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CA \30-\ REV �,�o�~�e�7� 

SAVE Q; CLEAR 
THE ABSOLUTE/ 

RELATIVE ' 
INDICATOR 

CLEAR MULTIPLY/DIVIDE 
FLAG (MULDIV) ALLOCATE 

VOLATILE STORAGE 
INITIALIZE ERRORS TO 

CURRENT VALUE IN 
CELL :)C8 

DECREMENT 
INDEX TO 
EFFECTIVE 
ADDRESS OF 
PARAMETER 

STOREP 

SAVE RETURN 
ADDRESS 

IN P 

'INTERP 

CLEAR THE 
OP COUNTER 

OPCNT 

GET THE OP 
CODE AND sm 
IN OPCODE; 

INCREMENT P 

�~� . .;y 
GET NEXT 
OPERATION 

CODE 

INCREMENT 

OPCNT 

ODE �~� 
SELECT LEFT 
OP CODE AND 
PlACE IN Q ' 

REST OF OP CODES 
APPEAR IN OPCODE 

SHIFTED TO FAR 
LEFT 

DFLOT 
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CA 138-1 REV IO-e7 

BRANCH 
ACCORDING TO 

OP CODE 

OP CODE t---------------
TO USER 

o 

1 

2 

TO USER 

TO USER. 

TO USER 

DFLOT 
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OPERATION CODE =5 
CHANGE MODE OF OPERATION {CHMD} 
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OPERATION CODE = 6 

NO INDEX {NID)(} 

OPERATION CODE = F 

INDEX {INDX} 

ENT ER A 
WITH 

-1 

" 
ST NDX 

LA JOLLA RESOURCE CENTER 
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1700 MASS STORAGE FORTRAN 
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« CD 

•.. - t 

RESET INDE"X 
BEFORE CALL"NG 
OPERAND 

/OPERND \ 

~
':;ET EFFEC~Tyt V_E 

ADDRESS OF 
OPERAND " 

STONDX 1 
STORE EFFEC" IVE 
ADDRESS OF 
OPERAND IN . 

INDEX 

u Q 

w .. 
~ 
o 

o 
w 
> 
o 
:: 
~ 
L 
~ 

= 
~ I 
z 



C) 

o 

o 

CONTROL DATA CORPORATION 
_____ L!l.A -lLJ O~LIa..JL!:::zlA::!-J.RuE:..::S!.!:Ow:U~R~C:.l::iE~C-=E.!.l!N...L.T.!::::LEu..R ______ 01 V I SION 

PAGE NO. ___ 1_2_-_2_7 __ _ DOCUMENTCLASS ___ ~I~M~S~~~~~~~~~~~rr-____ _ 
PRODUCTNAME ___ ~1~7~D~D~M~A~S~S~S~T~O~R~A~G~E-F~O~R~T~R~A_N _____ ~ ____ --~~~---
PRODUCT MODE L NO. __ .....:C:-,:D:-,:D:-5_*_3_._1_A_I_B ________ MACH I N E SER I ES _____ 1_7-0-0 __ _ 

OPERATION CODE a D 

DOUBLE STORE ACCUMULATOR (DFLST) 

1. .TEST FOR PROTECT 
VIOLATION. 

2. STORAGE ADDRESS 
IS PROTECTED. 

3. SIMULATE PROTECT 
VIOLATION. 

C A \30- IRE V 10-117 

SUBTRACT 
LOWEST UNPRO­
TECTED LOCA­
TION FROM AD .. 

SUBTRACT 
HIGHEST UNPRO 
TECTED LOCA­
TION FROM AD­
DUSS OF OPE 

3 

PICK UP CON­
TENT OF $22 
(zERO) AND 
STORE IN CAL-
LERS RETURN DRESS 

JUMP TO CALLE S 
RETURN ADDRES 

WHICH IS NOW 
ZERO 

DfLOT 
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CA I3S·1 REV le·e7 

STORE 1ST WORD OF 
FLOATING POINT 

NUMBER IN CALLER'S 
RETURN ADDRESS +1 

STORE 2ND WORD OF 
FLOATING POINT 

NUMBER IN CALLER!S 
RETURN ADDRESS +2 

STORE 3RD WORD OF 
FLOATING POINT 

NUMBER IN CALLER'S 
RETURN ADDRESS +3 

DFLOT 
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OPERATION CODE ~ O~4 

END OF CALLING SEQUENCE {FENDi' 

1. RESTORE Q AND 

RETURN TO USER. 
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OPERATION CODE - B 

DOUBLE FLOATING LOAD 
(DFLOD) 

1. FOLLOWING FIVE 
BOXES LOAD THE 
OPERAND .INTO G, 
G+1, AND G+2. 

ell. 138-1 REV 10-157 

PICK UP 3RD WORD 
OF· FLOATING POINT 
IiUMBER AND STORE 

IN G+2 

PICK UP 2ND WORD 
OF FLOATING POINT 
NUMBER AND STORE 

IN G+l 

PICK UP 1ST WORD 
OF FLOATING POINT 

NUMBER 

ELIMINATE 
MINUS ZERO 

BY INCREASING 
BY +0 

STORE 1ST WORD 
OF FLOATING 

POINT NUMBER 
IN G 

No 

STORE -1 
IN SIGN 

COMPLEMENT 
ENTIRE 
NUMBER 

STORE +1 . 
IN SIGN 

STORE 1ST WORD 
OF NUMBER IN 

LOCATION C 

DFLOT 
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2. Unpack OPERAND into 
C. CI. D and DELtA. 

3. Floating Point number 
" is assumed to be zero 

since first word" is 
zero. 

