ERROR,4
52343 0074 00 4 00106 TSX CK,u
52344 0020 00 0 52336 TRA =-$

TEST ACL WITH NO CARRIES

52345 21234360600C BCD 1ACL

52346 -0754 00 0 0CO00O0 RACL PXAD CLEAR ACC

52347 -0760 00 0 00003 SSM

52350 0601 00 0 56236 RACA STO TENMP

52351 -=0500 00 0 56236 CAL TEMP

52352 0760 00 0 00006 COM ALL BITS BUT ONE TO ACC
52353 0361 00 0 56236 ACL © TEMP ADD THAT ONE
52354 0760 00 0 00006 COM

52355 0100 00 0 52361 TZE =+4L SHOULD TRANSFER
52356 0560 00 0 56225 LbQ PILE ~ ZERO TO MQ

52357 0074 00 4 0O010L TSX ERROR-1,4%°

52360 0020 00 0 52346 TRA  RACL

52361 -0500 00 0 56236 CAL TEMP

52362 0760 00 0 00001 LBY TERMINATE IF ACC 35
52363 0020 00 0 52365 TRA %2 IS A ONE

52364 0020 00 0 52367 TRA #+3

52365 0771 00 0 00001 ARS 1

52366 0020 00 0 52350 TRA RACA

52367 0074 00 4 00106 TSX OKpl

52370 0020 00 0 523u6 TRA RACL LOOP THIS ROUTINE
52371 0761 00 0 52725 NOP 21973

52372 0020 00 0 5273u TRA ALT
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ALTER LOCATION #INDEX# ALD CHECK FOR EXTENDED RELIABILITY

52725 oRG 21973
52725 0774 .00 1 00000 ALBXIT AXT 0,1
52726 0774 00 2 00000 AT 0,2
527217 0774 00 3 00000 AXT 0,3
52730 0774 00 S 00000 AXT 045
52731 0774 00 & 00000 AXT 056
52732 0774 00 7 00000 AXT 0.7
52733 0020 00 4 00001 TRA  1o%

52734 0534 00 1 56354 ALT LXA INDEX,1

52735 1 00001 1 52736 TXI  #+1,1,1

52736 -3 00000 1 52741 TXL #+3,1,0

52737 0634 00 1 5635y SXA  INDEX,1

52740 0020 00 O 52743 TRA w3

52741 1 77470 1 52742 TXI  #4+1,1,-20)

52742 0634 00 1 56354 - SAA INDEX,1

52743 0600 00 O 00112 SYZ RELTY.

52744 0500 00 O 56231 CLA  IX3 RESTORE
52745 0601 GO0 O 00203 35VG OKAY+6 AONITOR
52716 0760 00 O 00164 SUV % IXTENDED RELIABILITY
52747 0020 00 O 52752 Trd, w43 NO
52750 0020 00 0 52753 TRL w43 fES
52751 0 00000, 0 00OOW PZE &

52752 0074 00 4 0011 TSX LOOPsk

52753 -0625 00 0 00112 STL RELTY

52754 0774 00 4 52755 AXC  #+1,4°

52755 0634 00 4 00101 SXA SVARLG, 4

52756 0020 00 0 52760 TRA SXA
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CHECK THAT DFDP WITH SIGNS ALIKE, DIVISOR AND DIVIDEND.NORMALIZED.
PRODUCES 'A NORMALIZED QUOTIENT '

63137 242624476045 ECD 1DFDP N

63140 0074 '00 4 66227 DPuI TSX CLEAR,L
63141 . 0443 00 0 67056 pDLD DVI19

+233.400000000  +200.000000001
63142 -0241 00 0 67060 DFDP DV20
+233.400000000 +200.000000002

63143 0074 00 2 66060 TSX CHECKs2

63144 0 00000 0 00000 - PLE IND CHW
63145 +200777777777 GCT 200777777777 ACC
63146 +1457TTT7PTT 0CT  ILSTTTTTITITH . MQ.
63147 +201%00000000 GCT 201400000000 - SI
63150 0 00000 0 00CO0 PLE ~LOC :ZERO
63151 0074 .00 4 00105 TSX ERRORsU -

53152 0074 00 & 00106  OK43 TSX OK,U4

63153 0020 00 O 63140 TRA DP43

63154 242624474502 BCD 1DFDPHN2

63155 0074 00 & 66227  DP43A TSX CLEAR.Y

63156 04L3 00 0 67062 DLD DV21

~270. 500000000 - +145.000000001
63157 -0241 .00 O 67C6Y4 DFDP DV22 ,
- +346.400000000  +313.000000002

63160 0074 00 2 66060 TSX CFECK, 2

63161 -010400000000 OCT L10%00200000 - IND CW
63162 +032777777777 QCT 022777177717 AC
63163 =3777T777T777T4 OCT 7I7T7VTTTV7T4 MQ

63164 ~-033400000000 OCT 4334001300000 SI

63165 0 00000 O 63160 PZE DPL3A+3 LOC ZERO
63166 0074 00 4 00105 TSX ERROR, 4

63167 0074 00 4 00106 OKL3A TSX OKeb

63170 0020 00 0 63155 TRA DPL3A
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TEST. UNDERFLOW,OVERFLOW,AND F._0OLTING POINT

TRAP
TEST

63171
63172
63173

63174

63175

63176
63177
63200
63201
63202

63203
63204
63205

TEST

63206
63207
63210

63211

63212

63213
63214
63215
63216
63217

63220
63221
63222

WITH DOUBLE PRECISION INSYRUCTIONS
DFAD WITH AC EXPONENT OQV:zi.rLOUW
634721240160 30D 1TPAD]
0074 00 4 66227 DPUL  T¢X CLEA4R.Y
0uu3 00 O 66664 DLD  ONEZ
=377 TTIITTIT -377_777777777
0301 00 O 66664 DFLD ON:zZ
~-377 TTITTTIT =377 7?7777777
0074 00 2 66060 TLX CHECK,2
-113000000000 ., 0LT  5130000C01N00 IND CW
+000777777777 oCT 000777777771 AC
=34STTIT77777 OCT TuSTTTTIT777 MQ
=3777TTTTT 077 OCT TITTITTTTTT Sl
0000 00 O 63175 HTIR DPLL4+3 LOC (ZERO
0074 00 4 00105 TSX ERRORsY
007y 00 4 00106 TSX OKol
0020 00 0 63172 TRA  DPLu
DFAD MQ UNDERFLOW TRAP
634721240260 BCC 1TPAD2
0074 00 4 66227 DPL45 TSX CLEAR,L
o433 00 0 67072 DLC TAD3
+031 202222222 +000 222222222
0301 00 0 6707k DFAD TADUL.
+031 121111111 +000 111111111
007% 00 2 66060 T8X CHECK,2
+010400000000 OCT 010400000000 IND CW '
+030666666666 OCT 0300665666066 AC
+375666666666 OCT 275665666066 MQ
+0311111111 1 ocY C3tivitint i SI
0000 00 0 63212 HTR CPL54%3 LOC (ZERO
0074 00 4 00105 TSX ERROR. 4
0074 00 4 00106 TSX  CKelt
0020 00 0 63207 TRA  DP4L5S
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CHECK THAT DLD INSTRUCTION IN THE INSTRUCTION REGISTER CAUSES NO
ODD .LOCATION TRAP DUE TO DLA AND SWITCH IN PODS AT .ET TIME.

63223 244324606060
63224 0074 00 4 66227 DPy5A
63225 0761 00 0 00000
63226 0443 00 0 66714
63227 0401 00 0 66715
63230 0074 00 2 66040
63231 0 00000 0 00000
63232 0 00000 O 00000
63233 0 00000 O 00000
63234 0 00000 O 00070
63235 0 0N00OO0 O 00000
63236 0074 00 4 00105
63237 0074 00 4 00106
63240 0020 00 0O 63224

CHECK THAT AN 0ODD REFERENCE
DETECTED AND A TRAP OCCUR

63241 244324606060
63242 0074 00 4 66227 DP4EB
63243 0761 00 O 00000
63244 0500 00 O 66513
63245 0443 00 O 664715
63246 0074 00 2 660060
63247 +010001000000
63250 0 00000 O 00000
63251 0 00000 O 00000
63252 0 00000 0 00000
63253 0 00000 0 632L6
63254 0074 00 4 00105
63255 0074 00 4 00104
63256 0020 00 O 63212

BCD
T3X
NOP
DLD
ADM

T5X

PLE
PlE
PZE
PZE
PLE

TSX
TSX
TRA

ON A

BCD
TSX
NOP
CLA
OLD

TSX

JCT
PLE
PLE
2LE

3E

TSX
TX
TRA

10LD
CLEAR, L
AD11
AD11+1
CHECK, 2
IND CONTROL WORD
AC
MQ
S1
LOC ZERO
ERROR, L
0K, 4
DPL5SA
DLA OVERLAPPED DLD WILL BE
1DLD
CLEAR,Y4
ONES
LD11+1
CHECK, 2
010001€C00000 IND CONTROL WORD
AC
MQ
SI
CPLSB+Y LOC .ZERO
ERFOR,Y
Citel
OCPLSB
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TEST DFAD ODD REFERENZE TRAP
63257 634721240360 BCD 1TPAD3
63260 0074 00 & 66227 DP46 TSX CLEAR,4
63261 OLY3 00 0 67070 OLD  TAD2
+377 103210533  +344 163210533
63262 0301 00 0 67071} DFAD TAD2+¢1 '
+34% 103210533 +344 163210533
63263 0074 00 2 66060 TSX CHECK,2 ‘
63264 +010001000000 0CT 010001000000 IND CW
63265 +377163210533 OCT 377163210533  AC
63266 +344163210533 OCT 344163210533.  MQ
63267 O 00000 0 00000 PZE 3!
63270 0000 00 0 63263 HTR DPL6+3 LOC ZERO
63271 0074 00 & 00105 TSX ERROR,4
63272 . 007% 00 4 00106 TSX OK. b
63273 0020 00 0 63260 TRA DPL6
TEST DEMP AC AND MQ UNDERFLOW
63274 © 634THULT0 160 ECD 1TPMP1
63275 0074 00 4 66227 DP4T TSX CLEAR,Y
63276 0443 00 0 67076 OLD  THPY
| +100 700000000 +000 000000000
63277 0261 00 0 67100 DFMP THP2 |
+077 7C0000000 +000 0000000600
63300 0074 00 2 66060 TSX CHECK,2
63301 +311400000000 0CT 31140000000 IND CH
63302 +377610000000 CCT 377610000000  AC
63303 +344000000000 CCT 344000000000  MQ
63305 O 00000 0 00000 PLE SI
63305 0000 00 0 63300 HTR  DPLT+3 LOC .ZERO
63306 0074 00 & 00105 TSX  ERROR, Y
63307 0074 00 4% 00106 TSX  OKyk
63310 0020 00 0 63275 TfA  DPLT



