700 PROGRAMMING SYSTEMS
DP FIXED POINT LOAD

>

QUALITY SOFTWARE

DATE: February 1968

ID CODE: BPX

DRAWING: 391079 (Rev B)

LABEL: DLD

AUTHOR: . STVL

SOURCE: SYM I Assembly Language
OBJECT: Relocatable

PURPOSE

To load a double precision fixed point argument from memory into the
software registers MNT2, MNT 3,

USAGE

Calling Sequence

Li-1 SMB DLD
L JSX DLD
L+l D DARG

Where DARG is the first of two words containing the number to be
stored into the software registers. The routine will return to L+2

with the contents of MNT2 in the hardware accumulator.

Argument Description

The argument will be two consecutive words of memory.

Storage Requirements

Three words of common storage: RETI1, MNTZ, MNT3,
METHOD

Indexed loads and direct stores constitute the entire logic.




BPX - Continued Page 2

RESTRICTIONS

Entries
DLD

Other Routines

None.

External Constants

None.
SEace Used
8 words.

Timin

15 cycles
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\RAITHEON

QUALITY SOFTWARE

DATE: February 1968

ID CODE: BPY

DRAWING: 391081 (Rev B)

LABEL: DST

AUTHOR: STV L

SOURCE: SYM I Assembly Language
OBJECT: Relocatable

PURPOSE

To store in two consecutive memory words a double precision fixed
point number fetched from the software registers MNT2, MNT3.

USAGE

Calling Sequence

Where DARG is the first of two words into which the contents of the
software registers will be stored. The routine will return to L+2
with the contents of MNTZ2 in the hardware accumulator.

L-1 SMB DST
L JSX DST
L+14 D DARG

Argument Description

The argument will be two consecutive words in memory.

Storage Requirements

Three words of common storage RET41, MNT2, MNT3,.

METHOD

Direct loads and indexed stores constitute the entire logic.

RESTRICTIONS

Entries

DST
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Other Routines

None

External Constants

None

Space Used
8 words
Timin

15 cycles
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@ 700 PROGRAMMING SYSTEMS
DP FIXED POINT ADD, SUBTRACT

QUALITY SOFTWARE

DATE: February 1968

ID CODE: BPZ

DRAWING: 391083 (Rev C)

LABEL: DAD,DSUB

AUTHOR: STVL

SOURCE: SYM I Assembly Language
OBJECT: Relocatable

PURPOSE

To form the algebraic sum or difference of two double precision
fixed point numbers set in the software registers MNT2, MNT3
and in two consecutive words of memory.

USAGE

Calling Sequence

The routine will return to L+2 with the result in the software
registers MNTZ2, MNT3,

L.-1 SMB DAD (or DSUB)
L JSX DAD (or DSUB)
L+1 D DARG

1.+2 return

Argument Description

DARG is the first of two consecutive memory locations containing
a fixed point double precision number.

Both arguments must be in double precision format: The sign
bit of the second word of both arguments must be set to zero.

Storage Requirements

RET1 and pseudo-registers MNT2, MNT3
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METHOD

DAD replaces the double register with the sum double register
plus memory.

DSUB replaces the double register with the differences double
register minus memory.

ERROR CONDITIONS

An overflow will turn on the overflow flip flop, and carry the most

significant bit of the sum or difference in the sign bit of the high
word (MNT2),

RESTRICTIONS:

Entries
DAD, DSUB

Other Routines

None

External Constants

D1 (decimal 1)
M15R (15 bit mask)

SEace Used
34 words of core,
Timin

Excluding calling sequence.
DAD 24 1+ 1 cycles
DSUB 23 +1 cycles
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700 PROGRAMMING SYSTEMS

\RAITHEON

DP FIXED POINT TWO'S COMPLEMENT

QUALITY SOFTWARE

DATE: January 1968
ID CODE: BLJ
DRAWING: 390664 (Rev C)

LABEL: D2C

AUTHOR: STVL

SOURCE: SYM 1 Assembly Language
OBJECT: Relocatable

PURPOSE

To form the two's complement of a two-word number set in the software
Registers MNT2, MNT3.

USAGE

Calling Sequence

The routine returnes to L+1 after two's complementing the double
precision word in the software registers MNT2, MNT3,

SMB D2C
L JSX D2C
L+1 Return

Argument Description
The argument is in the software registers MNT2, MNT3,

Storage Requirements

External storage in the software registers MNT2, MNT3.
METHOD
The contents of MNT3 is changed to its 2's complement, while the con-

tents of MNT2 is changed to its 1's complement, unless the lower word
is zero, in which case the first word is set to its 2's complement.




BLJ - Continued

RESTRICTIONS

Entries
D2C

Other Routines

None

External Constants

M15R (a mask of 15 bits, right adjusted)
Space Used

13 words

Timin

14 cycles

Page 2
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700 PROGRAMMING SYSTEMS

\RAITHEON

DOUBLE SHIFT ARITHMETIC

QUALITY SOFTWARE

DATE: February 1968

ID CODE: BRA

DRAWING: 391085 (Rev B)

LABEL: DSR, DSL

AUTHOR: STVL

SOURCE: SYM I Assembly Language
OBJECT: Relocatable

PURPOSE

To perform the arithmetic shift operation on a two-word
argument.

USAGE

Calling Sequences

SMB DSR
JSX DSR, COUNT, ARGUMENT for a shift right

SMB DSL
or JSX DSL, COUNT, ARGUMENT for a shift left

Where COUNT is any integer and ARGUMENT is the address
of the first word of the two-word argument to be shifted.

Argument Description

The fir st argument must be an integer. The second argument will
be treated as a double precision integer.

Storage Requirements

Two words of external storage labeled RET1, TMPI are used.