CA 138-1 REV 10-157 

2 

S70RE 
EXPONENT OF 
NUMBERS "IN 

DELtA 

STORE 0, 15 
MOST SIGNIFI 

BITS OF NUMBER 

STORE 0, 15 
INTERMEDIA'm 

SIGNIFICANT BITS 
OF NUMBER IN CI 

STORE 0, 8 LEAST 
SIGNIFICANT BITS 
OF NUMBER AND 7 

ZEROS IN D 

3 

STORE ZERO IN 
C, CI"D, 
DELTA AND 
+1 IN SIGN 

DFLOT 
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REPACKING ACCUMULATOR 

1. If C is zero, then the 
PSEUDO Accumulator is 
zero. 

FLSTl 

PICK UP DELTA AND 
MANIPULATE BITS 

SUCH THAT 3 .! \ 

WORDS IN STANDARD 
FLOATING POINT 

FORM 

COMPLEMENT 
ENTIRE FLOAT­

INGPOINT "-
NUMBER' 

STORE FLOATING 
POINT NUMBER IN 

PSEUDO ACCUMULA­
TOR TEMP STORAGE~'-

• G+1 ANDG+2 

Yes 

S'IORE ZERO IN 
G, G+l, AND G+2 

THE PSEUDO 
ACCUMULATOR 

DFLOT 

o 
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. GET EFFECTIVE ADDRESS OF NEXT OPERAND 

1. Address is direct if indirect 
bit (Bit 15) is not set. 

2. RELADR-l if relative address 
and-O if absolute address. 

3. Absolute and Indirect address. 

GET ADDRESS 
OF ADC IN 

USERS PROGRAM 

STORE ADDRESS 

IN F 

PICK UP 
RELA'J:I.VE/ 
. ABSOLUTE 
INDICATION 

2 

ABSIND 

PUT '!'HE 
ADDRESS INTO 
Q REGISTER 

3 

DFLOT 

. (:J 

o 
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INDIR 

CA 138-1 REV IO-1S7 

COMPU'rE 
ABSOLUTE 
ADDRESS 

GO INDIRECT 
TO GET 
ADDRESS 

RELDIR 

.AS 

STORE ADDRESS 

IN F 

MAKE CALLER'S 
RETURN 
ADDRESS 

NEGATIVE 

ADD CALLER I·S . 
RETURN ADDRESS 
TO ADDRESS OF 

ADC OF PARAMETER 

DFLOT 
Page 13 of 39 



I· 
I 

.L2-'sb 

.. f~--------------------------------------~-.-.~--·----------.--------.--~'·~ 
( • • ~~~-r~ 

S. RETURN WITH 
'EFFECTIVE ADDRESS 

OF OPERAND-1 IN 
QREGISTER. 
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ADDRESS OF 
ADC OF PARAtETER 

OPADR 
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OPERATION CODE a 9 

DOUBLE FLOATING MULTIPLY (DFMPY) 

1 •. Gets the floating point 
number and stores in F, P+1 
~nd F+2 then ~acks the 
number into 
A=O, 15MSB 
AI=O, 15ISB 
B=:O, 8LSB, 7 ZEROS 
BETAaEXPONENT 

2. A jump to .JMPOUT causes 
a jump to ARGO. 

C A 13 a- IRE V 10- e 7 

·GET ADDRESS 
OF NEXT 
OPERAND 

CHANGE SIGN 
IF NUMBER 

IS NEGATIVE 

DFLOT 
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3. Multiply the MSB of one 
number by the MSB of the 
other number. 

NO ZERO 

MULTIPLY 
'C BY A 

STORE C*A 
IN TEMGP2 
STORE C*A 

IN G 

MULTIPLY 
D BY A 

STORE D*A 
MSB) IN TEMPQ 

(LSB) 

(MSB) 

(MSB) ·Rounded 

DFLOT 

o 
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-15 4. Product a C*A+(C*AI+CI*A)X2 -30 
+ (D*A+CI*AI+C*B)X2 

5. This' routine checks for a carry 
in the 'A and Q registers. If A 
is negative, carry into Q. If 
Q is nesative, end around. 

DFLOT 
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MULTIPLY 
CI BY AI 

STORE CI*AI 
INF 

MULTIPLY 
CI BY A 

STORE CI*A 
IN F+1 
STORE CI*A 

ADD DA TO 
CI*AI 

'STORE DA+CI*AI 
IN F+2 

STORE DA+CI*AI 
IN G+l 

MULTIPLY 
'C BY B 

4. 

USE FIXED POINT 
OPERATIONS IN 
FORMING THE 

PRODUCT 

(MSB) Rcunded 

(LSB) 

(MSa) 

, (MSB) 

(LSB) 

(MSB) 

(MSB) 

5 
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PRODUCT MODE L NO. ---.:C:.,:0-.,;.0_5_*_3_-_1_A_I_B __________ MACHI N E SE R I ES ______ 1--'7_0_0 ____ _ 

6. This section rounds and 
truncates to 39 bits. 

7. Coefficient is of the 
form O~ 15MSB. but the 
15MSB are normalized 
such that a one appears 
in the first location of 
the MSB with SHlFCT 
keeping track of how many 
places have been shifted. 

.-_--.6 

STORE l5MSB 
OF PRODUCT IN 
G IN THE FORM 

O,l5MSB 

NORMLZ 

CLEAR THE 
SHIFT 

COUNTER 

STEP 6 

FIND THE POSITION 
OF THE FIRST 1 
BIT IN THE COEF­
FICIENT OF THE 
PRODUCT AND STORE 

IN SHIFCT 

STEP 6A 

PL.,,"CE 
NORMALIZED 
COEFFICIENT 

IN C 

STORE THE 
LSB IN D 
STORE THE 
ISB IN CI 

7 

ADD THE EXPONENTS 
OF THE 'lWO 

NUMBERS AND SUB­
. TRACT THE SHIFT 

COUNTER 

STORE RESULT IN 
DELTA, THE EXPO­

NENT OF THE 
PRODUCT 

DFLOT 

o 

o 
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CONTROL DATA CORPORATION 
__ ..:::L~A~J~O.:::.L.:::.LA~R~E::.:S::::..:O:..:U:::..!.R!...:C::.::E:.......::C:.=E:..:.:N~T..:::E~R _______ DIVISION 

12-41 
PAGE. NO.-------DOCUMENTCLASS ___ I~M~S~~~~~~~~~~~ ______ _ 

PRODUCTNAME ____ ~17~O~O~M~A~S~S~S~T~O~R~A~G~E~F~O~R~TR~A~N~ _____________ ~~-----
PRODUCT MODE L· NO. _C_O_O_5_*_3_._1 __ A_I....,;E3 ________ MACH I N E SER I ES _____ 1_7_0_0 ___ _ 

8. A jump to FMPXIT then 
causes a jump to NXTOPC 
(next OPcode). 

No 

CA 13D-1 REV 10-67 

No 

EXAMINE D­
THE LSB OF 

PRODUCT 

PICK OUT 
8LSB AND 

STORE IN D 

8 

DFLOT 
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( 
\ 

FILL LSB WIT 
ZEROS. INC. 
MSB BY ONE 

S ETC=$4000 

INCREASE 
EXPONENT 
{DELTA} BY 

ONE 

SUBTRACT 
256-{~FF} 

FROM 
EXPONENT 

NO ... 