TEST

63311
63312
63313

63314

63315

63316
63317
63320
63321
63322

63323

63324

63325
TES
Q!

63326
63327
63330

63331

63332

63333
63334
63335
63336
63337

63340
63341
63342

SECTI

DCUBLE PREC . i04 ROUTINES

DFMP ODD REFERENCE TRAF

6347441470260
0074 00 4 66227
o433 00 0 67070

CPLY

0261 00 0 67071

0074 00 2 66060

+010001000000
+377163210533
+345163210533
0 00000 D 000920
0000 00 0 63315
0074 00 4 00105
0074 00 4 001906
0020 00 0 63312
T DFDP MQ UNDERFLOW,

STCMS ALIKE-MINLSy

9MT 1B
4715763
PAGE 915

NCOF LV E

oD 1TPMP2
TSX  CLZAR,!
DD TAD2
+377 163210533  +344 /1463210533
D=MP TAJ2:1
+341. 163210533 +34Y4 163210533 .
TSX CHZCK,¢
0CT 013001000000 IND CHW
0CT 377163010533 AC
OCT 344163010533 MQ
PIE SI
HTR  DP38+3 LOC ZERO
TSX ERRCR,!
TSX  0K,4
TRA  D?P48

R1 LESS THAN

TIMES Dy Q1 AND Q2 OVERLAP WITH SIGNS UNLIKE

282621576060
0074 00 4 66227
o443 00 0 67042

DPLOA

-0241 00 0 6704y

0074 00 2 660450

+010400000000
+030577k 41702
+3757T41L 66727
+030577u417L3
0000 00 0 63332

0074 00 4% 00°HS
0074 00 4 0C:06
0020 00 0 63327

BCD 1DFDP

T5X CLEAR,!
DLD DV13
=130 530134466 -075 202023736
DFDP DVI1y
-300 713332366 ~-245 STTU4IT43
TSX CHECK,Z
OCT 010400000000 IND CW
0CT 030577841782 AC '
OCT  3757L1L66727 MQ
QCT 030577141743 SI
HTR DPLOA%: LOC ZERO
TSX  ERROR,Y
TSX OK.4
TRA DPLOIA



9M718 SECTION FIVE
4715763 DOUBLE PRECISIJN ROUTINES
PAGE 916

TEST DFDP WITH AC OVERFLOW , Q2 ADD TO Q1)

63343 242624476060 3CD 1D0FDP
63344 0074 00 4 66227 DP49B TSX CLEARp4
63345 0443 00 O 67046 oLD DV1S

-332 415324200 -277 714137104
63346 -0241 00 0 67050 OFDP OV16 ' ' | |

+100 773225522 +045 417724256
63347 0074 00 2 66060 TSX  CHECK,2

63350 -113000000000 0CT 513000000900 IND CW
63351 +032417724257 OCT 0324177247257 AC
63352 ~377u17123424 OLT 777417123424 MQ
63353 -032417724257 OCY 432417724257 SI
63354 0000 00 O 63347 HTR DPu49B+3

63355 0074 00 4 00105 TSX ERROR,4

63356 0074 00 4 00106 TSX OK,4

63357 0020 00 O 6334y TRA DPULIB

TEST DFDP WITH AC AND MQ UNDERFLOM.

63360 242624476060 BCD 1DFDP
63361 . 0074 00 4 66227 DPY49C TSX CLEAR,Y
63362 0uL43 00 O 67052 OLD DVI7

~-033 070115777 =-000:22006514Y
63363 ~0241 00 O 67054 DFOP DV18

+361 376744133 +000:160611624

63364 0074 00 2 66060 TSX CRECK,2

63365 -311400000000 0CT 711400000000 IND CW .
63366 +250703047124 OCT 250703047 24 AC

63367 -215103531330 OCT  61510353153¢C MQ

63370 —-252160611625 0CT 6521606110625 SI

63371 0000 00 O 63364 HiR  DPLOC+3 LOC (ZERO
63372 0074 00 4 00105 TSX ERROR,Y4

63373 0074 00 4 00106 TSX OKeh

63374 0020 00 O 63360 TRA  DPLOC



SECT

I O
DOUBLE PRZCISION ROUTINES

v F 1 VOE 9MT1B
4715763

PAGE 917

TEST DFDP WITH AC AND MQ OVERFLOW TRAP.

63375
63376
63377

63400

63401

63402
63403
63404
63405
63406

63407
63410
63411

TEST
63412
63413
63414

63415

63416

63417
63420
63421
63422
63523

63424
63425
63426

247634570160

0074 00 4 66227 .

ouy3 00 0 67
-0241 00 0 67

0074 00 2 66

+113400000000
+034400000000
+001000000000
+034400000000

0074 00 4 00
0074 00 4 00

DPu9
102

10y

060

. 0000 00 0 63401

105
1C¢6

0020 00 0 63376

DFDP ODD REFERENCE

244763470260

0074 00 4 66227

DP50

O0uu3 00 0 67070

-0241 00 0 67071

0074 00 2 66060

+010001000000
+377163210533
+344163210533
00000
63416

0 00000 O
0000 00 O

0074 00 ¥
0074 00 4
0020 00 O

00105
00106
63413

YRAP

3CD 1DPTPI
TSX CLEARY
DLD TDVI

+267 200000000 +000 000000000

DFDP TDV2

+033 400000000 +000 00000000

TSX CHECK,2
0CT 1312500000000 IND CwW
OCT 03400000000 AC
2T 001000000000 MQ
0OCT 034400000000 SI
HTR  DPLO+3 LOC ZERO
TSX ERROR.Y
TSX  OKel
TRA  DPL9
BCD 10PTP2
“SX CLEAR:Y4
DLD TAD2
- +377 163210533  +3u44 163210533
DFDP TAD2+!
+3LL 163210533  +344 163210533
TSX CHECK,2
GCT 01C0010)0€09 IND CwW
QT 377162210433 AC
GCT 344162210833 MQ
PZE SI
HTR  D?50+2 LOC ZERO
1SX  ERROR, 4
1TSX  0¢sh
TRA D250



IMT71B SECTIOKN = 1VE '
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TEST DOUBLE PRECISION INSTRUCTINDNS WITH
INDEXING AND INDIRECT :ADDRESHING

TEST DLD WITH INDEXING

63427 316724432460 ECD 1IXDLD
63430 0074 00 4 66227 DP51 TSX CLEAR,Y4
63431 0774 00 -1 00002 AXT 2,1
63432 0443 00 1 66724 CLD AD15,1

~1T7 766666667 -—144 222222223

63433 0074 00 2 66060 TSX CHECK, 2
63434 -0 00000 0 00000 1ZE IND CW
63435 + 177766666667 OCT 177766660667  AC
63436 — 144222222223 OCT Su4222220223  MQ.
63437 0 00000 0 -00000 PZE SI
63440 0000 00 0 00000 HTR LOC ZERO
63441 0074 00 4 00105 TSX ERROR.4 ’
63442 0074 00 &4 00106 TSX  OKed

0 63430 TRA DPS1

63443 0020 -00

TEST DST .WITH INDEXING

6344y  01672u626360 BCD 11XDST
63445 0074 00 4 66227 DP52 TSX CLEAR.4
63446 0774 00 1 00012 AXT 10,1
63447 0Ou43 00 O 66670 JLD  ADV

+100 252525252 +045 323232323

63450 -0603 00 1 66664 DST = ONEZ,1

63451 0443 00 0 66652 DLD TEMP

63452 0074 00 2 66060 TSX CHECK,2

63453 0 00000 0 00000 PZE IND CH
63454 +100252525252 OCT 100252525252  AC
63455 +045323232323 0CT 045323232323  MQ.
634356 0 00000 0 00000 PZE S
63457 0000 00 O 00000 HTR LOC ZERO
63460 0074 00 L 00105 SX ERROR, b4 |
63461. 0074 00 & 00106 TSX  OK, B

63462 0020 00 O 634145 TRA DP52



TEST

63463
63464
63465
63466

63467

63470

63471
63472
63473

SECTTION F
DOUBLE PREZCI&LICN RCUTINES

DFAD WITH INDEXING

672426212460 -
0074 00 4 66227
o774 00 1 00004

o443 00 O 66774 .

0301 00 1 66776

0074 00 2 660060

0 00000 O 00000

+201777770000
+146360000000

634T4 +200777770000

63475

63476
63L77
63500

TEST

63501 .
63502
63503
63504

63505

63506

63507
63510
63511
63512
63513

63514
63515
63516

0000 00 0 00000

0074 00 % 00105
0074 00 4 00106
0020 00 O 634064

DFMP WITH INDEXING

672126444760

007k 00 4 66227
0774 00 -1 00004
Ou43 00 0 67032

0261 00 1 67032

0074 00 2 66060

-0 00000 0 00000
+177200000000
-144500000000
+000CL40000000

0000 00 0O 000CO

0074 00 4 00105
0074 00 4 001C6
0020 00 O 635C2

DPS53

pP5L

3CDo
TSX
AXT
DLD

1 V E

1¥DFAD
CLEAR,Y
’4-,1
MP11

9M71B
4/15/63
PAGE 919

+20C 777770000 +145 700000000

OFAD MP1241

TSX

2Lk
LT
ACT
ACT
HTR

TSX
TSX
TRKA

3CD
TSX
AXT
DLD

DFM?