METHOD

The Double Shift Routine creates two shift instructions depending upon
the size of the count. The two-word argument is loaded into the ACR
and the IXR (hardware accumulator and index registers) and the shifts
are executed. The shift argument is stored back in memory. A shift

count greater than 30 is replaced by 30.




BRA - Continued

RESTRICTIONS

Entries
DSL, DSR

Other Routines

None

External Constants

D15 (a constant equal to decimal 15)

Space U sed

40 (X' 28') words

Timin

DSR 54 cycles
70 cycles
62 cycles

DSL 55 cycles
71 cycles

63 cycles

minimum
maximum

average

minimum
maximum

average

Page -2-
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DSL
LOAD RIGHT LOAD LEFT
SHIFT COMMAND SHIFT COMMAND
STORE SHIFT
COMMAND IN
BOX 'SHFT!
SET SECOND
> SHIFT FOR
15 BIT SHIFT .
COUNT = COUNT - 15
<
<
SET FIRST
SET SECOND SHIFT WITH -
SHIFT WITH COUNT
COUNT
SET FIRST
SHIFT FOR
15 BIT SHIFT
PICK UP
ARGUMENT
ISHFT! L
EXECUTE TWO | . STORE SHIFTED | EXIT
SHIFTS ARGUMENT
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@ 700 PROGRAMMING SYSTEMS
MP FLOATING UNDERFLOW

QUALITY SOFTWARE

DATE: May 1968

ID CODE: BSP

DRAWING: 390014 (Rev B)

LABEL: M. ZE

AUTHOR: JACQ

SOURCE: SYM I

OBJECT: Relocatable in Block "MATH"
PURPOSE

To clear the three software registers MNT1, MNT2, MNTS3,

USAGE
M.ZE is called by the library routines dealing with the mid-precision
floating point format, when the software registers must be set to zero,

as in the case of an underflow condition.

Calling Sequence

L-1 SMB M.ZE
L JSX M.ZE
L+1 Return
RESTRICTIONS
Loading

M. ZE must be loaded in the same 2K block as the "MATH POOL".

Other Routines

None

Space Used
5 words
Timin

8 cycles







700 PROGRAMMING SYSTEMS

MP FLOATING UNDERFLOW

\RAITHEON

QUALITY SOFTWARE

APPENDIX A

ASSEMBLY LISTING
of

MP FLOATING UNDERFLOW

Drawing No. ID Code

390014 (Revision B) BSP




4 0 929 ¥ vt
¥Ivis MHLIM SI06WAS SAYYD

SHO¥H3 ON
0 £00 O CINW €000 4X3
0 200 O ZINHW 2000 AX3
0 100 0O TINW T000 LAX3
o0 000 0 32'w 0 000 0 ald
FEL L)
(100 dS8 an3 [ presnnna) 00 O
9300 dS8 JZ'W AMAN £
6100 4S8 0 & dnf 23 000 T T 00RT 0O $00 O
$100 4S8 CANW »iS 1T 444 0 L 44¢¢ 0 g£00 O L
£3100 4S8 CiANNW MiS 0t 44¢ 0 ¢ 4422 0 200 0 *
2100 4S8 TINW v1lS 6 44 0 L 34¢¢ 0 TNO O .
1100 4S8 ¥1) 8 0030 o00%0C © uo0 0
0T00 dS8 % nos 32w L 0000 GO0DO
6000 4S8 3Z2'W  ¥R11 9
8000 4S8 MLVW ¥18 S
L000 4S8 » ¥
9000 dS8 » e
6000 4S8 18 PTONESNT MOTAHIANN ONTLVETS dW. 4

2 39vd 2 SSvd 89/.2/60 8 PTOD6ONG MRI4MIAONN BRTLYHTS dW HiVW



700 PROGRAMMING SYSTEMS
MP FLOATING OVERFLOW

\RAITHEON

QUALITY SOFTWARE

DATE: May 1968

ID CODE: BSR

DRAWING: 390015 (Rev B)

LABEL: M.OV

AUTHOR: JACQ

SOURCE: SYM1I

OBJECT: Relocatable in Block "MATH"
PURPOSE

To flag an overflow condition in the overflow flag word OVFL, and to set
the software registers MNT1, MNTZ2, MNT3 to the maximum magnitude
of the mid-precision floating point format, keeping the sign as found in

MNT2.
USAGE

M. OV is called by the library routines dealing with the mid-precision
floating point format, when an overflow condition occurs.

Calling Sequence

L-1 SMB M.OV

L JSX M.OV

L+1 Return
METHOD

The flag word OVFL of the "MATH POOL'" area is set to non-zero.

RESTRICTIONS

Loading

M.OV must be loaded in the same 2k block as the "MATH POOL".

Other Routines

D2C

SEace Used

11 words

Timing
21 cycles
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@ 700 PROGRAMMING SYSTEMS
MP FLOATING, DP FIXED MPY AND DIV.

QUALITY SOFTWARE

DATE: March 1968

1D CODE: BRB

DRAWING: 391096 (Revision D)
LABEL: FMP, FDV, DMP, DDV
AUTHOR: JACQ

SOURCE: SYM I Assembly Language
OBJECT: Relocatable

PURPOSE

DMP: To multiply two double precision fixed point numbers and return
a double precision fixed point product.

DDV: To divide a double precision fixed point number by another and
return a double precision fixed point quotient.

FMP: To multiply two mid-precision floating point numbers and
return a mid-precision floating point

FDV: To divide a mid-precision floating point number by another
and return a mid-precision floating point quotient.

USAGE

Calling Sequence

These routines will return to L+2 with the result in the software
registers MNT41, MNTZ2, MNT3.