LA JOLLA R~SOURCE CENTER 
IMSPage 12-42 
1700 MASS STORAGE FORTRAN 
C005*3.1 AlB 

m 

STORE MSB 
IN C 

EL[MINATE 
NEGATIVE 
ZERO 

u 

C 

0 

1'2.-42 

III ... 
0( 

0 

~-"""'-

(~' i 1, 
=../ 

a 
~ III 

> 
0 

~ a: 
0.. 
0.. 
0( 

l}i 

ri 
IIJ 

0 
l 

to' '" Z l z \J 

... ... ... 0 
1 

'" U \'" U Z z, 
U 10.' W ., -, ., x 

31 
0 0 0 ., 
It X '1: '" C1 Cl. Co. .... 

CJ jO 
Cl 0-
r- rD 
~ 0 

~I ,e:;:) 

'w n' 
~C1 :r 

u 
c:>- c: 01 1'" CL l:JU 

:;, ... . , '" 
~o 

E-
O 

V1 
L: ' ' 

H 

... ... 
~ ... 2:.1 > 

:..J,.J =:I 
l~ :t ... u Z 
J,.J :.l- ee ~ gu u'" 1 c: 

0 J t= 0 a z a 

% 
2 
~ I-

-O~OD < z 
~ \J.I 
0 ::E 
0.. ::> \J.I -
0: U .J 

~ 0 0 \J.I m :! u 0 o t- 011( 

~ o a: l- e 
\J.I u 

!< a: u < z 
~. < \J.I :s:: 0 

0 ~ .J U - !J: 
i ..J t- Cl ~,~ 11,1 ,----I 

" 
0 \I. ::E 0 U :J: 2: 

0:: 0 <I(.JUJt- ~ .. 
~ U) VI II.. 0 0 
% G . 
0 .., 
U -e 

e 



C) 

o 

'0 

CONTROL DATA CORPORATION 
__ -=L:.:.:A:.......=J..;:.O-=L-=L.:.;.A....;R:.:..:E::.;S=-O;;..;U::.:.R~C:..::E::...-.;:C:.::E:..:.N::..z.T-=E:.:..lR~ ______ DIVISION 

DOCUMENTCLASS __ ~I~M~S~~~~~~~~~~~~ ______ PAGENO. _____ 1_2_-_4_3 ____ __ 
PRODUCTNAME ____ ~1~7~00~M~A~S~S~S~T~O-R-A-G-E--F-O-R-T-R-A_N _______________ ~~------
PRODUCT MODE L NO. __ C_0_O_5_*_3_-_1_A_I_B _______ MACHI N E SE R I ES ______ 1_7_0_0 ___ _ 

1. A contains the sum of the 
first word of one ~rgument 
times the second word of 
the other argument and 
vice versa.. 

2. If A is negative, carry 
into Q. 

3. If Q is negative, end 
around. 

. CA 130-' REV 10-67 

PICK OFF 
ALL BUT 

HIGH ORDER 
BIT 

INCREASE 
Q BY ONE 

PICKOFF 
ALL BUT 

HIGH ORDER 
BIT 

INCREASE 
A BY ONE 

RETURN 

DFLOT 
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CONTROL DATA CORPORATION 
__ -=L:.:..;A~J __ O.:L.:L.:.:.A~R:..:.:E::.;:S=-O:...::U::.:.R.:...::C::.:E:..-.:C:.::E:..:.;N:...:.T-=E~R _______ DIVISION 

DOCUMENTCLASS ____ ~I~M~S~~~~~~~~~~~ __ ------
PRODUCT NAME 1700 MASS STORAGE FORTRAN 

PAGE NO. ___ 1_2_-_4_4 ___ _ 

PRODUCT MODE L NO. ---.;C~0;;..;;0~5;;...-*.....:;3;;...-• .....:;1~A~/.....:;8~ _____ MACHI N E SE R I ES _____ 1_7_0_0 ___ _ 

OPERATION CODE - A 

FLOATING DIVIDE (FDIV) 

1. . Gets the floating point 
number and stores in F, F+l 
and F+2, then unpacks the 
number into A-O,l5MSB 
AI-O, 15ISB 
B-O,8LSB, 7 zeros 
BETA-EXPONENT 

CHANGE THE 
SIGN--MAKE 
THE DIVISOR 
POSITIVE 

DFLOT 

o 

o 
Page 22 of 39 
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o 

o 

CONTROL DATA CORPORATION 
__ -=L:.:.:A--=-J~O.:::.L=LA:.:......:R..:.::E:.:S::..;:O:..:U:.:.R.:...:C:.:E:......:C:..:E:..:..:N:..:..T-=E.:..:.R ____ ---:-__ DIVISION 

DOCUMENT CLASS ·IMS PAGE NO. ___ 1 _2_-_4_5 __ _ 
PROOl.JCT NAME ___ 1~7.!...~0::::..:0~M...!.!.A.:...=S~S::.......:::S:...:.T.....::O...uR~A~G-=E--!-F-=-O:...:..RT~R:...:..:A:...:..;N:..:..-· ________ ----",-,==-:=-__ _ 