MZE
0CT
ITT
aCT
TR

TSX
TSX

TRA

+20C 777770000 +145 040000000

CHECK, 2

203777170000
146360C00300
200777170000

ERROR Y4
Cils b
bP53

1XDFMP
CLEAR,L
‘49]
DVvo

IND CW
AC

MQ

SI

LOC 'ZERO

—-200 400000000 -1u5 200000000

DVG el

+200 200000000 - +145 400000000

CHECK,2

177200000000
5LL5000C0000
00C0ou#00C0000

ERROR, 4
0Ky 4
DPSH

IND CW
AC
MQ
SI

LOC "ZERO



9MT 1B
4/15/63

PAGE

TEST

63517
63520
63521
63522

63523

63524

63525
63526
63527
63530
63531

63532
63533
63534

TEST

63535
63536

63537

63540

63541
63542
63543
63544
63545

63546
63547
63550

920

672426244760

0074 00 4 66227
0774 00 1 00002
OL43 00 0 67024

-0241 00 1 67030

0074 00 2 66060

0 00000 0 00000
+200577777776
+145400000000
+200600000000

0000 00 -0 00000

0074 00 % 00105
0074 00 4% 00106
0020 00 0 63520

SECT I
DOUBLE PRECISIGCHN ROUTINES

DFOP WITH INDEXING

DP5S

0 N

FI1VE

BCD IXDFDP
65X CLEARo &
AXT 2y
CLD Dvé6
+200 140000000 +000 000000000
DFDP DV8y1
+200 200000000 +145 400000000
TSX CHECK,2
PZE : IND CHW
OCT 200577777776 AC
OCT 145400C0N000 MQ
OCY 200600001000 SI
HTR LOC ZERO
TSX ERROR.Y4
TSX OKeby
TRA DP55

DLD WITH INDIRECT ADLRESSING

312124432460
0074 00 4 66227

ouu3 60 0 -63056

0074 00 2 66060

0 00000 0 00000
+200200000000
+145400000000

0 00000 0 00000

0000 00 0 00000 -

007L 0C
0074 00
0020 00

00105
00106
63536

&

o &

DP56

=CD

TSX

TIADLD
CLEARH

DLD=® DP39+2

TSX

PZE
ocT
OCT
PZE
HTR

TSX
TSX
TRA

+200 200000000  +145 400000000

CHECK,2

200200000000
145400000000

ERROR 4
OKel4
DPS 54

IND CW
AC

MQ

SI

LOC "ZERO



SECT11OCY F 1Y IE IMT 18 -
DOU3LE PRECI:.C.I ROUTINES L/15/63
PAGE 921.

TEST DLD WITH .INDIRECT ADDFLESSING

AND

63551,
63552
63553

63554

63555

63556
63557
63560
63561
63562

63563
63564
63565

TEST

63566
63567
63570
63571

63572

63573

63574
63575
63576
63577
63600

63601
63602
63603

I NDE X ING
312124432401 BCO 11ADLDI
007% 00 Y4 66227  DPST  T5X CLEAR,A
0774 00 1 00002 AT 2,1
0443 60 1. 63434 OLD® DP51+L,1
~177 756666667 —1uk 222222223
007% 00 2 66060 TSX  CHECK,Z
-0 00000 0 00000 MZE IND CW
+177766666667 OCT 177766666567  AC
1414222222223 . OCT 544222222223  MQ
0 00000 0 00000 PIE SI
0000 00 0 00000 HTR LOC .ZERO
0074 00 4 00105 TSX ERROR,&
0074 00 4 00106 TSX OKol
0020 00 0 63552 TRA DPS7
DFAD WITH IND ADDR AND INDEXING
312426212460 3CD 1IDEAD
0074 00 & 66227 DP58 TISX CLEAR,Y
0774 00 1 00002 AXT 2,1
0uL3 00 0 66774 5LD  MP11
+200 777770000 +1%5 700000000
0301 60 1 63471 OFAD#* DP53+5, 1
. +200 777770000 +145 700000000
0074 00 2 66060 TSX  CHECK,2
0 00000 0 00000 o7E IND .CHW
+201777770000 CT 201777770000 AC
£ 146700000000 OCT 146700000000  MQ .
+200777770000 9CT 200777770000 SI
0000 00 0 00000 HTR LOC :ZERO
0074 00 & 00105 TSX  ERROR, 4
007% 00 & 00106 <X 0K, b
0020 00 0 63567 XA DP58



9MT1B s E

L/15/63

PAGE 922

TEST

63604 312426444760
63605 0074 .00 & 66227
63606 0774 00 1 0000%
63607 0443 00 0 67032
63610 0261 60 1 63511
63611 0074 00 2 66060
63612 -0 00000 0 00000
63613 +177200000000
63614 —154500000000
63615 +0000%0000000
63616 0000 00 0 00000
63617 0074 00 4 00105
63620 007% 00 4 00106
63621 0020 00 0 63605

TEST DFDP WITH

63622 312426244760
63623 0074% 00 & 66227
63624 0774 00 1 00002
63625 0443 00 0 6702%
63626 -0241 60 1 .63525
63627 00Th 00 2 66060
63630 0 00000 0 00000
63631 +200577777776
63632 + 145400000000
63633 +200606000000
63634 0000 00 0 00000
63635 007% 00 &% 00105
63636 007% 00 &% 00105
63637 0020 00 0 63623

CT IO
DOUBLE PRECISICGY ROUTINES

NOF T VE

DFMP WITH IND ADDR AND INDZXING

DP59

DP60

BCD 1IDFuP
TSX CLEAReY
AXT bl

DLD Dv9

—~200 400000000 - -145 200006000

DFMP«+ DPSL+7,1

+200 200000000 +145 thOQOOOO

TSX CHECK,2

MIE

OCT 177200000000
CCT 544500000000
O0CT 000040000000
HTR

TiX EZRRORyu

T30 OJKel

TN 2JP59

IND ADDR AND INDEXING

BCD 1IDFDP
T53X CLEAR,Y
AXT 2,1

CL.D DVé6

+200 140000000

DFDP= DP55+5,1

IND CW

AC
MQ
S1I

LOC ZERO

+000 000000000

+200 200000000 +145 400000000

TSX CHECK,2

PIE

0CT 200577777776
0CY T45uC0000300
3CT  2006C0000200
ATR

T5:0 ERRORyL

TS OKpbk

TRa DPSO

IND CW
AC

MQ

S1
LOC ZERO



THIS ROUTINE WILL DO 50 CFADS AND SIMULATE

63640
63641
63642
63643

63644
63645
63646
63647
63650
63651
63652
63653
63654

63655

63656
63657
63660
63661
63662

63663
63664

63665
63666
63667
63670
63671
63672
63673
6367k
63675
63676
63677
63700
63701
63702
63703
63704

SECT IO
DOUBLE PRzCISIOI RELIABILITY

606024262124
-0625 00 0 67636
-C625 00 0 66L75

0774 00 1 00314
-2 000CH 1 63703

0074 00 4 66227

ouu3 00 1 67570
-0603 00 0 6723Y
-0603 00 0 67240

CLL3 00 1 67572
-0603 00 0 67236
-0603 00 0 67242

0634 00 1 67641

0074 00 4 65320

os43 00 0 67234

0301 00 0 67236
-0603 00 0 67252

0500 00 0 00000

0622 00 0 6725k

0074 00 4 65664

0020 00 O &3¢T7

0760 00 0 00162

0020 00 0O &63¢70

0020 00 0 63¢77

0760 00 0 00163

0020 00 0 63¢Tu

o443 00 O 67252

0000 00 0 63¢77

0500 00 0 63¢40

0601 00 0 65730

0074 00 4 65703

0534 00 1 67¢4

0760 00 0 0Ci61

0020 00 O 63&uy

0020 00 O 63645

0074 00 4 00106

0020 00 0 63641

DFADS

DINT

SHT L

FNXT

" r

41080)
STL
STL
AXT

TNX
TSX
DLD
DST
DST
oLD
DST
DST
SKA

TSX

DLD
['FAD
LST
CLA
STD

18X
IRA

SWT
TRA
TRA
SuT
TRA
CLD
HTR
CLA
ST
75X
XA
Sur
TRA
TRA
TSX
TRA

1

v :z

DFAC
LOCT
ObBL
204 )

FMXT,15 4
CLEAR, &
TABLE,
COM
COM+L
THABLE+2,1
COM®2
COM+0O
TSAVE, )

DOFIXe 4

COM
COM+2
COM+ 14
0
COM+16

COMP Y
SKTID

-~
<

42
SKTI1D
2

143
CCM+ iy
SYTID
DFADS-1
OR1G
SEPR 4
TSAVE, 1

DINT
DINT<-1
C’Ky’-l»
OFADS

91718
4715763
PAGE 923

EACH IN FIXED POINT

LOAD NEW VALUES

SIMULATE IN FIXED POINT

DO HARDWARE INSTRUCTION

SAVE LOC . ZERO

TO COMPARE ROUTINE
SUCESS RETURN

CHECK FOR BYPASS ERROR

CHECK FOR PRINT

NO

ERROR-DFAD ANS IN AC+MQ
PRINT ERROR MESSAGE
CHECK FOR LOOPING

NO
YES



9M718B sSE-TIoOMN F LV E
4/15/63 DOUBLE PRECISION RE_IABILITY
PAGE 924

THIS ROUTINE WILL DO 50 DFMPS AND S1MU_ATE EACH IN SINGLE PRECISION

63705 2u26uuuT76260 Leo YCEMPS

63706 0774 00 1 0031b DFMPS /o7 a0kl

63707 -0625 00 0 66475 7. [BL

63710 —0625 00 0 67636 . LOCY

63711 0500 00 O 63705 (LA CGFMPS—1

63712 0601 00 O 65730 <70 CRIG

63713 0634 00 1 676k %A TSAVE, 1

63714 0020 00 O 6uO5H TRA INT

63715 0534 00 1 676ul. LOAD LA TSAVE.] RESTORE VALUE CTR.
63716 =2 00004 1 6u112. Thi NXTelol ‘ .
63717 0uu3 00 1 67570 DLD  TABLE, !