L-1 SMB DMP (DDV, FMP, FDV)
L JSX DMP (DDV, FMP, FDV)
L+1 DATA ARG

L+2 Return

Argument Description

Two arguments are necessary, one in the software registers and the
other starting at the location ARG.
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Storage Requirements

External storage in RET2, RET3, TMP1l, TMP2, TMP3, TMP4,
TMP5, TMP6, OVFL, and the software registers MNT1, MNT2, MNT 3,

METHOD

In an initial sequence common to the four entries, the algebraic sign of
the result is secured, then both arguments are set to their absolute value.

In a final sequence also common to all four entries, the result, quotient
or product, is given its proper sign.

Two-word division

Let the dividend, divisor and quotient mantissae be N, D and Q.

N =N, +2715.N,

D=Y, + 2'15-3{2

In the floating point mode the exponent of the quotient is first
computed.

EQ = EN - ED + Bias
In the fixed point mode the divisor is normalized to bit 1 of
its high word, and the dividend is shifted the same amount to
the left.

The following condition is now satisfied:

5L Y, <1

The dividend is then checked against the divisor. If it is not
found smaller it is replaced by its difference with the divisor.

N>D X=N-D =%— +1
N< D X=N Q=%

The condition: X < Y is now satisfied.
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Let k = 2~15
X X4 +k- X2 1
D Y, 1+k Y,
Yy
X Xy + k- X Y 2 2
X _ Xy 2 1-kY2 kK Y 3
D— Y —Y_"" 2 —k. .
1 1 Tz
1

The remaining terms of the series are dropped.

LetQ1+k51 _ X+t kX 0<L0Q<c 1
Yy Yy
0L Ry< ¥y

1

X _ R4 5
S= 0k ,1-k—?-+k —%—]

Ry -Qq1 .7
— = +
D - QLtk ') Y1
Leth_’_ksz _Ri'$1 Yo 0$Q2<1
Q2. Y2

The expression (R - Qq . Y,) is kept positive by decrementing Q4
by k or 2k if necessary.

The expression (R, - Q2 - Y2) is not computed but only approximated
to + k2 If it is found negative, QZ is decremented by kz.
4

X 2
o Utk Q4 e e< k
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The final quotient:
Q=0 +2"150;+ e I N< D

Q

1+Qp+2°150,+ e IUN>D
The unit bit is the sign bit of the high word. If it is used in the floating
mode, the quotient mantissa is shifted 1 bit to the right. In that case

the quotient exponent is incremented by 1.

Before return to the caller the quotient isset to the sign secured initially.

Two-word Multiplication

Let the factor mantissae be X and Y, the product mantissa be P.

X

-15
Xyt 2 X5

Y=Y, +2°157,

1

In the floating point mode the exponent of the product is first computed.

Ep =E4+ Ey - Bias

Let k = 2-15
P=X+Y=Xq-Y, .+k(X1.Y2+ XZ.Yi) +k2 Xy Y,

The last term is approximated to + k2/4 to force a carry into the lower
word of the product.

P=P,+k-P,+e e £ k&

In the floating mode the product is normalized to bit 1 of its high word.
The product exponent is decremented by 1 if the mantissa has to be
shifted.

Before return to the caller the product is set to the sign secured
initially.
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ERROR CONDITIONS

Error conditions are detected in the floating mode only.

1)  An attempt to divide by zero or by an unnormalized divisor
will leave the dividend unaltered in the software register.

2)  An exponent overflow or underflow will give a quotient or
product off by +256.

In both cases the flag word "OVFL'" is set to non-zero. No error
message is given.

RESTRICTIONS

Except for zero, the routine cannot properly process data equal to
their own 2's complement, which is the case of the negative limit:

1st word 8000 (hexadecimal)
2nd word 0000

Entries
DMP, DDV, FMP, FDV

Other Routines

ACMY, DAD, DIVS, D2C, MPYS

External Constants

B0, D1, D128, D256, M8R, M15R, N1, N128

SEace Used

205 words

391096D
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Timing (in cycles) Average

without hardware with hardware
multiply and divide multiply and divide

DMP 332 165
DDV 578 241
FMP 370 203
FDV 584 247

Deduct 20 cycles if both arguments are positive.
ACCURACY

29 bits

391096D
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391096 (Revision C) BRB




L1600 9Y4H AR NR BB R R RN BN R AR BN R ER AR B RERRNRRRER QAR ER R AN R R RNERD »S

9600 8Y8 10n0 AW £q 2.0 0T 2.0T U G20 O

6600 wvy8 ¢ SXa 24 T0 g0 10g0 0 »20 O

»c00 8dy8 3IN3ND3S H3d40¥d 0L HONVYH 2i3y ¥a1 1¢ $T0 0 6 pT06 U £20 0 -
£600 8M8 Jea xSf 0s 43¢ 0 2 44¢2 0 ¢e20 0 bd
2600 9y8 dvs 6 0Ts0 0Tg0 0 120 O

1600 8Y8 GT-=e2® 2X » IX = X ‘'9¥v IST 2LlikW man Twld :34 810 0 8 HI0R ¢ v20 O *
0400 8Y8 pdnWl X4S 134 444 0 9 3479 0 470 0 -
6900 aug GI-#s#2% 24 % TA =2 A 'Oy ONZ Sdnl mMLS 9t 434 0 ¢ 3442 0 3T0 0 -
8v00 g¥g SINIWNOHY MLIOR 40 93N dnft (14 L0 0O T (v»0T U GT0 O