PRODUCT MODEL NO. C005*3.1 AlB MACHINE SERIES _____ 1_7_0_0 ___ _ 

2. Round, Truncate and Normalize 
the results. 

CHANGE 
EXPONENT 

BETA := 

-BETA+1 

PERFORM mE OPERATION 

1 
....... _. -15 -30 

A+Alx2 +Bx2··~ 

CA \38-\ REV ~O·67 

DFLOT 
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'CO~T"ROL DATA CORPOR"ATION 
__ -=L:.!!A~J..:.O.!:::.L!:::.L:;;:A. ~R~E::.:S~O~U~R~C::.!:E:.....::C:.=E:...!.:N~T-=E..uR _______ 01 VISION 

PAGE NO. __ 1_2_-_4_6_~_ DOC U ME N T CLASS __ I~M=-S==--=---:-:-~:::-~=-=--=--=-::=---:~=-=-:~~ __ _ 
PRODUCTNAME ____ ~17~0~0~M~A~S~S~S~T~O~R~A~G=E~F~O~R~TR~A~N~ ________________ ~~~~~ 
PRODUCT MODE L NO. --..,;C;....0....;;:0;....5_*-.:.3_ • ....;;;1~A_/_B ______ MACHI N E SE R I E S _____ 1_7_0_0 ___ _ 

1. At ABGFO, the entire number 
is set equal to +0 
A-+O 
B-+O 
BETA-+1 

STEP 

STORE 3RD WORD 
OF FLOATING POINT 

NUMBER IN 
F+2 

STORE 2ND WORD 
OF FLOATING POINT 

NUMBER. IN 
F+1 

STORE 1ST WORD 
OF FLOATING ,POINT 

NUMBER IN F 

2A STORE 1ST 
WORD OF 

"NUMBER ,IN 
A 

PICK OFF 
EXPONENT 

AND STORE IN 
BETA 

Yes 

COMPLEMENT 
ENTIRE 
NUMBER 

1 

DFLOT 

c:' 

o 
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o 

o 

o 

CONTROL DATA CORPORATION 
__ . =L.;,.:.A--=-J~OL:.;L::.;A~R..:..;;E::..;;S;;...;O;...;;;U;..;..R:....;:C;..:;;E~C~E..;,.;N..;...T..;;;;.E.;...;.R __ - _. _____ DIVISION 

DOCUMENT CLASS IMS PAGE NO. __ 1_2_-_4_7 __ _ 
PRO DU C T NAME 1 7 00 MA S SST 0 RAG E fOR T RAN 
PRODUCT MODEL NO. (005*3.], AlB MACHINE SERIES ____ -=1_7-=O-=O ___ _ 

c. 13 S- 1 REV 10- 67 

EXTRACT COEFFI-
CIENT FROM 

FLOATING POINT 
NUMBER SO THAT 
A=O,15MSB 
AI=0,15ISB 
13=0,8LSB"ZEROS 

LOAD 1ST WORD OF 
FLOATING POINT 
NUMBER INTO A 

RETURN 

DFLOT 
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/0-:. , 

N 

-DIVIDE CHECK WHEN DIVIDING BY ZERO 

LA JOLLA R~SOURC~ CENTER 
IMS Page 12-48 

SET 
Q=+l 

1700 MASS STORAGE FORTRAN 
C005*3.1 AlB 

< m u o 

!If 
t­
< 
o 

-< 

o 
III 
> 
o 
I: 
Q. 
Q. 
~ 

( "\, 
I~ 

I
"", -

.::: 

...... I z ... > 
::J"" .. 

::: ~ i ~ ... 
:::l..: ;:, =, i 
gu ~ !J ! 
o 0 1 3 

..... -'---- -.• -- .--- -

W 
.J 

W a:. 
o t- c( 
o c: t­
U c( Z 
W 1: 0 
..J U - c:: 
a. ~ ~ [ ~ 0 U) 
c( ..J W 
\I) II.. a 0 



o 

o 

o 

CONTROL DATA CORPORATION 
__ ..bLi..tJA-.l£J~O.JaL.JaL,!;!.A_' u.R =.,E S~O U::::.IRL.l..· C.llr.lEIa-C:a.:EI:..lNI.Z-T.L...:E~R.J--______ 01 V I SION 

PAGE NO. ___ 1_2_-_4_9 __ _ DOCUMENTCLASS_~I~M~S~ ___________ ~--------
PRODUCTNAME ___ ~1~7~0~O~, ~M~A~S~S~S~T~O~R~A~6~E~F~OR~T~R~A~N~ ________________ ~~~-----
PRODUCT MODE L N O. --=C:;,.;:0:;,.;:0:;,.;:5;,.-*-=3;,.-.-=1~A;..:../-=8~-.:-.. ____ MACH I N E SER I ES _____ 1_7_0_0_', __ __ 

1. If'A is positive, an 
overflow occurred. 

If A is not pooitive, 
an underflow occurred. 

CA 131S-1 REV 10-67 

OVERFLOW OR UNDERFLOt~ 

~ 
\I 

TRANSFER 
QTOA 

J 1 

EXAMINE 
A' 

SETE RR J, 
SET THE 

APPROPRLATE 
BITS IN 
ERRORS 

1 
SET C, CI, 

D, AND DELTA 
ACCORDING TO 

TABLE I 

NXTOP3 
I ' 

~ PC 

DFLOT 
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CONTROL DATA CORPORATION 
__ -=L~A--=-J.:..O·L=-=:.:LA:.:.......:R.!.!E::.::S:..;:O:...:U:::.:..R~C::.:E=--=C:.:E:..:.::N~T=E.:.=.R _______ DIVISION 

DOCUMENTCLASS __ ~I~M~S=-~==-=~~~~~~~~ ______ PAGENO. __ ~_t_2_-_5_0 ____ __ 
PRODUCT·NAME _____ l=7~O~O~M~A~S~S~S~T~O~R-A~G~E~F~OR~T~R~A~N~ ________________ ~~ __ ~---
PRODUCT MODE L NO. _C_O_O_5_*_3_e_l_A_I_B ______ MACHIN E SER I ES _____ ,1_'_0_0 ___ _ 

,C 

~ rz.. r=. r=. 
~ r-- ...... ...... 