63720 -0603 00 O 67234 0sT COM

63721 0uu3 00 1 67572. DLD  TABLE®2,1

63722 -0603 00 0 67236 psT  COM+2

63723 0634 00 1 67641 <A TSAVEy)

63724 0500 00 O 67234 . ERED CLA COM CHECK FOR EARLY END
63725 -0320 00 0 66uu5 pMA ELIMS CONDITIONS
63726 -0100 00 0 63736 TNz %48

63727 0520 00 0 67236 28T COM42

63730 0020 00 0 63732 TRA =42 ' ‘
63731 0020 00 O 64065 1A FEND A+C EQUAL ZERO
63732 0500 00 0 67235 CLA COM+1

63733 -0320 00 O 66u4L5S AMA  ELIMS

63734 0100 00 0 64065 TZE FEND A+B EQUAL .ZERO
63735 0020 00 .0 637h3 TRA ARITH |

63736 0520 00 0 67236 ZET COM+2

63737 0020 00 0 63743 T&A  ARITH

63740 0520 00 0 67237 ZET  COM+3 -

63741 0020 00 0 63743 TEA  ARITH

63742 0020 00 O 6065 1fA FEND C+D EQUAL ZERO.
63743 0500 00 0 67235 ARITH CLA COM+1 SET CHAR OF LO—ORDER
63744 -0320 00 O 664KES ANL ELINMS NUMBERS GENERATED TO
63745 -0501 00 0 67635 CRA  TWOH 200 OCTAL

63746 0601 00 0 67235 S13  COM+#]

63747 0500 00 0 67237 cLa COMe3

63750 -0320 00 0 66445 pA A ELINMS

63751 -0501 00 0 67635 CR4 TUQH

63752 0601 00 0 67237 STO COM+3

63753 0560 00 0 67237 Lcy COoM+3 D

63754 —0260 00 0 6723% UF4  COH A

63755 0601 00 0 67240 STO COM+h A®D

63756 0560 00 0 67236 LCY COM+2 C

63757 —0260 00 0 67235 UF  COM+1 3

63760 0601 00 0 67242 STD COM+6 B=C

63761 0560 00 0 67235 Lco  CoM+2 C

63762 —0260 00 0 67234 UF:it  CON1 A

63763 0601 00 0 672L4 STY CONM+8 A#C HIGH ORDER
63764 —0600 00 0 67245 ST COM+Q A#C LOW ORDER




63765
63766
63767
63770
63771
63772
63773
63774
63775
63776
63777

64000
61001
61002
64003

64004
64005
64006
64007
61010
64011
64012
64013
4401y
64015
64016
64017
64020
64021
64022
64023
64024
64025
68026
64027
64030
65031
64032
64033
6L034
65035
64036
65037
6L040
65041
61042
6L0L3
6L0LL
dL0L5S

0500
-0320
0601
0500
-0320
ou00
0601
0500
-0320
ou00
0601

-0320
07T
0u01
0601

0767
-0760
0020
0020
G500
-0320
0131
0500
0763
0765
0771
0763
-0773
-0603
-0760
0761
0500
0601
0560
0260
0601
-0500
-0320
~-0602
-0130
-0320
-0602
-0760
0020
0500
0622
0500
0601
0020

00
00
00
00
00
00
00
00
00
00
00

00
00
00
00

00
00
00
00
00
00
00
00
00
00
00

.00

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

00

leYoloRoNoNoNoReNoNoNe)

OO0

el ReleRele o l=R=RoloRoNololeNoNoloNoNoNoNoloNo oo loNoNoNo oo e Re)

S EC

67240
66445
665652
67242
664kL5
66552
66652
67245
66u45
66652
66652

66414
00033
672144
66653

00011
00001
6u010
6L0 46
66652
66445
00020
66533
00012
00032
00010
00091
000 34
67250
001141
00000
67155
00000
67234
67236
66652
66652
ébéhial
67250
00000
66444
67251
SIORRIN
64070
00000
67255
67155
00010
64070

T
DOUBLE PRECIGICH RELIABILITY

I

M

C_A
FOR YN
STO
CLA
LA
ADD
STO
C_A
ANA
LoD
STO

ANA
ARS
ADM
STO

LS
PBT
TRA
TRA
C.A
LNA
XA
C_A
L..S
LRS
ARS
LS
RQL
DS

ST
NOP
CLA
STC

LDQ .

F1AP

ST0
CAL .

ALA
ORS
XCL

HNA
cns
SiT

TE

o
'

= Cron O
¢

- A H -

0O »OM»>Tr

FIVE

COoM+Yy
ELIMS
TEMP
COM¢6
ELIMS
TEMP
TEMP
COMt+-9
ELIMS
TEMP
TEMP

ELIMY
27
coM+8
TEMP+]

Q

#42
NORM
TEMP
ELIMS

TEMP+1
i0
2

4

8

1

28
cou+1i2
1

LAST

0

coi
Coite2
TzikP
TENP
ELIMYL
Col+12

ELimy
COo+13

U=np

Con+i?
LAST
0

DR

"9M718
4715763
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A=D

DELETE EXP.
BaC

DELETE EXP
A#D FRAC.

A=C LO-ORDER

DELETE EXP

A=D + B=(

TOTAL LO-ORDER SUM
DELETE FRACTION

ADD LO-ORDER CARRY
TO HI-ORDER A#C
CHECK IF NORMALIZED

NONE

DELETE CARRY

NORMALIZR FRACTIONS

STORE FRACTION ANS
TURN OFF SLT 1

A=C

DELETE FRAC AND

AND SIGNS WITH FINAL
PRODUCTS

PLACE CORRECT CHAR
CHECK FQOR TRAP

NO

STORE FLAG BITS
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4715763

PAGE 926
64046 0500 00
64047 -0320 00
64050 - 0131 .00
64051 0500 00
64052 -0320 00
64053 0020 00
64054 0774 00
64055 0600 00
64056 2 00001
64057 - 0600 00
64060 0600 00
64061 0760 00
64062 0020 00
64063 053% 00
64064 0020 00
64065 0560 00
64066 0260 00
64067 -0603 00
64070 0v43 00
64071 0261 00
64072 -0603 00
64073 -0760 00
64074 0020 00
64075 0500 00
64076 0622 00
64077 0074 00
64100 0020 00
64101 0760 00
64102 0020 00
64103 0020 00
64104 0443 00
64105 0760 00
64106 0020 00
64107 0000 OO
64110 0074 00
64111 0020 00
64112 0074 00
64113 0020 00

SECTION F
DOUBLE PRECISION RE

66652

66LYS

00000
66653
66445
64021
00024
67260
64055
66652
66653
00161
63715
67641
63717

6723y
67236
67250

67234
67236
67252

ooy
64077
00000
67254
65664
64054

‘00162
64104
64054
67250
00163
64110
64054
65703
64054
00106
63706

NORM

INT

FEND

~ DFMP

ouT1

NXT

c.A
ANA
XA
CL.A
A
TRA
AT
STz
T{X
STZ
STZ2
SWT
TRA
LA
TRA

LnQ
Ftip
05T

Di.D
Dt i4P
06T

SL.T
A
ClLLA
STD
R4

TRA

ST
TRA
TRA
DLD
SUY
TRA
H'R
TuX
TRA
TS5X
TRA

I VE

LIABILITY .

TelP
ELIMS

TEMP+1 |
ELINS
A+1
2041
COM+20,1
'—]11']
TEMP
TEMP+]
1

LOAD
TSAVE, 1
LOAD<+2

COM
COM+2
COM+12

COM
COM+2
COM+14

]

43

0
COM+16
COMP 4
INT

2

*42
INT
COM+12
3

42
INT
SEPRgY4
INT
0K 4
DFMPS

STORE PROPER ANS
IF EARLY .END OP

DO HARDWARE DFMP

'CHECK FOR TRAP

TEST ERROR BYPASS

DFMP ANS 'IN AC#MQ
TEST NO.PRINT



SEC

T

N

FI1VE

DQUELE PRECIS{ON RELIABILITY
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THIS ROUTINE WILL DO 50 DFDPS AND SIMULATE EACH .IN SINGLE PRECISION

6411y
64115
64116
64117
64120
64121
648122
64123
64124
648125
64126
64127
64130
64131
64132
64133
64134
64135

64136

64137
64140
64141
6LIn2
64143
6414y
64115
64146
6L 147
64150
64151
64152
64153
64154
6155
64156
64157
64160
64161
64162
64163
64164
64165
6L 166
64167
64170
64171
64172
64173
6417y
64175
64176
68177
64200
64201

242624476260
0774 00 1 00314
-0625 00 0 67636
-0625 00 O 66475
0500 00 O o641V 1Y
0601 00 O 65730
0634 00 1 67641
0020 00 O 6LYH63
0534 00 1 67641
-2 0000% 1 6uL504
oL4u3 00 Y 67570
-C603 00 O 67234
oun3 00 1 67572
-0603 00 O 67236
0634 00 1 67641
0560 00 O 66L7T
ouul 00 O 66477
0771 00 2 00004
0500 00 2 67240
-0320 00 O 66LuL
-0300 00 2 67240
—0760 00 O 00141
0020 00 O &6u41uy
0020 00 O 6uL63
0500 00 O 66445
0320 00 2 67241
0131 00 O 00000
-0602 00 2 6T72u1
0500 00 2 67240
0763 00 O 00000
-0501 00 2 67241}
0601 00 2 67241
2 00002 2 64136
0500 00 O 67234
0241 00 0 67236
~-0600 00 0 67240
06G1 00 O 67242
0750 00 O 00012
0020 00 O &6r3D6
-0760 00 O 00141
0020 00 O 64207
ow:1 00 O 00000
-0056 00 000004
0020 00 0 642902
0500 00 0 67632
-0602 00 O 67255
0500 00 O 67240
0760 00 O 00033
0L02 00 O 66440
0120 00 O 6L177
0020 00 O 6424
0500 00 0 67633
-0602 00 0 67255
0020 00 0 6L29%4