Lv00 gue S3NTvA 3LNTeSAvY 139 d4vs 144 0Tg0 0nTgl 0 270 O

9»00 8us ZLINW 340 (44 610 0 0 6100 0 8T0 0 *
cy00 8Y¥8 LIns3y 40 NOUIS Gdnl M4S 44 444 0 ¢ 3474 0 VIO O d
by 00 848 2iNN 340 W82 134 44, 0 0 4440 0O 6T0 O *
c¥00 8¥g Y Iy Y YT Y YT XAS SRR SRR AR S 2 X 2 3 ) 0r

2v»00 8u8 T« xU7 6¢ T00 T 6 1086 0 8T0 O

Ty00 gY¥8 0 » ~@" ag 0600 T 8 ofge 0 £T0 O

0p00 B8Y¥8 AIN3IWNOYY QL 139 0 » xd" 12> pon T & o00Ré 0 9TO0 O

6200 8Yy8 N¥NL3IN 3IAVS £13y X1iS 98 £L00 C @ ¢/no9 0 g10 O o
8200 8y8 2l3y LFY] HED2a (1% Y00 0 £ v00Z U $T0 O "
££00 8¥8 : 9VI4 dWd N a9 v 444 0 8 448 0 £T0 0 »
9¢00 8N8 $ no3 dWad 1Y ¢T00 7100

600 8y8 w02a dWf 2¢ $310 0 T »T0T 0 270 O

pe00 8Y8 9vi4 AQQ 3a man 1€ 43¢ 0 8 444® 0 TI0 O L
££00 8y8 g no3 AQQ og TT00 1100

2200 g48 Iy X X X X XXX XYY R SRR Y YT SRR R SRS S XSRS AR L 22 62

Te00 8g¥8 WOD ELIy 14 6310 0 T 6T0T 0 0T0 O

0200 8¥8 2 » xQ1 L2 200 T & =206 0 400 O

6200 88 YSSIANVW INIWNOHY 13D T &« MQ" 92 Tg0o T 8 Ing8 o 300 0

8200 B8Y¥8 OLNW MiS (14 200 €0 £ DJ00/ O Q00 O »
L200 8Y¥8 (T-) 82% « 24x + T4Xx = 38 0l OLNW aav WOJ4 [ X4 444 0V 44/¥ 0 200 O hd
9200 B8¥8 LONAao¥d 40 LIN3INOCX3 0 = qaqv X4 000 T v o0fgv O 800 O

6200 8y8 9vI4 dW4 SY 3IAVS 2i3y ~dS 22 »00 0 £ 004 O V0O O -
»200 8Y¥8 SVI[8 ‘4¥3 - g2 3IN m»a 12 44 0 8 4448 0 60U O *
£200 gd@ ¥QL0v4 ONZ2 0L 439 0 » x@1 ne 000 T 6 006 0 &00 O

2200 8d8 N¥NL13¥ 3IAVS £13y X4iS 63 100 0 9 T009 O (00 O L
1200 8y8 3 no3a LK °RY L8000 /000

0200 BY¥8 (T+) 82% » OX =« Nx = 38 0Ol nOD 4 dnr A’ 200 0T 2n0oT 0 900 O

6100 648 IN3ILOND 40 LIN3INQIX3 0 # 8Nns 9% oon T 8 0088 0 <00 O

8100 8u48 9vi4 AQ4 SV 3IAVS 2i3y miS [ 44¢ 0 £ 44¢/ 0 #00 0 »
L100 8Y¥8 SVIi8 IN3INQdX3 821da mMaA (RS 444 0 8 4448 0 g¢no o0 -
9700 8gu8 HOSIAIQ 01 139 0 = xan 13 000 T 6 00RA 0 200 O

G100 8Yy4d N¥N43IY 3IAVS £13y X4S 2t 442 0 9 4449 O T00 O *
$100 8YH $ no3 AQ S It T000 1000

€100 848 RRRRR B BRI R R AR R BB RN R RN AR QRN TR AR R RRTRRRDRRRBRAB RN ot

2300 8¥8 +I£084X  vivad THS 6 I£08 1508 0 000 0 A
TT00 8y8 SINVLISNGD » ]

0T00 848 RARRR BB A R R AR R PR AR R RN R R G RRRR AR E R R A B ERRR RN R R R RGN L

6000 838 AQO‘dW0‘Add'dwd  NHAIND 9

8000 8xg HivWw %78 1 .
L000 BY8 * 2

9000 8yE » £

G000 Aa¥8 10 960T6ENT ALQ NV AdW 0aAXIT4 40 *ONTLIVETS aW. 4

¢ 39vd 2 SSvd 89/.2/60 1D 960T6ONT AT ONVY Adw Q3IXT4 d0 #ONTLYGTd oW HLIVYW



CEE]
ayg
Hyg
ay8
A48
ay4d
L]
g48
ayg
a4y
ay8
g48
g48
L]
g44d
EE]
ay8
ayd
ayg
ay8
adg
ayg
ay8
ay8
ay8
aua
gy8
ay8
848
a4
aY¥g
aye
aue
aya
a¥s8
ay8
aysg
ay4g
adg
gyg
aya
aysg
gy8
ayg
ayg
a¥8
ays
ayd
ayeg
848
CLE]
ay8
aye