0- 0- (I'J-

~ I 

8 8 0 
0 

~ r.:c' rz.. 0 
r-- r-- 0 
(/)0 (I'J- (I'J-

0 , 
,.J 

rz.. E 0 

t: 0 .... 0 
c.J r-- r-- 0 

(I'J- (I'J- (I'J-

r.:c 
~ 

0 
r.:c 0 

c.J r.:c 0 
r-- r-- ..:t 
(/)0 (I'J- , <f> ' 

i~ SE-4 ~~ 
~~ S~ B~ 

DFLOT o 
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o 

CONTROL 'DATA CORPORATIO'N 
__ ~L:.:;;:A~J:..:::O..!:=L:.I::IL~A--U.R.=.E:::.S..:..O~Uu.R .!:I.C DoE _CJI:I,;Et=..U..N T..L.JEIaJR~ ______ 01 VI SION 

DOCUMEN'T CLASS IM'S PAGE NO._~1=-2=--.-::5=-=1=--__ 
PRODUCTNAME ___ ~1~7~O~0_~MA~S~S~,S~T~O~R~A~G~E~F~OuR~TuR~AuNL-________ ~ ________ ~ ______ __ 
PRODUCT MODEL NO. C005*3.1 AlB MACHINE SERIES ____ .=1...;..7.=0.=0 ___ _ 

OPERATION CODE = 8 

DOUBLE FLOATING SUBTRACT (DFSUB) 

1. Change the sign before 
entering the Add routine. 

C A 13 g- IRE V I 0-e 7 

GET NEXT 
OPERAND ' 
ADDRESS 

COMPLEMENT 
THE 'ENTIRE 

FLOATING 
POINT NUMBER 

1 

.. ' 

DFLOT 
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CONTROL DATA CORPORATION 
__ =LA:...:;....-J=-O;..:L::.;:L::.;.A.;,.--:.R.:..;:E;.;;;:S;...;;O....;;;;U..;..;:R:...;;C.;;;;;E.--;;;.C.;;;;;.E.;..;.N..;;...T E.;;;;.;R~ ______ 01 VI SION 

DOCUMENT CLASS IMS : PAGE No. __ 1_2_-_5_2 __ _ 
PRODUCT NAME 1700 MASS STORAGE FORTRAN 
PRODUCT MODEL NO. C005*3.1 A /8 MACHINE SERIES _____ 1_7,0_0 ___ _ 

1. This section adds the 
floating point numbers 
in G and F and places 
the result in G. 

2. Jump out - back to NXTOPC, 
. get next OP code. 

OPERATION CODE • E 

DOUBLE FLOATING· ADD (DFADD) 

FADD2 

STORE 3RD WORD OF 
NUMBER IN F+2, 2ND WORD 
OF NUMBER IN F+1, AND 
1ST WORD OF NUMBER IN F 

COMPLEMENT 
1ST WORD 
OF NUMBER 

EXTRACT 
EXPONENT AND 
STORE IN BETA 

DFLOT 

C" 

o 

o 
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CONTROL DATA CORPORATION 
_~.' .. _'. ·.:;;.L;.;;.A_····,;;;"J 'O.;..; .. L;;;.;·L;;;.;A..;......;.R..;..;,;E:;..;S~O-.;;U;...;..;R;...;;C;...;;;E~C ...... E..;....N..;...T.;;;;..ER;..;..· _______ 01 VISION _ 

DOCUMENT CLASS IMS PAGE NO. __ 1_2_-_5_3 __ _ 
PRODUCT NAME 1700 MASS STORAGE FORTRA N 
PRODUCT MODEL NO. Co05*3.1 AlB MACHINE SERIES _____ 1_7_0_0 ___ _ 

CAI3D·IREV 10-87 

All 
MANIPULATE BITS SO 

THAT A=O, lSMSB 
AI=16ISB, B=8LSB 

8 ZEROS 

SHIFT D SO THAT 
D=8LSB, 8 ZEROS 
REMOVE BIT 15 FROM 
BOTH CI AND D 

FADD2l 

EXAMINE 
SIGN OF ONE 
NUMBER (G) 

COMPLEMENT 
C, CI, 
AND D 

.USE SECOND 
'VALUE AS 

ANSWER 

r:::J 
V 

DFLOT 
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· CONTROL DATA CORPORAT.ION 
__ ..... L..c:AI....-J,JuOu.L .... LIIJ:A~....L;R .... E ... SuO(,JilUu.:Rl..lIC-.JoEo.-..JIC-.JoEw.,NLlI-IIE ... Ra..-.. __ ' _____ 01 VI SION 

DOCUMENT CLASS IMS PAGE NO. ___ 1 _2 -_5_ 4 __ _ 
PRODUCTNAME ___ ~17~0~0~M~A~S=S~S=.T~O~R~A~G~E~F~O~RT~R~A~N~ ____ ~ ________ ~~~-----
PRODUCT MODEL NO. (005*3.1 A /8 MACHINE SERIES _____ 1_7_0_0 ___ _ 

3. This check is made by 
examining the difference 
of the exponents of the 
two numbers. 

C A 131- 1 .. E V 10· 6 7 

EXCHANGE EXPONENTS 
SO THAT THE ACCUMULATOR 

IS ALWAYS LARGER 
THAN THE ARGUMENT 

EXCHANGE 
COEFFICIENT 

C,CI,D,DELtA REPRESENTS 
THE LARGER NUMBER A, 
AI, B, BETA REPRESENTS 

THE SMALLER NUMBER 

ADDS3 

A REGISTER CONTAINS 
THE DIFFERENCE IN 
EXPONENTS WHICH IS 
A POSITIVE NUMBER 

COMPUTE 
DELTA -

BETA • 45 

DFLOI 
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CONTROL DATA CORPORATION 
~_-=L.:.;:.A~J.;:..;O L!:::.:L:.:A~R.l.!:E::.!;S::..!O~U~R~C:.!::E:.-...!:C~E~N~T..!::.E!.l.R _____ ~_ DIVISION 

DOCUMENTCLASS __ ~I~M~S~~~~~~~~~~~~------ PAGE NO. ___ 1_2_-_5_5 __ _ 
PRODUCT NAME 1700 MASS STORAGE FORTRAN 
PRODUCT MODE L'~N-=O-. ~~C~0~0~5~*i3~.!1::~A~/1B::~~~~~~~~~~~..!.!M-A-C-H-1 N-E--SE-R-I-E-S ========:1=7:0:0======= 

4. RESULT is result of 
DEL~-BE~-45; is there 
"TOO" great a difference 
between the numbers. 

5. Shift smaller number 
right (DEL~-BEtA) and 
set the sign of MSB to 
positive. Shift LSB 
right 1 and set the 
sign of LSB positive. 
Clear the carry to bit 
15 and add 1 to MSB 
positive the smaller 
number. 