DFDPS

PROC

CADJ

CALC

BCD
AXT
STL
STL
cLA
STO
SXA
TRA
L XA
TNX
DLD
OST
DLD
CS™
SKA
LDQ
LD
AXT
CLA
ANA
UFA
SLT
TRA
TRA
CLA
ANS
HCA
ORS
CLA
CLM
ORA
STO
TIX
CLA
FOP
STQ
STO
DCT
TRA
SLT
TRA
LDI
LNT
TRA
CLA
ORS
C_A
SSE
SUE
T2L
TRA
CLA
ORS
TRA

1DFDPS
20k, 3
LCCT

DBEL
DFDPS-1
CRIG
TSAVEe T .
INIT
TSAVE, !}
NEXTe 1,4
TABLE ]
CoM
TABLE+2,1
CoOM~+2
TSAVE, |
LERO
ZERO

4y2
COM‘:"{-pz
ELIME
CCM+L 2
1

42

INIT
ELIMS
COM+5,2

COMES,2
COM+lu,2

COM+5).Z
COM+5,2
CADJ+1,2¢2
COM

C0M¥<+2
CoM+u
COM+6

FDCT
1
=+19

4

UND
B1516
COM+17
COM+4

£33
i+4?
w4+ S
B17
CON+17
w43

GO TO INITIALIZE

TEST FOR MORE VALUES
MOVE CURRENT VALUES

INTO WORKING CELLS

DELETE FRACTION
FIND MQ CHAR

DID IT TRAP

NO GO ON

YES GET NEW NUMBER
GET MASK

DELETE CHAR

MOVE CHAR TO AC
PLACE IN WORD

DIVIDE A BY C

DIVIDE CHECK
YES -
CHECK FOR TRAP
NO

CHECK IF OVERFLOW
NO UNDERFLOW
SET BITS 15 AND 16

CHECK FOR MQ‘OVERFLOH
AND .IF SO STORE
BIT 17



9M718 SECTION FI1VE

4715763 DOUBLE PRECISICN RELIABILITY

PAGE 928 ’

64202 0500 00 0 67634 . UND C-A Bl617 STORE BITS 16 +17
64203 -0602 00 0 67255 ¢S COMei7?

64204 0500 00 0 67155 C_\  LAST

64205 0601 00 0 00000 S1Td 0

64206 0500 00 0 67242 C.\ CoM=6 R1

64207 -0320 GO 0 66LuY AdA  ELIML DELETE FRAC.
64210 0601 00 0 66652 STO TeMP

64211 0500 00 0 67235 Ci.A COM+1 - B

64212 -0320 U0 0 66LuY AMNA  ELIML

64213 0340 00 0 66652 CAS TEMP

64214 0761 00 0O 00000 NOP

64215 0020 00 0 64217 TRA  #42

64216 -0625 00 0 66437 STL  OFL

64217 0S00 00 0 67242 CLA COM+6 R1

64220 —-0320 00 0 66445 ANA  ELIMS DELETE CHAR
64221 0601 00 0 66652 STO TEMP

64222 0500 00 0 67235 CLA COM+] ‘
64223 -0320 00 0 66445 ANA  ELIMS DELETE CHAR
64224 0520 00 0 66437 ‘ IET OFL

64225 0771 00 0 00001 ARS 1

64226 . 0600 00 O 66437 STZ OFL

64227 0uL00 00 0 66652 ADD TEMP

64230 0765 00 0 00043 LRS 35 :
64231 0500 00 0 67236 CiLA COM+2 c :
64232 -0320 00 0 66445 AN ELIMS DELETE CHAR
64233 0601 00 0 66652 STO TEMP '

64234 -0754 00 0 00000 PO 0,0 _

64235 0221 00 0 66652 CvpP  TEMP R1+B/C~

64236 0601 00 0 66652 STO TEMP R1 FINAL FRAC
64237 -0600 00 0 66653 ST TEMP+1 Q ADJUST FRAC
64240 ~0500 00 0 66444 Cil ELIME

64241 0320 00 0 67242 ARS  COM+6 DELETE .FRACTION
64242 0500 00 0O 66652 CiLA  TEMP R1 . -
64243 -0602 00 0 67242 CRS  CoM+6 ADD FRAC
64244 0500 00 0 66653 CLA  TEMP+] Q1 ADJUST
64245 0401 00 0 67240 ADM  COM+h ADJUST .Q1
642h6 0601.00 0 66652 STO TEMP S

64247 ~-0500 00 -0 4644y CALL ELIMY PUT FRAC WITH
64250 0320 00 0 672%0 ARS  COM+L CHAR

64251 0500 00 0 66652 CLA TEMP
64252 -0602 .00 0 67240 ORS COM+L



64253
64254
64255
64256
64257
64260
6L261
61262
64263
6Lh264
6L 265
6L266
64267
6L270
6L271
64272
64273
6L2Th
65275
6L276
64277

64300

64301 .

6302

64303
654304
64305

64306
64307
64310
64311
6L 312
64313

6L3%4
64315
64316
6L317
64320
64321
65322
64323
64324
64325

0560
-0260
0601
-0320
0601
0500
-0320
~0602
0500
0120
-0500
-0602
0500
-0302
0601
-0320
0601
0500
-0320
—~0400
-0120

0500
0241
~0600

0760
0020
0020

-0625
0500
0601
0500
0601
0020

-0625
0600
-0320
05601
0500
0120
~0500
-0602
-0602
0020

60
0o

.00

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

00
00

00
00
00

00
00
00
00
00
00

00
00
00
00
00
00
00
00
00
00

eloNol eNoNoloRoNoNoNoNoloNoNoloNoloNoNoNeoNoNoNol

olololoNoNoNoNeoNoNe [eoNeoNoNeNoNo] [eNeoNe)

SECTI

67240
67257
66652
46u4L5
6724y

67212 .

66451y
6T24L14
66652
64267
67650
67244
67242
of2LYy
672L6
66545
66652
67226
55015
66652
64LL0

61216
67256
66652

00012
6433
64326

6760
67234
67250
67235
67251
6416

67637
67255
6545
6720
672L6
6uL Y6
6TEE0
67250
67251
64u16

MUL

FDCY

SPCT

¢
DOUBLE PRECZISIH!

-
i F
N4 Regl

I V E
IABILITY

COoN+l
coM+3
TEMNP

| ELIMS

cCoM+8

. COM+6

ELLIMU
coM+8
TENP
%--3
SIGN
COM+8
CoM+6
COM+8
COoH+10
ELIMS
TEHNP
COrME2
ELLIMS
TEMP
GOO

COM+10

COM+2
TZNP

SDOCT
FADD

FDC

. COM

COM+12
CONM#E
CON+13
DPL

SDC
COM+17
ELIMS
CONVM+12
COM+10
DPA
SICN
CoM+12
CON+13
DPA

9M718
415763
PAGE 929

Q1

D

DELETE CHAR

Q1=D

R1

DELETE FRAC.
PUT CHAR WITH Q1#D

R1

Q1+D

R1 - Q1=D
DELETE CHAR

c
DELETE CHAR
CHECK FOR DIVIDEND

C
Q2

DIVIDE CHECK
YES

SET INDICATOR
STORE CORR RESULTS FOR
FIRST DIVIDE CHECK

ST INDICATOR FOR PRINT
CLEAR ZERO FLAGS
DELETE CHAR

WITH RT1.-Q1#D
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64326 0131 00 0 00000 FADD Xx:0A
64327 -0320 00 0 66uYyS AdA ELIMS DELETE CHAR _
64330 -0520 00 0 66436 NIT ADJ CHECK FOR' DIV SHIFT
64331 0020 00 O 6433y TiA =:3 NO
64332 -0501.00 0 66435 cin Q2P1} ADJUST Q2 CHAR FOR
64333 0020 00 0 64335 Tty w2 OVERLAP OR NO OVERLAP
64334 -0501 00 0 6643y an Q2P ON Q1
64335 0601 00 0 66653 STO  TEMP+#]
64336 0500 00 0 66652 Ci.A TEMP
64337 0120 00 0 64342 ThL #+3
64340 -0500 00 0 67650 CAL  SIGN RESTORE PROPER SIGN
64341 -0602 00 0 66653 ORS  TEMP+1
64342 0500 00 0 67240 CLA COM+y
64343 -0320 00 0O 66445 AliA ELIMS
64344 -0501 00 0 66433 oA QP
64345 0601 00 0 66652 ST0  TEMP
64346 0500 00 0 67240 CLA  COM+4
64347 0120 00 0 64352 TPL w3
64350 -0500 00 0 67650 CAL  SIGN
64351 -0602 00 0 66652 ORS TEMP
64352 0500 00 0 66652 CLA TEMP
64353 0300 00 0 66653 FAD TEMP+] Q1+Q2
64354 -0320 00 0 66445 ANA ELIMS DELETE CHAR
64355 0601 00 0 67250 STO COM+12 ,
64356 0131 00 0 00000 XCA
64357 -0320 00 0 66u4LS AML S ELIMS DELETE CHAR
64360 0601 00 0 67251 STO COM+13 '
64361 -0760 00 0 001u1 S5¢T %
64362 0761 00 0 00000 HOP
64363 0500 00 0 67155 CLA  LAST
64364 0601 00 0 00000 STC O :
64365 0500 00 0 67240 CLA COMty Q1
64366 -0320 00 0 &6ULY ANA S ELIMY DELETE FRAC.
64367 0300 00 0 67240 FLD  COM+y FIND CHAR OF LO-ORDER
648370 0601 00 0 66652 STO  TEMP
64371 -0760 00 0 0014 SLT 1
64372 0020 00 0 64407 TRA w413
64373 OLLY 00 0 67255 LCI  COM+17
64374 -0056 00 000004 LT
64375 0020 00 O 64403 TRA  #+4
64376 O0LLS 00 O 00000 RIS C
6u37T 0600 00 0 67255 77 COM+17
64400 -0054 00 000003 LET 2
6LL0OY 0604 00 0 67255 ST CoMe17
6uk02 0020 00 O &uuQ7 TRA 245
64403 0500 00 0 00000 by o
6LLOY 0622 00 0 67255 TR CoMeNT
6L405 -0054 00 000002 Lri 2
buL06 0604 00 0 67255 ST COoN+-T



.