39vd ¢ Ssvd

118 N91S NI MOT4N3A0

AN3INGdX3 NO3MI ONY 3Z1VAHUN -

OXI4

CLiW

T a

SANW

dhl
dvSs
'
17s
xa

anN3 4

INTOd ONILVQRTY #

."“..t‘““t.“‘..‘t‘i..““.t‘t.#“t““"‘.tt‘tt

InIvA 3iNnT0QsAY 139

LIns3y 40 NOIS
S3A
INTQGd ON1iVDEA4

TWRD
vdnl
HOTHW

SdwWl

34
1

dnr
»iS
any
ANT
VX2
MiS
dWd
aav
Sxa

93N

ANIWNDYY 3ATLVIIN »
Y I T Yy Y R R X X R X R A X AR R R At

11x3

anN3

PRRABBRGR BRGNP BN R RN BF RN PRV BRAE RO IRREF RN BNBRI RN

qyeM L1ST OUN] AMYVD

LaNd0ud 40 AaNOM ONZ2 dn WNS
TA » IX »
TA

LaN0oY¥d TUYNI4 40 QyOm O¥E
X

2A @ IX e

2A

X
LONAQY¥d vilyvd 40 dHOm ONC

TA # 2X »
TA

2h » 2X
2A

2X

X 3AVS

T & dWP
£438 xd"
324 xsr
dvs

Sawl »an
aN3 4 dnr
ovs

elay MQ7
SANNW mLS
1a aay
ONS

ZLNNW »an
SANNW miS
METN anNyvy
2dnl aav
AWDV xsf
fdnl mas
SANKW X4S
Tdnl miS
Tdnl xa1
AWQY xsr
pednl CTv ]
CANW miS
Tdnl L'l
Zdmnl X4S
2ANW mMiS
ZLINKW xa"
AWDV xSt
Sdnl man
CAINW MiS
YdWl anv
SANNW Maq
Tdwl misS

aoMd

LoNdoHd GQHEM=0ML LND XHOM =

89/(2/60

AR
901
so¥
0T
g0t
ot
0t
00t

T00 T T
610 0 6
220 0 2

0Tg0
vio 0 8
0s0 0 T

0¢£80
£20 0 R
880 0 £

T10 0 v

oveo
aeo
[131]
444
320
280
vezo
0¢0
£e0
320
820
820
L2l
920
444
Jz0
620
444
310
020
410
444
444

DODOO0OO0O0ODO0O0ODDNDODO0O0ODOO0D00CO0O
NOIWNODNON OONDONON O DN CWN O

13 960T6ENT AIQ ONY AdwWw 03X]14 40

86071
0TR0
39 0E
Tevn
yene

0207
e0¢
6¢n3
czin
Cy10
904
0130
geov
tngn

I06T
6T06
2202
0tTg0
vioe
06ot
0se0
£208
8¢0¢

170V
oveo
azoe
Ge0L
34,3
Jz0v
af02
veos
0¢09
£¢0/
4206
8202
8208
L2014
9208
4449
220¢
6206
4442
ERdl
020¢
EME |
44,8
4424

oC oo

o

=]

oO0ocCcoo

Coccocoo oo

OO COoO0COOCOCOCCCOOOO0CDOOTOCC

G0
]
2¢0
160
0¢0

[ 2N oo Jas o N =]

400
3s0
%0
260
gv0
Vo0
6¢0
860
LvU

OO0 OO OO

950
a0
60
£v0
444}
10
0v0
490
EIY

cCoOoOOoOOC CcCOoOO0O0 O

aso
aJ¢0
850
veo
620
8¢0
L50
9¢0
0o
ye0
£eo
250
10
0¢0
420
320
azo
3eo0
820
v20
620
Cr4Y
L70
920

OO0 O0ODC OO0 DO0O0OOOOD O

taNTAYEd dW

*

EEE S B I BE BE BN BN BN IR BN BE B 2R IR B N N R R

HAVW



6

£9T0 8Yg pdnl X7 097 Jp0 0 & 306 0O gRO O »
2970 8g¥8 1+214S als 661 T 060 0 ¢ T2T¢ U »RO O

1910 8s¥8 T+l 4S Als CHYEN gt 1 880 0 § TTITS 0 €80 0

0970 ayg vXJ XWUN Lel 0pT0 0mTIN 0 2RO O

6G6T0 8Y¥8 WYN dnr 961 a0 0t @g/cl U IR0 O

8¢T0 H¥8 T Sxl! (144 10 v0 Toe0h O 080 O

(G100 A48 XWYN dnf [ 201 260 0 1T 2e0T 0 440 O

96T0 a8 dvs £ql 0Te0 0Ighd © 3/0 O

610 88 T 17s WYN 2¢t T Tvo ITvn 0 4s/0 0

ps10 Ad8 NS xa7 THHN 1L} 000 0 & 0006 0 0/0 O

£¢10 g¥8 ZwWaN dnf 0gt €80 0 T ¢RO0T 0 8/0 0

2610 g¥8 6T = LNNOJ 1 4IMWS 1 480X #11 61 4¢ 90 4990 0 v/0 O

T6T0 8sy8 TWHN dnft ge’ 520 0T 2/0T7 0 640 0

0¢T0 844 AINIQd aaxty 2VS (yT 0080 0080 0 g£0 0

64T0 a¥E Qy32 40 G3IZITVWIONNN - S3IA »¥OAQ dnflt 9t 1 as0 0 T o0t 0 £/0 O

gpT0 gy8 INIQd ON1LVOTY axs WHON (123 o6e0 0euw0 0 9/0 O

(vT0 8y8 Q321 IVAHON LON ST HOLYNIWONIA » [

9%T0 8¥8 S3A WNN ELIN £vT 660 0 T gAQT 0 /0 O

GpT0 8¥8 G321 vANON HOSIAIA SI dvs 2vl 0Te0 0180 J v/0 0

p»10 8Y8 1 118 IpT T Tv0D TIv0 O g/0 O

fv10 848 HOSIAIQ 30 (0NOM HOINM £dnl »d9 N0 [T Vo0 0 8 ve0® 0 240 0 »
210 g¥8 301A10 + 6¢1

.ﬂ?ﬂo mmm ‘...‘“t“‘.‘t#‘.tt“-“‘..t'.tt.“‘tt‘...t“t.tt.“ wﬂﬁ

0p10 8u8 MO 443A0Q AG'W dnft (T 444 0T 44.T 0 T/0 C .
6810 848 MO T443ANN I2'W dwft 9¢ T 444 0 T 44¢T 0 0/0 0 »
8¢10 g¥8 dvs 31Nn0 [} 0T80 0Tg0 O 490 O