CAl 138-1 REV 10-67 

MANIPULATE BITS SO 
THAT ])::O,llLSB, 

4 SIGN BITS, Cm3 
ZEROS, 13MSB. 

AS3l 

MANIPULATE 
COEFFICIENT 

ADD LSB OF 
THE '!WO 
NUMBERS 

CLEAR OVER­
FLOW AND SET 

FLAG IN Q 
FOR A CARRY 

5 

LEAVE THE LARGER 
NUMBER IN THE 
ACCUMULA'l'ORAlID 

GO ON 

DFLOT 
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CONT-ROl DATA CORPORATION 
•. ___ ... LA:.:.-..... J·O~L ... L.Ill.iAu.......IR~E=-=S~O:...:U::.&.R~C::.llE--.::C:ucE.u.N;:...:T'-=E:..:.;R .... · _____ ...;..;..._-OI VI SION 

DOCUM·ENt CLASS __ I=.;M~S:::__~~~____,~~ __ ~~ ___ --- PAGE NO. __ 1_2_-_5_··6 __ _ 
PRODUCT: NAME _. __ ~1=7 =0:;...0 .....;M=-=A..:..;S:::-=S~S:;.:::T~O;..:..:R~A:...=G;,.=E~F-=-O.:.::.R..:...T~R:..:..A:..:..N _________ =--"=---__ _ 

PRODUCT MODEL NO. _C_O_O_5_*_3_e _1_A_I_B ______ MACHI N E SER I ES _____ 1 7_0_0 ___ . 

CA 138-1 REV IO-fS7 

AS6~ ____ ~ ___ __ 
ADD 1SB OF 
'!WO NUMBERS 

AND CARRY 
IF NECESSARY 

AS601 .,..;;.;-----"-----
ADD MSB OF 
TWO NUMBERS 

AND CARRY 
IF NECESSARY 

-DFLOT 
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CONTROL DATA CORPORATION 
__ ....J,;la..t:A~J~O~L .... L.cA---UR..I:::I.E.::::.S~O.:::=.U.u..R~C.!a.E~C.l:LE:..:..N...L.TEI:::.iR~ ______ 01 VISION 

DOCUMENTCLASS ____ ~I~M~S ____________ ~~~~~------- PAGENO. ____ 1_2_-S_7 ____ __ 
PRODUCTNAME_· ____ ~1~70~0~M~A~S~S~S~T~O~R~A~G~E~F~O~R~T~RA~N __________________ ~~------
PRODUCT MODEL NO. __ C;;;.-0_0_S_*_3_e_1 __ A_I_B __________ MACH I N E SER I ES _______ 1_7_0_0 ____ _ 

6. Result is result of 
addition. of MSB and 
carry bit. 

7. Minus zero is 
Q=7FFF 
AaFFFE 

C" \3D-\ RE V \0-e7 

AS6l 

CLEAR CARRY BIT 
AND ADD 1 TO 

LSB (END AROUlm 
CARRY) 

INCREASE MSB BY 
ONE ADD CLEAR 
CARRY BIT' IN 

LSB 

MANIPULATE BITS SO 
THATD=lOLSB, 6 SIGN 
BITS, Ccr3 ZEROS, 13MSB 

CIa 16ISB 

DfLOT 
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n 

8. IF S.£Q.V, THEN V IS 
SIGN EXT£NSION. 
IF S.NE.V, THEN RESULT 
OVERFLOWED INTO V. 

" 8 SAVE SIGNS 
AND OVERfLO ~ 
{V} IN BITS 
1 AND 0 

BRANCH 
ACCORDING 
TO. VALUES 0 ~ 
S AND V 

SV 

00 

01 

10 

..-.----.....,;; .. '~2 

.-----e1 

t-----~~E) . 
11 

LA JOLLA RESOURCE ENTER 
IMS Pag~ 12-58 
1700 MASS STORAGE FORTRAN 
C005*3.1 AlB 

c( 

to-___ ~2 

u o 

c: 
o u 
z ~ 

I ~ 

s 

o 
c:: 
Co 

~ ~ 
0: LI.J 

o ~ 
n. :) 
0: U 
o 0 
U 0 
-< W 
to- cr 
~ #( 
Q ~ 
~ ... o u... 
0: 0 
I- Vl 
Z 
o 
U 

I~I 
JJ 

C· 
i 

rn 
u ;: 
L" 0( 

« 
0. ~I 

« 

> 

-
... 