64407
64410
64u11
64412
64l 13
skl
6LL15
6Lu 16
6Ly 17
6uL20
62}
6Lhu22
64423
6u% 2L
6L 25
bLL25
o6Lu27
64430
64431
68432
6L433
6843
64u35
6Ll 36
6L 137

IR
ouLh}

-0500
-0320
-0602
-0130
-0320
-Cs02
0020
-0760
0761
0443
-0241
-0603
-0760
0020
05C0
0622
007y
0020
gLu3
076C
0020
0020
0750
0620
0000

-0625
0020

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
co
00
00
00
00
00
GO0

60
00

(o Ne] OO OO0 OCFOOOOODOODOOOCOOOOOO

S E
DOUELE

66652
6Lty
67250
00000
s6LLL
67231
oL 1é
00131
00000
67234
67236
67252
0Ciul
duL27
00000
67254
65684
6uL 63
67252
00162
6uy 35
buLé3
001563
bubiy?
64483

66435
64309

CT

DFA

. r
PRECIS! -

Chl
f.”f‘\
cns
o
SME
CRS

TRA

‘.
or
v -

F IR e
-
©

el e T W
£ =

DY = T
LA - e

-
R U LI N e

.l

DR ¥ B B N P B B
A Il = e B

4
PV

iV E

ALLIABILITY

TEMP
ELLIME
COM+12

ELIML
COieI3
DPA

COM
COoM+-2

COM+1IY

1

w3

COM+16
COMP, L
INIT

CoM+IY
2
HBaD
INIT

o]
ouT
18IT

LDJ
C

oMT71B
4/15/63
PAGE 931

DELETE FRAC.
SET CHAR FINAL /ANS

DELETE FRAC.

DO HARDWARE DFDP

CHECK FOR TRAP

BYPASS CRROR

PRINT
YES
NO

SET INDICATOR



IMT18
4715/
PAGE

6442
64443
éuLy
6LLLS
6huLs
oLuu7
64450
64451 .
64452
64453
6Lu5y
6LL55
64456
6uL57
64460
64461
6uL462
64463
64464
6uY465
6uu66
buL6T
64470
o6uLT
6uUNT2
6L4LT3
ouLTy
6uLT5
6LuLT6
6uu77
64500
64501
64502
64503
64504 |
64505

SECTION F
63 DOUBLE PRECISION Rt
932
0074 00 4 45703 ouTt | &3
-0520 00 0 67637 hNLY
0020 00 O 6uy53 TRA
0074 00 4 74300 : TR
0 00074 O 0000 PLE
622523464524 ECD
602431653124
256023302523
426060606060
-0520 00 0 67640 NZT
0020 00 O 6u463 TRA
0074 00 4 74300: TSX
0 00014 O OOOOK : PZE
263151626360 BCOD
243165312425
602330252342
606060606060
0774 00 1 00024 INIT AXT
0774 00 2 00012 AXY
0600 00 1 67260 STZ
0600 00 2 66664 STL
2 00001 2 6L4uTO TIX
2 00001 .1 6uL65 TIX
0600 00 O 67640 - STL
0600 00 0 67637 ST
0760 00 O 00012 CCr
0761 00 0 00000 - NOP
-0760 00 O 001141} SLY
0761 00 0 00000 NOP
0600 00 0 66436 STL
0760 00 0 00161 SWT
0020 00 O 6u412n TRA
0534 00 1 67641 LXA
0020 00 0 64126 TRA
0074 00 4 00106 NEXT TSX
0020 00 0 64115 TRA

ITY

i m

I v
LIABI

SEPR L4

SDC

a+7

SPLAT L

u901‘2.
USECOND DIVIDE CHECK

PRINT ERROR

FOC
*+7
SPLAT 4
4,0,12 .
LFIRST .OIVIDE CHECK .

2061

10,2
COM+20.1
TEMP+10,2
*+1,42,1
#=3,1p]

soC

1

ADJ

1

PROC
TSAVE, 1
PROC¢2
OKpl
DFDPS

FDC CLEAR INDICATORS
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THIS ROUTINE CHECKS CONSECUIIVE DOUSLE PRECISION INSTRUCTIONS
USES DIFFERENT NUMBERS ON t.CH PASS. \ ’

54506
64507
64510
64511
64512
64513
6451y
64515
64516
64517
64520
6u521
61522
64523
64524,

64525

654526
64527
64530

64531
64532
64533
6453y

6L 535
64536
64537
64540
64541
64542

64543
6L 54y
64545
&L 546

64547
64550

455445514560
0774 00 2 0C310-
-0500 00 2 67573
~0320 00 0 46522
0602 00 0 665452
0500 00 0 46652
0%00 00 0 67635
0300 00 0 675635
0501 00 2 67573
2 00004 2 61510
0774 00 2 00310
0500 00 2 67573
0560 00 2 67572
-0603 00 0 66652
0301 00 0 66452
0261 00 0 67106
0261 00 0 66652
-0241 00 -0 66652
-0303 00 0 665852
0765 00 0 00033
0763 00 0 00013
-0320 00 0 66445
-0100 00 0 64541
0131 00 0 00000
—-0320 00 O 66445
0100 00 0 64543
0131 00 0 DOONO
0074 00 4 0C10y4
0761 00 0O 64507
0760 00 0 00151
0020 00 0 6u5u6
0020 00 0O 6u521
2 0000k 2 64521
0074 00 4 00106
0020 00 0 64507

LPR!

CPRI

BCD
AXT
CAL
AMA
S
CLA
40D
FAab
STQ
TIX
KXY
C.A
L2Q
DS7
DFAD
D~MP
DM
DCP
DUFS

TNeN/N
200¢2
TABLE+},2
ELIMT
TEMP
TEMP
TWIR
TWOH
TASLE+1,2
=T 421
200,2
TA3LE+,,2
TA3ZLE+: 42
TEMP
TEWP

HALF
TEAP
TEIAP

TZMP

3
3
ELINMS
5+

E_IMS
i Fi}

EFROR-1,14
DR

1

&b 2

[RIRANE 1
DPRIACT,2,%

0ol
DPR1

STORE N FACTOR
N+N

N#N EQUAL N2
N2/N EQUAL N

N-N EQUAL ZERD
CORRECT FOR LOST

PRECISION
CHECK HIGH ORDER,

CHECK LO ORDER
PRINT ERROR

LOOP THIS VALUE
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DOUBLE PRECISION SQUARE ROOT

THIS ROUTINE GENERATES NUMBERS FROM A TABLE , SQUARES THE
NUMBER , THEN FINDS THE SQULRE ROOT USING THEZ NEWTON ITERATION
METHOD AND CHECK IT AGAINST 1THE ORIGINAL. ERROR PRINT SHOWS
CORRECT ROOT IN THE SI AND 1HE ROOT FOUND IN THE ACC AND MQ
THE LOW ORDER OF THE ROOT SHOULD ALWAYS BE ZZRO

64551 286250516360 ECD 1DSQRT

64552 0774 00 1 00310 DPR2 AXT 20041

64553 0560 00 1 67573 LDQ  TABLE+3,1

64554 —0600 00 0 66480 TTQ N

64555 0260 00 0 66160 FMP N SQUARE NUMBER
64556 0074 00 4 6460k TSX  DSQRTo U FIND SQ .ROOT
64557 0020 00 0 64571 TRA ®+10 ZRROR RADICAND MINUS
64560 —0603 00 0 6665k CsT  TEMP22

64561 0131 00 0 00000 xCA

64562 0767 00 0 00012 rLS 10 CORRECT FOR LOST
64563 0100 00 O 6u567 TLE =+4 PRECISION

64564 0131 00 0 00000 XCA

64565 OO0 00 O 66476 500D ONE

645646 0020 00 0 61570 TEA w42

64567 0131 00 0 00000 NCA o

64570 0340 00 0 66460 cts N CHECK ROOT

64571 0020 00 0 64573 Th  sw42

64572 0020 00 O 6u577 Tr =25

64573 Ouu1 00 0 66460 Lol N SET UP FOR PRINT
64574 OuLu3 00 O 66654 OLD EMP22

64575 0074 00 4 00104 TSX ERROR-1,4

64576 0761 00 0 6u552 MGP DPR2

64577 0760 00 0 00161 SwT 1

64600 0020 00 O 64602 TRAL  =+2

64601 0020 00 O 6u553 TR4 DPR2#+1 LOOP

64602 2 00004 1 6L553 TIX DPR2%1, 1.4 STEP TO NEXT NUMBER
64603 0020 00 O 64625 TRA DPR3-3



64604
64605
64606
64607
64610
64611
64612
64613
6LU61Y
6615
64616
64617
64620
64621
61622
64623
64624

64625
61626

QUADRATIC FORMULA-- MIXED SINGLE

64627
64630
61631
68632
64633
64634
64635
64636
64637
64640
64641
64642

6L 643

6L 6L
6L 645
6u6uéb
SL6LT
64650
614651
6L 652

64653
6% 654
6% 655
6656
64657
64660

0634
-0120
o774
-0603
0y02
o771
oun2
-0501
0760
-0603
ouBu3
-0241
0301
0u02

00
00
00
00
00
00
00
00
00
00
00
00
00
00

2 00001

0534
0020

. 007y
0020

.00
:00

00
00

o

CENNOODOOODODOOOOOONFEN

SECTIOMN F
DOUBLE PRECISICH RELIABILITY

66656
00001
00010
66652
67635
00001
66552
66507
00003
66654
66652
66654
66654
67206
61615
66656
00002