L£T0 gu8 11x3 dnft (233 2yl 0 T 2401 0 390 0

9¢T0 du8 JONVY 40 ING IN3INOJX3 3in0 xSt £el 490 0 2 4902 O 190 O

610 a¥d $ no3a MOAQ 2ft aeo006 donod

peT0 gu8 VS I3 0080 00g0 O 000 O

££T0 QY8 0 a11 0¢d 00 90 0090 0 890 O

2¢T0 8u8 LN3INBdXI ¥N3IMD 04NKW na? INHI 6213 690 0 € 690% 0 veU 0 »
T¢70 gY4 OANKW miS Zxld 8zl 890 0 ¢/ @90/ 0 690 0 *
0cT0 ays8 OLNW aav L2¥ goo 0 v agtov 0 890 O *
6210 8y8 SANK xiS Nx14 92% 0g0 0 ¢ 0609 0 (90 O -
8210 ax8 LNINQJX3I 10NA0¥d AN3IW3NI3AC IN QA g2t eTH 0 8 ¢INR 0 990 O L]
L2T0 Qy8 2 a27s (XA 2 (v0 2/v0 0 690 O

9210 8Y¥8 Tdnl 1450 £el $¢0 0 0 $£0D U $Q0 O L
G210 sy8 £ Q0 oS 223 £ 9vh ¢9v0 0 €90 ©

$210 g¥g 419 12% 0010 0ntH 0 290 O

£2T0 8¥8 LoNnaoyd = 14371 T L41MS ZANNW miS dx14 027t 2960 0 / 2JG0Z 0 TQ0 O »
2210 848 NXT4 dhr 611 490 0 T (90T O 09O O

1210 8y8 ININDdX3 IN3ITLONO AINIWININI 3a M9 811 8p0 0 8 BHOR 0 460 0 *
0270 838 T @ 74S LTT T 2v0 1T2v0 0 360 0

6TT0 8u8 N2 9T¢ 00T0 GOTO0 U Gg0 O

8110 848 CiNKW MLS (298 260 0 ¢ 2604 0 260 O .
LTT0 8¥8 IN3TLONE s LAM9IY T 1 41HS T d s OxI4 (291 T 2v0 Tevl 0 8660 O

9710 Bgu8 X1 4 dhf £TT 690 U T 690T 0 vs0 0

G110 9a¥§ JZIVWNAN Ol dX14 dnf AR 190 0 T 1I90T O 660 O

»1T0 gdg - 2VS It 0080 00680 0 @60 O

¢1T0 AYs 138 1y INMI dnr 0T? vo0 0 T voOT O /60 O

2110 a¥g dvs 60T 0T80 0TR0 0 960 0

TIT0 QY8 T 0 118 80T T ¢vul [ovn U 4¢i 0

v 39vd 2 SSvd 89/.2/60 13 960T6ENG ATQ ONY AdW O4XI4 d0 ‘ayTivoTd dw HLIVW



9120
6120
v120
£120
2120
T120
0120
6020
8020
7020
9020
s020
020
£020
2020
1020
0020
6610
8610
L610
96710
G670
v610
£610
2610
1610
06%0
68710
8810
(870
98710
68%0
va10
£810
2870
1930
0830
6L10
8470
LLT0
9,10
GL10
$L10
£LT0
2L10
TL10
0470
6910
8970
(910
99710
6910
9710

HYH
AYH
a44
ady
L)
g4
a8
a44d
g8
q48
ayg
ay8
q48
848
848
ay4g
ay8
ay4a
gy8
8448
gy8
ay8
ay8
g48
ay8
844
a¥g
ayd
aya
ayyg
gy8
CEE]
a8
848
848
848
ayg
ay8
ay8
ay8
gy8
q48
ayd
ay8
ay8
aydg
ay8
248
ayg
a44d
a¥g
gy8
g48