-c 

~~~~--~~~~~- -------
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CONTROL DATA CORPORATION 
__ -IoI..z.A~.'.uI·Qu.I ..... I.-..c:' A:a..-&,;R~E_SiUQ,"",Uol.LR~C ... E--.lC ... E ..... N.a...TI.o.IIE .... R.a...-____ ---:-_ 01 V I SION 

DOCUMENJ CLASS IMS PAGE NO. ___ 1_2-..;..,. 5_.9_~_ 
PRODUCTNAME ___ ~1~7~00~M~A~S~S~S~T~O~R~A~'G~E~f~O~R~T~R~A~N ____________ ~~ ___ __ 
PRODUCT MODEL NO. (005*3.1 AlB MACHINE SERIES _____ 1_7_O_O ___ _ 

cot. 138-1 REV 10-1S7" 

NO OVERFLOW 

SET C, CI, AND 
TEMPQ TO SIGN+39 
" BITS OF COEFFI­

CIENT +8 ZEROS 

OVERFLOW OCCURRED 

INCREMENT 
THE EXPONENT 
SINCE OVERFLOW 

SET CJ CI, AND 
TEMPQ TO SIGN-+­

OV+39 BITS OF 
COEFFICIENT +7 

ZEROS 

DfLOT 
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CONTROL DATA CORPORATION 
__ -=L:.:.,:A:.......::;J..;;.O..:L..=L.:.:,A-:..:.;R E:.;S=-O.:...;U::..:.R.:...;C::.:::E::.....-..;;C:.:E~N:...:.T-=E:.:..:R~ ______ 01 V I SI ON 

DOCUMENT CLASS IMS PAGE NO. ___ 1_2_-_6_0 __ _ 
PRODUCT NAME __ --"'-1...:.,..7.w..0w..O --,M!J.JA~SoL!:S~S:!..JT~OU-lRu:lAw:G~E~F~O.!.l.R...!...T.u.R!;!.A ~N _________ ~ ______ _ 
PRODUCT MODEL NO. C005*3.1 A /8 MACHINE SERIES ____ 0_1_7_0_0 ___ _ 

9. Save the sign and magnitude 
of the results. 
On entry 
C-SIGN+15MSB 
CI-=16ISB 
D-SLSB+8ZEROS 

CA. \38-\ REV \0-&7 

9 

SET SIGN TO 
-1 

(NEGATIVE) 

COMPLEMENT 
ENTIRE 

COEFFICIENT 

DFLOT 
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10. Ca0+15MSB 
CIa16ISB 
l):r8LSB+8ZEROS 

CA US-I REV 10-67 

SET SIGN TO 
+1 FOR 

. POSITIVE 
NUMBER 

ADDS7 

STORE C IN 
10 

; STORE CI IN 
G+1; STORE D 

IN G+2 

ZERO OUT 
BETA 

DfLOT 
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CHAPTER 13 

TAB L E o F CON TEN T S 

13.0 OBJECT TIME DOUBLE PRECISION INTRINSIC FUNCTIONS 
AND COMPILER SUPPORT ROUTINES 

13.1 " General Description 

13.2 Q8DAB Routine 

13.3 DSIGN Routine 

13.4 Q8DFLT Routine 

13.5 SNGL Routine 

13.6 Q8DBLE Routine" 

13.7 

CA 138-1 ~EV 10-67 

DRSTOR Routine - Double Precision Compiler Support 
Object Time Routine 
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13.0 OBJECT TIME DOUBLE PRECISION INTRINSIC FUNCTIONS 

13.1 General Description 

The following Object Time Intrinsic Functions are 
included in this chapter: 

Intrinsic Functions 

DABS{X} 
DSIGN{X .. ,V} 
DFIX{X} 

DFLT{I} 
SNGL 
DBlE 

I/O Routine 

Q8DAB 
DSIGN 
FXFl {See Chapter 10 

for Description} 
Q8DFlT 
SNGL 
Q8DBLE 

13.2 Q8DAB Routine 

CA 138-' REV 10-&7 

This routine .. which is written in 1700 Assembly Language.. C, 
computes the absolute value of a double precision 
floating point number and leaves the result in the 
pseudo accumulator. 

The calling sequence is: 

RTJ DABS 

1. address of argument 

The entry points are: 

Q8DAB 
DABS {which is equated to Q8DAB} 

The external declared is: 

DFlOT 

The low core locations used by this routine are: 

DFlACC. {$C5 .. $Cb .. $C7} Double Precision pseudo 
accumulator 

MASKSB {$11} Mask $7FFF 

------------------------
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13.3 DSIGN Routine 

This routine, which is written in 1700 Assembly Language, 
computes the sign of the second argument times the 
'absolute value of the first argument and leaves the 
result in the pseudo accumulator.· 

The calling sequence is: 

RTJ DSIGN 

1~ address of first argument 
2. address of second argument 

The entry points are: 

Q8DSG 
DSIGN {which is equated to Q8DSG} 

The declared external is: 

DFLOT 

The low core locations used by this routine are: 

A1 
A2 
FF 
QS 

{$D8} 
{$D9} 
{$E:1} 
{$E2} 

used to save I "register 
used to save Q register 

13.4 Q8DFLT Routine 

CA 1311-1 REV IO-1S7 

Entry DFLT 

This routine, which is written in 1700 Assembly Language, 
performs the conversion of an integer number into a 
double precision floating point numb~r~ 

The calling sequence is: 

RTJ DFLT 

1. address of argument 

The external declared, is: 

FLOAT 
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13.5 

CA 138-1 REV IO-ts7 

The low core locations used by this routine are: 

MASK {$11} MASK bit pattern $7FFF 
QS {$E2} used to save Q register 

'Entry Q8DFLT 

This routine, which is written in Assembly Language, 
performs the conversion {across the equal sign} of an 
integer into a double precision Floating Point, Number 
{DP=I}· 

The calling sequence is: 

LDA I {the integer value to be converted is in 
the A register upon entry} 

RTJ Q8DFLT 

The external declared is: 

Q8QFLT 

The low core location used by this routine is: 

QS {$[2} used to save Q register 

SNGL Routine 

This routine, which is written in 1700 Assembly Language, 
obtains' the most significant 32 bits of a double 
precision argument. 

The calling sequence is: 

RTJ SNGL 

1. address of argument 

The entry points are: 

SNGL 
Q8SNGL {which is equated to SNGL} 

The external declared is: 

FLOT 

-----~~--.-------'---------. 

CI 

('\ 
\......./1 
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The low core location used by this routine is: 

MASK {$11} MASK word $7FFF 

13.6 Q8DBLE Routine 

This routine, which is written in 1700 Assembly language, 
expresses a single precision number {the 2-word argument} 
in double precision form {3-word result}. 

The calling sequence is: 

RTJ DBlE 

1. address of argument 

The entry points are: 

Q8DBlE 
DBlE {which is equated to Q8DBlE} 

The low core locations used by this routine are: 

DFLACC {$C5~$C6,$C7} Double Precision Floating 
Point Pseudo Accumulator 

MASK {$11} Mask utilizing the following 
bit 'pattern $7FFF 

ZERO {$22} low Core cell containing Zero 