00106
64552

506421246060
0774 00 1 00036
0020 00 O 64633

506421246060.
0560 00 1 67630
0260 00 1 67632
0361 00 0 67630
~0603 00 O 66652
0560 00 1 67631
0260 00 1 67631
0303 00 O 66652
-0603 00 O -6665%
0340 00 1 67634
0020 00 O o6ub6uS
0020 00 0 6u651
0560 00 1 67634
007y 00 & CO10%
0020 00 O 61u633
0500 CO 0 66655
0350 00 1 67635
€020 00 O 6L6ESS
0020 00 O 6463
C560 00 1 67&35
0074 00 & 00104
0020 00 0 64633
0020 00 O 64632

DPR3

CSQRT SXA

Tl
NnAT
RN
LUB
RS
SUB
ORA
Slsp
DST
OLD
LFDP
DFAD
suB
TIiX
LY
TRA

TSX
TRA

BCD
ART
TRA
ZCD
LDQ
FH2
sCL
CST
LDQ
FMP
DFSB
OST

CAS

TRA
TRA
LD
TSX
TRA
CLA

CAS

Py

PRSI

; Cae
PR RN V4 T @ " DS

-~ .

I VE

TENP#L, 2
Tol

302

TEMP
TwCH

i

TEMP
FRAC

TEMP=Z
TEMP
TEMP42
TeMP22
HALPH
#=542,1
TEMP 4,2
24

OKolt
DPR2

AND

1QUAD
30,1
th+ 2
1QUAD
SAL, Y
SAL$E2,1
SAL
TEM?
SAL+®Y p]
SAL+Y,.1
TEM?
TEM242

SAL#S ]

£+2

Ty
SAL"’-&, 1
ERROR-1T,
DPR3+3
TEAPL3
SAL!’SQ 1

- i

L O
T8 AN
(Y ]

— —

LS O I o o I g B G
S m ooy 4

N 7o v

DOlIBLE

e

&

oM718
4715763
PAGE 935

MINUS RADICAND .

RADICAND EQU N

FIRST GUESS EQU X

N

N/ X

N/ X+X
DIV BY 2

REPEAT 32 TIMES

PRECISION

A
AXC
X4

B

Bau2
~4AC
B2-4AC

CHECK AC PORTION OF

RADICAND

CORRECT AC IN MQ.

GET LO-0ORDER

CHECK MQ .PORTION OF .

RADICAND

CORR MQ TO MQ



A}

9MT1B SECTII ON F 1 VE
/15763 DOUBLE PRECISLICN QZLiA3ILITY
PAGE 936
6L66T 506421246060 30 1UAD
64662 0443 00 1 67634 SQTIL 20D SALtl,1
6L663 0443 00 1 67634 LD SAL+Lk 1
L4664 0074 00 4 6460N Ta DSQAKT ol GET SQ ROOT
64665 0020 00 0 64673 Tha s 4
64666 —-0603 00 0 66654 257 TEYMPe2
64667 0340 00 V 67636 2ol SALHé ] CHECK HI-ORDER SQRT
6k670 0020 00 0 64672 TS N :
64671 0020 00 0 64675 T w44
64672 0560 00 1 67636 0O SALYE, Y
64673 0074 00 4 00104 THX ERROR-1;4
64674 0020 00 O 64662 T SQTX
6L6TS5 0500 00 0 66655 i TEMP+3
64676 0340 00 V 67637 S SAL+Te1 CHECK LO-~ORDER SQRT
64677 0020 00 O 64701 VL #d2 '
64700 0020 00 0 6470Y THA a4l
64701 0560 00 1 67637 00 SALeT .1
64702 0074 00 4 0010L Ti ERRCR-1,4
64703 0020 00 0 64662 Thlo S0TX
64704 0020 00 O 464706 L nd 2
64705 5064231246060 300 1QUAS
6UT7T06 OLL3 00 1 67636 DIVI DD SLLv6, GO ON WITH CORR SQRT
64707 0760 00 0 00032 LT " TURN OFF -DC TGR
64710 0761 00 0 00000 o
6LT1Y -0603 00 0 446652 DA TEM? SAVE RESULT
64712 0560 00 1 67630 el SLL, 1 A o
64713 0260 00 0 67631 R OTH 23
64715 ~0603 00 0 66654 DI TENMCe2 SAVE
64715 0560 00 0 66LTT Low TERD CLLEAR MQ
68716 0502 00 1 67631 L. SEL+1, 1 -3
6u717 0301 00 0 66652 D-'D TEMP ~-3+R
64720 -024Y 00 O 66654 DLP TEMP#2 -B+R/2A
64721 0760 00 0 00012 Doy
64722 . 0020 00 0 6472u T o 4
44723 0020 00 0 &uT27 TAA S w4l
SUT24 0441 00 1 676L0 L1 SAL 8,0
68725 0074 00 & 00104 TIX ERRBOR-1l,4 OVD CHECK ERROR
64726 0020 00 0 64706 TRA S DIV
64727 ~0603 00 0 66656 DT TEMPoY SAVE FIRST ROOT
6L730 0340 00 1 67640 ClS  SAL+8,1
6LT73Y C020 00 0 6LT733 TRA S w42
65732 0020 00 0 64736 TEA O al
64T33 0560 00 1 67640 LEQ  SAL+8,1
6L734 007k 00 4 0010L TEX ERROR-1,4
64735 0020 00 0 647C6 TRA DIV
OLTZ6 0500 00 0 66657 CLY  TENP+S CHECK MQ .PORTION
L737 0767 00 0 0001% LT 2
OL74 0 0%00 00 0 6u7TYy3 DI S S
OLTLY 0074 00 4 00%t0% VOO ERACR 144
L7TL2 0020 00 0 64706 P T O
6LTLS 0020 00 O &47LS B SO IR,



<

bLTuY
6475
6uTLHS
6uTHT
64750
64751
64752
64753
64754
64755
64756

64757
64760

6LTo6T

6LT62
64763
buToL
64765
64766
68767
64770
64771
64772

64773
6877y
64775
64776
68777

506421246060
0560 00 0 66477
0502 00 1 67631
0303 00 0 6¢652
-0241 .00 0 66654
0760 00 0 0CO12
0020 00 O 64754
0020 00 0 64757
ouyl 00 1 67641
0074 00 u4 0010u
0020 00 0 64TUuS
-0603 00 O 6¢656
0340 00 1 67641
0020 00 O 6LT763
0020 00 O 61766
0560 00 1 67641
0074 00 4 OOiOY
0020 00 O 6u745
0500 00 0 66657
0767 00 O 000134
0100 00 O 64773
0074 00 4 00104
0020 00 0 6&6L74S
2 00012 1 61631
0074 00 4 00106
0020 00 0 6L630
0 00000 0 00005
0074 00 4 00111

SECTI
DOUBLE PRECIsS. (N RELIABILIVY

OIv2

ON F IVE

BCD T1QUAD
LDQ ZERO
CLS  SAL<I, |
CFSB TEMP
DFDP TEMF¢2
DCT

TRA =42

TRA w4+l

LDI SAL+G, |
TSX [ERROR-1 g4
TRA DIv2

DST TEMP4

CAS SAL+G, !
TRA =42

TRIA  =+h

LOQ SAL+G, |
TSX ERROR-i.k4

TRA DIV2

C.A TEMP+S
ALS 12

TLE «+3

TSX ERRCR- . .4
TRE DIV2

T35 0OK,u

TRA DPR3

PIE 5

T5X LOOP, &

9M7 18
4715763
PAGE 937

-B
-B-R.
-B-R/2A

DVD CHECK ERROR

CHECK MQ



9M718

4715763

PAGE

THIS ROUTINE SIMULATES FAD OR

938

SECTTICH
SECTION Fi\é

F

1 VE

5 ROUTINES

[FAD IN FIXED FOINT. IT CHECKS

FOR TRAPS AND SIMULATES FLAG3 STYORED AT LOCATION ZERO

65320
65321
65322
65323
65324
65325
65326
65327
65330
65331
65332
65333
65334
65335
65336
65337
65340
65341

65342
65343
65344
65345
65346
65347
65350
65351

0634 00
0600 00
0600 00
0600 00
0600 00
0500 00
-0320 00
0601 00
0500 00
-0320 00
002 GO0
0771 00
0601 00
0100 00
-0120 00
ou02 00
0120 00
0020 00

0774 00

0500 00.

0601 00
0500 00
0601 00
2 00001
0500 00
0020 00

CONMNMDNNDNN CO0O0O00O0O0O00O0OO0OO0OO0O0O0OOF

65320

65662
46uLZ
66uYL3
66501
67255
67234
66u4uh
66652
67236
b6uLl
66652
00033
65352
65372
65342
66441
65617
65353

00002
67236
6724Y
67240
67242
65343
65352
65337

DOFIX

EXCE

06

BYNA
Sz
572
STL
STZ
CiLA
ANA
STC
CLA
AN P

27334

LVE, U4
CARR
RECOM
OVER
COMe17
COM
ELIMY
TEMP
COM®2
ELIMY
TENP .
27 ,
FACTI
EQU
EXCH
FFOR

£ AC
FACTI+Y

292
COM+2,2
CCM+8,2
CCMtUu,2
COM+b,2
nw=052,1
FACTI1
EXCH-3

i\

DELETE FRACTION AND SIGN
{.