39vd 2 SSvd

N 2aaa dnr £12 340 0 1T 38CT U /AC O
9ldg @801 IN3ITienm SI wvS Tana 212 p2e0 020 0 9AU O
aN3AIALO 1X3N ZLNW »iS 112 £60 0 ( $HOL U 480 O
ZA » IO - TY Tdwl adv 0t 4v0 D VY 4voY O vAU O
Zinm (] 6neg Iy0 N 8 3Jvne U $R0 O
SAdW xsr 402 444 0 2 44¢2 0 2HC O
dnd L0 0130 0TTI0 0 IR0 O
2A pdil mal 9ne 760 0 8 J&0e 0 UAC O
TH H3ANIVWIM 3IAVS TdWl LS gne $90 0 £ 90sL 0O 4v0 O
ZLNW Mm@ v02 6yn 0 8 GvpR U 3Jy0 O
T0+T d40 IO 3AVS Sdnil wiS g0 vyvo 0 /. vyvG/ G gv0 O
g3sn SI (A=x) 41 3 viix3 aav 08 1480 20e 444 0 0 4443 0 2vV0 O
0 Sxa 702 00 g0 00g0 0 gvn 0
9dnl xd3 002 (60 0 6 (406 U vv0 O
TO Q4OM H¥3HOIM AIN3TLONO SALd XSf 661 442 0 2 4442 0 6v0 O
TA fdnl MG aaa 867 960 0 8 94ng 0 gv0 O
INSTLENO Q¥gM=0ML 1IN0 »ybM » (61
SANKW MiS 963 2v0 0 £ 2volZ 0 Lv0 O
T + A/(A=X) = B 38N dGTW aNyY SAT fv0 0 3 gv0o3 0 9vU O
ON3IAIATG NVML SS3T d0SIALC CLINW X4S NO1H 6% Ov0 0 9 0v09 U gv0 O
0ol8 dnrt £67% veo0 0 T va0T 0 pv0 O
IN3ILOND 40 a¥OM HOIM L3S YGIW LYokl 263 ap0 0 8 (CvN® 0 §£Y0 O
CANW MiS 161 860 0 ( €40/ 0 2v0 O
¥ 08t 00T0 0010 0 TYU O
SQ¥OM HOIM YN03 LN8 *§S3IN ZLINW miS 6871 660 0 ¢ 6a0¢ O 0vO O
¥31v3N9 NDLS8 dWft 88t Gv0 0 T &v0T 0 360 0
T sxa L83 TO ¢0 1060 0 360 O
dvs 9871 0780 0TRC U Q60 O
A = x 139 pdnl ans (123 780 0 8 DpQB 0 J60 O
M3LVIND 38 AVNW SANKW “@7 (12 $60 0 8 9408 0 860 0
Xv9d £81 08I0 09Tl 0 V&0 O
$S31 aAag dnft 2873 gv0 0 T 8v0oTl 0 660 0
¥OSIAIAQ ol ON3Q!IALG dvs$s 8% 0T80 0180 0 860 0
9dwl MiS ogt 444 6 L 4444 0 (60 Q
TA « TX £dnl ans 6LT 680 0 8 6R08 0 960 0
2LiNN man WNN Cras 160 0 8 3408 O <6U 0
HOSTAIQ LSNIVOY ON3QIAIQ X¥O3MD » LLT
A3ZITVAMON S1 HOLVNIWON3O = 9/
SLNW miS YA ge0 0 £ ag0L U b0 O
T 1S (743 T Ov0 30v0 O £60 O
¥X9 eLY 0670 O0»T0 O 260 O
ZLINW MLS 2Lt 480 € £ 4R0L 0 TK0 O
HOLVYIWNN [ JIHSe» 0 a vis 2i4s LY 0 £60 0860 0 060 O
SANW M@ 04T T90 0 8 1908 O 480 0
T a s 693 T ¢v0 Iev0 0 380 O
CANNW Xa" 897 L90 0 6 (906 U QRO 0
pdwl MiS (9% 680 0 L GROL 0 280 O
13 148 997 T Ov0 I0v0 0 880 O
vXd s9% 0pT0 0610 0 VRO O
Cdnl MiS 9% L80 0 L LBODL U 680 O
HOLYNIWONIQ L4IHSe» 0 g vis Tl4s £97T 0 260 0860 0 880 0
Cdnl i ] 29t 2(0 0 8 2/08 0 (80 O
140 118 191 T ¢£v0 Iev0 0 980 0
89/,2/60 1D 960T6SNT A1A ONV AdW 03XI4 d0 'ONILYETSY dW

LR R R BN J x> % 3

s

MLV



920
0y20
6¢£20
8£20
(£20
9¢20
6£20
y£20
£e20
2ge0
T¢20
0g20
6220
8220
(220
9220
6220
veeo
£220
2eco
1220
0220
6120
8120
(120

a¥g
848
a¥g
a8
aye
844
8y8
LE:]
EEL]
ays
ay8
848
GEL]
ayg
aye
CETE
ay8
44
aye
ayg
848
848
ayg
CEE]
a48

39vd ¢ SSvd

0 680 0

(2 A R R R S R R R R R R X R RS FY SRR X R A RS R R RS RS XERSX R Y Y'Y

20 H04 LIWIT

10

a¥OM ¥3IMOT IN3IILOND 3INBLS
20 IN3W3¥23Q - S3A

918 Q0L IN31LGNN SI

2A » 20 - 2¥

cd HIANIYWIY

A » 20

20 QYOM M3IMRT INITLIONO

ON3AQIATQ M3N BL A aav

TO IN3IW3INO3Q
S3A

89/L2/60

0 460 0 0 890 0 0
0
0
0 780 0 0
an3
AQQ'dwa  AMAN
AJd'dWd  ANIN
PN dnl®
HGTW Q1 $aAQ
an3 dnf
9dwl My
SLInNW X4S £aAQ
T Sxa
dvs
dnd
ZANNW ans
pdnl aNy
XvD
yaaQ dnl
ONS
SALQ xSr
Sdwl m@ 2aAa
1ana dnr
Sdnl a
ava xSr
9dnl mMLiS 091§
1a ANS
9dnl @

0 96UTESNT ATD

pb0 0

aso o

LL0 0

4680 0

280 0

8ge
(82
9¢
afe
vee
g£ee
ene
Tee
gge
622
82¢
Lee
922
g2¢c
»ee
g2
cece
T2e
gze
61¢
81¢
(12
91¢
2 ¥4
vIe

ONY AdW G3X14 d0 *ONTLYRT4 dw

T00
900
390
vao
220
00
T10
ta0
230
80
a80
660
a9
£70
6vo0
T30
210
880
40
010
(60
avo
¥vo
160
f20

0000000000000 DOOCODDDDODO D
D?ODO0OO0O0DODDO0OO0DDODOODOODIDOO DO

pO2Runan

T 8207
6 9v06
T deoT
8 veoe
9 (V09

T0 ¢0 1040

0Te0 0TeD

0TT0 0T10
c80 n 8 ¢Ap8
080 0 3 0RO3

0830 0¢TIN
800 0 T 8207
gve0 0oven

6v0 0 2 e6voe
260 0 8 0RA0R
980 0 T 9ROT
8v0g gvof

2  44/°2

L 8R0L

460 0 8 4608
g uvneg

AQA
(2l K]
L1x3

nna

a2a
8210
Ta
pAQ
£aAa
2aaa
TaA0
aaa
MIAQ
dWa
SAIC

AdO
We3a

ava
TWed

WG9
ER L}

onia

N IA
AWV

LY

cCoCcoOCcocoOoOCcoocococoo

cocc

0

coo

o COoOO0CCcC OO0 o

[~

oo o

200

290
g90
Va0
600
890
L00
930
600
$20
£90
290
190
090
480
3R0
amo
380
880
V80
680
8RO