13.7 DRSTOR Subroutine - Double Precision Compiler Support 
Object Time Routine 

CA \38-\ REV \0-157 

This subroutine is called by the FORTRAN compiler to 
perform double precision and single precision pseudo­
accumulator stores which are necessary to provide 
efficient generated code. This subroutine is coded in 
1700 Assembly language. It contains the following 
entry points: DSTOR1, RSTOR1, and DSTOR2. 

The low core locations used by this routine are: 

CZERO {$22} low Core cell containing Zero 
DFLACC {$C5,$C6,$C7} Double precision floating 

point pseudo accumulator 
MASK {$11} MASK bit ·Pattern $7FFF 
QS {$E2} Used to save Q registe~ 
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CA \31-' REV lo·e7 

Entry Point DSTOR1 

This routine obtains values stored in $(5, $(6, and 
$(7 and stores them in the parameter argument. 

The calling sequence is: 

RTJ DSTOR1 

1. address of double precision argument 

The input to the routine is in cells $(5, $(6 and $(7. 
The output from the routine is the contents of cells 
$(5 and $C6 along with the value zero stored in the 
parameter argument. 

Entry Point RSTOR1 

This routine obtains values stored in $(5, $(6, and 
$(7 and stores only $(5 and $(6 in ,the parameter argu­
ment which is single precision argument. 

The calling sequence is: 

RTJ RSTOR1 

1. address of single precision argument 

The input to the routine is stored in cells $(5, $(6 
and $(7. 

The output from the routine is the contents of cells 
$(5 and $(6 into the parameter argument. 

Entry point DSTOR2 

This routine obtains values stored in the pseudo floating 
accumulator' {cells $(5 and $(6} and stores them in the 
parameter argument. The routine also stores a zero into 
cell $(7 as well as into the third word of the parameter 
argument. 

The calling sequence is: 

RTJ DSTOR2 

1. address of double precision argument 

c,~ 
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The input to the routine is stored in cells $C5~ $C6 
and $C7 .. 

The output from the routine is the contents of cells 
$C5 and $C6 and the value zero all stored in the 
parameter argument. Cell $(7 is also set to zero. 
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1. Is address negative? 

2. Do a 'double precision 
floating point load of 
argument into pseudo 
accumulator. 

C A 13 e·, A E V , 0-e 7 

DABS 

Pick Up 
Address of 
Argument 

Store Address 
of Argument 
in DABSPM 

Compute 
Return 
Address 

Pick Up 
Argument in 

Floating 
J?oint Form 

Yes Get Absolute 
Address of 

Argument 

Q8DAB 
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3. Do a double preclslon 
floating point complement 
of the argument of DABS. 

Yes 

CA 138-1 REV lo-e57 

RETURN 

Q8DAB 
Page 2 of 2 
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C A 131-1 AE V 10-67 

DSIGN 

Save Q and 
I Registers 

Q 4-QS 
I -+FF 

Zero Out 
I Register 

DSO 

DSl 

Pick Up 
Address of 
Argument 

Compute 
Direct, 
Address 

Store ... · 
Argument .. 
Addresses 
in Al,I 

Yes 

DSIGN 
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4. Have we just processed 
the first argument's 
address. 

5. Do a Double Precision 
floating point load of 
1st argument. 

CA 130-1 REV 10-&7 

Increment 
SIGN 

Pick Up 1st 
Argument in 

A.and 2nd 
. Argument in Q 

Eliminate 
Negative 

Zero 

Yes Increment 
I Register 

DSIGN 
Page 2 of 3 
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Ds4 

Restore Q 
and 

I Registers 

Return 

DSIGN 
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1. FLOAT the integer 
parameter argument. 

C A \38- t REV t 0-67 

Pick Up 
Address of 

Argument 

Store 
Address of 

Argument in 

Set Cell 
$C7 to 0 

Complete Return 
Address 

Return 

Set Cell 
$C7 to -0 

Q8DFLT 
Page 1 of 2 
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1. Perform conversion of 
an integer to a 
floating point number. 
Input is in A register. 
Output is a floating 
point number contained 
in cells (5 & (6. 

CA 138-1 REV 10-67 

Q8DFLT 

Save 
Q Register 

Set Cell 
$C7 to 0 

Restore 
Q Register 

Return 

Set Cell 
$C7 to -0 

Q8DFLT 
Page 2. of 2 
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1. Do a floating point 
load of argument 
into pseudo accumulator 
{Cells $C5 & $Cb}. 

CA 138-1 REV lo-en 

Save 
Q Register 

Pick Up Address 
of Argument 

Yes Get Absolute 
>----t>i Address of 

Argument 

Store Address 
of Argument 
in LOADAC 

Compute Return 
Address 

Restore 
Q Register 

Return SNGL 
Page 1 of 1 
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DBLE 

Pick Up Address 
of Argument 

Store Address 
of Argument 

in Q Register 

Store 1st Word 
of D.P. Argument 
into Cell $C5 

Set Cell 
$C7 = 0 

Store 2nd Word 
of D.P. Argument 
into Cell $C6 

Compute 
Return Address 

Set Cell 
$C7 = -0 

Return 

Q8DBLE 
Page 1 of 1 
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DSTORl 

Pick Up Address 
of Argument 

Store Address 
in Q Register 

ARG = C{$C5) 
ARG+l 1:1 C{$C6) 
ARG+2 = C{$C7) 

Restore 
Q Register 

Complete 
Return Address 

Return 

Yes Get Absolute 
Address of 

DRSTOR 
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RSTORl 

Store Address 
in Q Register 

ARG :: C($C5) 
ARG+l == C($C6) 

Restore 
Q Register 

Complete 
Return Address 

Get Absolute 
.Address of 
Ar ument 

DRSTOR 
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Store Address 
in Q Register 

ARG+2 == 0 
$C7 == 0 

ARG+l ::: C($C6) 

Restore Q Register 

Compute 
Return Address 

Return 

Get Absolute 
Address of 
Argument 

No ARG+2 m -0 
$C7 m-O 

DRSTOR 
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