DELETE FRAC

GET CHAR DIFF

ILARGER IN AC
((HAR DIFF LESS 5%
(:HAR DIFF .TO0 BIG

:XCHANGE SIMULATED AC

nND MQ



S
’
L4

SECTION

SEVEN

gMT 1B
4L/15/63
PAGE 1025

TEST FOR DLA CAUSING EARLY END OP OF SHIFT (INSTRUCTION

73614 -0500 00 O
73615 0600 00 O
73616 0771 00:0
73617 0221 00 O
73620 0340 00 O
73621 0020 00O
73622 0020 00 O
73623 0560 00 O
73624 0760 00 O
73625 0420 00 O
73626 0760 00 O
73627 0020 00 O
73630 0020 00 O

TEST UFM-TSX

73631 -0760 00 O
73632 . 0161 00 O
73633 0761 00 O
73634 0560 00 O
73635 0500 00 O
73636 0771 00 O
73637 0601 00 O
73640 —-0260 00 O
73641 0074 00 4
73642 0760 00 O
73643 0420 00 O
73644 0761 00 O
73645 -0760 00 O
73686 0760 00 O
73647 0020 00 O
73650 - 0020 00 O

74222 . 0L92

00001 .

00043

00001 .

74200

73623
713626

74200 -

00152

00000 -

001581
73631

73614

OUT .OF FLOATING TRAP MODE

000Nk
73632
00000
Th224
74210
00001
TH225

TH225
735u44

00162
00000
00000
00002
001061
73651
73631

oL93

CAL -
STZ
ARS
pvp

CAS
TRA
TRA
LDQ .
SUT .
HPR
SWT
TRA
TRA

LFTM
TQO0
NOP
LD .
CLA
ARS
ST0

UrMm
TSX

SUTt
HPR
NOP
EFTM
SHT
TRA
TRA

SIGN
| I
35

1

ONE
“e2
s+l
ONE
2

1

oL93
0L92

L

ZERO
ONES

TENP

TEMP
+3,4

oLou
oL93

P BIT -TO ACC

'CLEAR LOCATION 00001
### MOVE ACC P TO 35
#»# SHOULD DIVIDE CHECK
AND LEAVE ACC UNCHANGED

NO GOOD .
OKAY

ERROR — ARS-DVP
LOOP THIS TEST
NO - GO ON

GO BACK .

LEAVE TRAP MODE
LOAD ZERO MULTIPLIER
-17TTTTTTT7T7

®®%
L 2 2 3

ERROR =~ . UFM-TSX

LOOP THIS TEST
NO - GO ON
GO BACK



oMT718
4715763
PAGE 1026

S E

CT1I1OMN

TEST STORE DIVIDE OVERLAP

73651 0754 00
73652 0760 00
73653 0761 00
73654 0761 00
73655 0560 00
73656 -0600 00
73657 0221 00
73660 0760 00
73661 0020 00
73662 0020 00
73663 0760 00

o [oNeoNoRoNoleRolNeNoNe o)

73664 020 00

73665 0760 00 O
73666 0020 00 O
73667 0020 00 O

CHECK. 17 RESET

73670 - 0754 00
73671 0560 00
73672 0260 00
73673 0402 00
73674 0120 00

73675 0760 00
73676 0420 00

73677 0760 00
73700 0020 00
73701 0020 00

OO0 OO0 O0O0OOOo

CHECK TRA-CAS-TRA

73702 0500 00 O
73703 0020 00 O
73704 0522 00 O
73705 0020 00 O
73706 0020 00 O
73707 0760 00 O
73710 0%20 00 O
73711 0760 00 O
73712 0020 00 O
73713 0020 00 O

00000

00012

00000
000CO
74200

14225

7420

00012 .

73663

73665

00162
00000
00161

73670
73651

TO0 Q CARRY TRICGGER

00000 -
TH214 .

74215
74216

T367T .

00162
00000

00161
73702
73670

TH204
73704
74231
73707
73711

00162
00000

00161
73714
73702

oL9u

oL9S

oL96

WA
DET
Hep
Hep
LEN
NER
pvp
et
TRA
TRA
SWT

HPR

ST
104
TRA

FXA
LoR
FMP
sup
TPl

Suv
FER

S¥T
TE 4
TR A

(SKIP OF ONE;

CLA
TR 4
XEC
TRA
TRA

SKT

HPR

SKT
TR
TRA

SEVEN

CNE
TENP
NINE

e4+2
=43

0L9S
oL -

e

FAD1
FADZ
FAD3
#+3

oL?¢
oL9:S

NINE
£+
CAS?9
24+2
*#+3

0L97
0LR6

CLEAR ACC"
TURN OFF .DIVIDE CHECK
IF. ON

ONE TO .MQ 35
SHOULD -OVERLAP DVP

_DIVIDE BY 11
SHOULD BE OFF -

#* ERROR STORE DIVIDE ==

<LEAR ACC

ACC SHOULD .BE POSITIVE

+ ERROR FMP-SUB = .

4+ ERROR TRA-CAS-TRA =

v



SECTION S EVEN 9MT 1B
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73714 0760 00 0 00016  CL9T LMTM. SET .SEVEN XR MODE
73715 -0774 00 1.00001 AXC 1,1
73716 —0774 00 2 00001 AXC 1,2
73717 -0774 00 -3 0000} AXC 143
73720 0774 00 5 00001 AXC 1,45
73721 -0774 00 6 00001 RXC 146
73722 -0774% 00 7 00001 BAC 1,7
73723 0020 00 0 73725 TRE 342
73724 0 00000 0 00007 PZE 7
73725 0074 00 & 00111 TSX  LOOP,b4

745200 0RG 30848
74200 +000000000001 GNE 0T 1
74201 +000000000002 TWO  OCT 2
74202 +00000000000% FOR OCT &
74203 +000000000005 FVE OCT 5
74204 +000000000011 NINE D:IC 9
74205 +000000000100 HUN. OCT 100
74206 +000000000200 0oT 200
74207 +000000000400 FUN OCT: %00
74210 -377777777777 ONES OCT T7777TVTIT777
782117 0761 00 O 00000 NOP
74212 -125252525252 MASE OCT 525252425252
74213 -1 00000 0 00000 . LASY STR u#
74214 +200777000000 FAD' OCT 200777000000
74215 +233777000000 FADZ OCT 233777(:00000
74216 +200000000777 FAD3 OCT. 200000000777
74217 +233000000777 . FADL OCT 233000000777
75221 010101010101 DWONS BCD 1111111

74222 -0 00000 -0 00000 SIGN MZE
74223 0 00000 O 77777 B21T135 PZE -1

00000 ZERO PZE

7L224 0 00000 O

74225 0 00000 0 00000 TEMP PZE

74226 0 00000 0 00000 PLE

74227 0021 00 O 71554 TTR TTR RET

74230 0021 00 0 72653 TTR TRRT

74231 0340 00 0 74204 CASe CAS  NINE
00111 LOOP EQU 73
71000 END  OL]



9MT1B
%/715/63
PAGE 1028 S oL AT
* & & .,l..l’.'i(.‘,bi$GI{-iﬂl'}ﬂlﬁ,.,",f,.,l,. * & & &
S UL AT
INDEXABL: BC O FRINT SUBROQUT .NE
SENSE SHWITCHES 2 AND 12 USED COMPATISLY WITH 9DEPR
'*{Illll‘.l{~'.4§(-{T*'i--}#ﬁl’.ﬁ-‘“l.’.;,li

CALLING SEQUENCES-

V. THIS SEQUENCE PUTS THEE TEXT IM THE 300DY OF THE PROGRAM

A TS SP . ATg% EXIT 70 PRINT ROUTINE
A+1 PZI: WC,0.COL . AINT CONTROL WORD
A+2 BCD XT:iX1 TO BE PRINTID - 1-12 BCD WORDS.
A+H4C+2 OPN RETURI ENTRY TO MAIN PROGRAM
WC -—- BCD WORD COJ\7™ 1--12. OF TIX" LINE.
coL -- FIRST COLUMY i~72, TEX7 {5 70 BE PRINTED IN.
X - STLZNDARD SHA2D BCD FCRMLT WORD COUNT. NO MORE

THAN 6 WORDS PZR CARL DUE TO PUBLICATION
RESTRICTIONS ON LISTING PAGE WIDTH.

IF THE TEXT 1S PLACED il THE EODY O: “HE PROGRAM IT
MAY BE MODIFIED BY $IJC OR ANY OTHEZ SCANNING AND
MODIFICATION ROUTIHNE 5. iiCZ THE RAMDIM PLACEMENT OF BCD
BITS MAY SIMULATE iNY GIERATICN COD I,

2. THIS SEQUENCE PERNM|TS "} SAME TEXT TC BE PRINTED
BY SEVERAL PRINT ROUTIE ENTRIES.

A TSX S21.4Teh "EXIT 70 PRINT ROUTINE

A+1 Pzz CH NCT: ZERO DECREMENT

A+2 OPR RETURN ENTRY TO MAIN PROGRAM
ZER) CECREMENT IN PRINT
CONTRCL WORD IS REQUIRED
BY LPLAT TO RECOGNIZE THIS
REMOTE TEXT. CONDITION.

CwW . PZ: WC.C,COL REMOTE TEXT CONTROL WORD
CH+1 BCD XTIXT TO BE PRINTED

3. THIS SEQUENCE PERMITS . CHCICE OF SIIVERAL TEXTS TO BE
PRINTED FROM ONE PRIN™ SUBLCUTINE ENTRY BY MODIFYING THE
CONTROL WORD ADDRESS UITH AN INDEN.

A TS Siv i1k EXI" TO PRINT ROUTINE

Asl PZL Cu. ¢ NOTH: ZERO DECREMENT

A+2 OPh RETURN ENTRY TO MAIN PROGRAM
T = AN INDEX REGISTE CONTAINING /. VALUE TO MODIFY .THE CuW

LOCATION TO COBTAIN ANOTFER TEXT CONROL WORD AND ITS
ACCOMPANYING TEXT. : ,

CH PZE WC.3,CCL REXUTE TEXT CONTROL WORD
CH#1  BCD XTEXT 10 BE PRINTED