100 0
200 0
2v0 Q
3¢0 0
bp00
£000
6800
800
830
380
980
A k]
aso
£10
4800
110 ¢
$10 0
8800
2o o
610 0
v90 0
Jvoo
v80 0
6vY0 0
L£00

oo oo o

4

CCoODCODO0O0O0O0DOO0OOCDODODOOOCO

819

ix3
ix3
1X3

811
1x3
8l

ix3a

iX3

ix3
Jysx

s 8

s % % &8

HiVW



9 0 1Ty 19 gfe

¥OVLiS ¥117 SINEHAS  SO¥VYD
SHOHHI ON
0 620 O 0 va0 o 0 8806 U 0 gvo 0 0 vvo O 0 (60 0 9dinl 6000 1x3
0 2v0 O 0 vio 0 GdhWl 2900 LX3
. 6§20 0
0 0g0 O 0 260 O 0 280 O 0 ¢g0 0 0 3»0 0 0 Tg0 0 0 g20 0 0 430 0 pPdnL €000 LX3
0 380 0 0 280 0 0 |vo 0
0 960 © 0 680 O 0 ¢80 © 0 240 0 0 ve0 0 0 980 0 0 v20 0O 0 310 0 Cdakl 3gnN0 Lx3
0 8€0 0 0 320 0 Z2dWl 8g00 4X3
0 80 O 0 4v0 © 0 90 0 0 ¥80 0 0 €0 0 0 420 0 0 920 0 TdWl yH00 LX3
0 9N 0 THS 0 000 0O
0 80 O 2148 0 060 0
0 £80 0 T14S 0 880 0O
0 sv0 0 0 ¢30 0 0 (00 0O 0 TO0 0 £13y Gp00 LX3
0 4£0 0 0 £20 0 n »¥0 0 0 v00 O 0 00 0 e 4600 4Xx3
0 ¢20 o 10N0 U 2¢L0 0
andd 0 920 0O
0 g90 0 3ING 0 390 0
0 600 0 g27IN 6000 4x3
0 990 © 0 €306 0 N 9900 4X3
0 640 0 WNN 0 660 0
0 840 0 2wdN 0 £80 0
0 640 0 TWYN 0 240 0
0 440 O XW¥N 0 280 O
0 Tg0 O WHN 0 QL0 0
WHON 0 940 0
0 g30 0 03N 0 £b0 0
0 830 n 0 9vV0 ¢ 0 €V0 0 0 av»0 O 0 650 O YGTW 8000 4X3
0 280 0 SAdh 2400 4AX3
0 820 0 0 ¢v0 O 0 2vo O 0 860 0
0 %60 0 0 ged o0 0 (90 O 0 00 O 0 V€0 0 0 680 O 0 0£0 O 0 220 0 SINW 8200 AX3
0 »30 0 0 g80 0 0 ¢80 © 0 3v0 0
0 Y0 0 0 0v0 O 0 g60 0 0 160 O 0 480 0 0 T90 0 0 060 0O 0 260 0
0 3¢0 O 0 g0 0 6 g2o0 o0 0 520 0 0 620 ¢ G 020 O 0 g%0 o0 0 630 O 2LINW 200 4X3
0 v90 0 0 690 0 0 890 0 0 doo o 0 500 0 OINW v900 1X3
0 040 0 EERNY 0400 4X3
0 T¢0 0 AD' W 7400 1X3
0 £00 O dW4 0 (00 0 A19
0 ve0 O 2X14 0 690 0
0 %60 0 oxl4 C 860 0O
0 660 0 dxl4 0 390 0
0 090 O NXT4 0 £90 0
0 10 O gN34 0 060 O
L 39vd 2 SSvd 89/¢2/60 10 96UT6SNG ALQ ANV AdW 03xI4 dG 'ON[LvOT4 diW HiVHW






700 PROGRAMMING SYSTEMS
MP FLOATING, DP FIXED COMPARE

\RAITHEON

QUALITY SOFTWARE

DATE: March 1968

ID CODE: BRC

DRAWING: 391088 (Rev B)

LABEL: FCM, DCM

AUTHOR: STVL

SOURCE: SYM I Assembly Language
OBJECT: Relocatable

PURPOSE

To compare an argument in memory, set either in mid precision
floating point (FCM), or in double precision fixed point (DCM) form,

to the number set, in the same format, in the pseudo-registers MNT1,
MNT2, MNT3, (FCM) or MNT2, MNT3 (DCM).

USAGE

Calling Sequence

L-1 SMB FCM (DCM)
L JSX FCM (DCM)
L+1 DATA ARG

L+2 Return

Storage Requirements

External words RET41, MNT41, MNT2, MNT3
METHOD

DCM: compare most significant words and if equal compare least
significant words,

FCM: if signs are different call DCM, otherwise compare exponents,
if they are the same call DCM.

Both routines exit with the machine comparison flip-flops set to indicate
the results of the compare. Skip instructions (SEQ, SLE, SGR, etc.)
should be used to test the results of the compare.




BRC - Continued

RESTRICTIONS

Entries
FCM, DCM

Other Routines

None

External Constants

None

Space Used
28 words
Timin

FCM 26 cycles
DCM 15 cycles

Page 2
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