
I \ DECUS 
\ I PROGRAM LIBRARY ...... ----

DECUS NO. 

TITLE 

AUTHOR 

COM PANY 

DATE 

FORMAT 

8-93 

CHEW - Convert Any BCD to Binary, Double Precision 

Louis O. Cropp 

Sandia Corporation 
Albuquerque, New Mexico 

September 14, 1967 

Although this program has been tested by the contributor, no warranty, express or implied, is made by the contributor, 
Digital Equipment Computer Users Society or Digital Equipment Corporation as to the accuracy or functioning of the 
program or related program material/and no responsibi I ity is assumed by these parties in connection therewith. 



CHEW- CONVERT ANY BCD TO BINARY
DOUBLE PRECISION 

DEC US Program Library Write-up 

ABSTRACT 

DECUS No. 8-93 

This subroutine converts a double precision (6 digit) unsigned-integral-binary coded decimal 
(BCD) number with bit values of 4, 2, 2, and 1 to its integral-positive-binary equivalent in 
two computer words. It is possible to change the bit values to any desired values and thereby 
convert any BCD number to binary. 

REQUIREMENTS 

A. Standard PDP-8 or PDP-8/S 

B. Core storage - 010910 

C. Locations 3 and 4 on page zero must be temporari Iy avai lable for use by th is subroutine 

D. Location 164 must contain a -4. Location 166 must contain a -6. 

SUBROUTINES USED 

None 

RESTRICTIONS 

None 

USAGE 

Enter this subroutine with a JMS CHEW. The first location following the JMS must contain the 
address of the most significant part of the BCD number to be converted. Return to the main 
program will be at JMS + 2 with the accumu lator and I ink clear. The resu Its are temporari Iy 
stored as follows: 

COMMENTS 

C (Location 3) # most significant portion of answer 

C (Location 4) # leost significant portion of answer 

This subroutine assumes that the number to be converted to binary is a binary coded decimal 
(BCD) number occupying two 12-bit words. The subroutine then searches by continually rotating 
the words left starting with the most significant half of the BCD number. When a bit is found, 
its bit value is multiplied by 12 (octal) the proper number of times. The basis for the conversion 
routine is that 



100, 000 (dec imal) equals 12 (octal) exponent 5 
10,000 (decimal) equals 12 (octal) exponent 4 

1,000 (decimal) equals 12 (octal) exponent 3 
100 (decimal) equals 12 (octal) exponent 2 

10 (decimal) equals 12 (octal) exponent 1 
1 (decimal) equals 1 (octal) 

Therefore, if we have a BCD number with the bit values equal to 4, 2, 2, and 1, and the 
following bit construction in two words 

1000 0000 0000 # most significant half 
0000 0000 0000 # least significant half 

This subroutine multiplies 4 by 12 (octal) five times since the bit is in the hundred thousands 
place, and adds the resultant binary number by double precision addition to the binary values 
of any other bits that may be present in the two-word BCD number. 

The bit values used by this subroutine can be changed by placing the desired bit values (in 
octal) in the four locations called store in the program listing, starting with the leftmost bit 
value in a 4-bit group and proceeding to the right to that the rightmost bit value is contained 
in store+3 in this manne,', any form of BCD number can be converted to binary. 

The program expects to find two words fu II of BCD coded bits as follows. 

HT TT TH 
Location A- /" ,/" ,/" ,/ -most significant half 
Location B- /" ,/" ,/" ,/ -least significant half 

H T U 

Where HT, TT, TH, H, T, and U represent BCD digits in the hundred thousands, ten thousands, 
thousands, hundreds, tens, and un its places respectively. 

Locations A and B must be sequential. If on Iy a 12-bit BCD number (i. e., one word) were 
to be converted to binary I location A would have to be fi lied with zeros with the data in 
the following location. In other words, BCD words ranging in length from 1 to 6 digits can be 
converted to binary if they are right justified in a double prec ision word upon entry to th is 
subroutine. 

The biggest double precision BCD number (i .e., 999,999) is equal to 3641077 (octal) which 
does not fill the sign bit in a double precision word. This means that any positive-double 
precision number in BCD can be translated to a positive-double precision number in binary. 

The maximum execution time for this subroutine is approximately 5.31 milliseconds. 

The program listing follows. 



,------------------- -------------------------------------- ---- .. - -

2--------- ---- --'---

_________ COMPUTER ~ROG~AM PAL OOC02l A 

lCHEW-CCNVERT AN~ ACD TO BINARY
IDOUBLE PRECISIC~ PAL 0002i A 

5---------- .--- ___ t.hf..~J _______ - Q -
CLA Cll 

___________ TAO_NE.G24 _____________ _ 
DCA CHKl ISET COUNTER IN-30 eCTAL 
.lAD _ If,4 _ 1~4_ I N Ace. 
ec A C HK 2 I SE T J N-4 
lAO 1~6 1~6 IN ACC. 
DCA CHK3 I SET L~-6 

DC A _C'" K 'L _ I S ElM i C 

PAGE 3 

TAD I CHEW I GET C(~TE~TS OF loe AfTER JMS CHEW INS 

1! ____ . ____ . __ ~. __ 

eCA AORS 
TAO J ~D~S 
DCA HOLD 

T 
I STORE lec Of ~OSl SIG OF BCO# 
I GET ~GST SIG CF BCON IN Ace 
ISTORE ~OST SIC. Of BCD NO. 

_____ . _______ . ________________ .lSI AORS _______ _ IGET TO ~OORS o~ LEAST SIG.BCO NO. 
TAO I AORS 
DCA HOLO~l ISTORE LEAST SIG.BCO NO. 
eCA 3 I NOW CLEAR THF5F T~O LOCATIONS FOR 
DCA 4 ISUMMATICN OF A~SwER 

TAO HOLD IMOST SIG. OF Bee NO. IN Ace 
-_______ 1!.Il1L _______ oeA TE~~_Y ______ .IV~LLJE IN Ace. TO COMMON STORAGE 

DO. ClA eLL / STGRE IT + GET IT BACK 
" ____________________ . __________ T ~_Q _ T.E~.P_,( _ 

RAL 
I~____ ____ ____________ ____ __ __ PCA lEM P '( I STCR E ReT ATE 0 N 

SNL lIS THERE A BIT 
J~p INCJ I NO INCREMENT CCUNTERS 
TAD I TABLE IYES ADD C~E OF T~E elT VALUES 
eCA CUM+l I PUT IT IN LEA51 SIG OF MULTIPLICATIONS 

AGN, ISZ CHK4 I M'~+l 
. ____________________________________ J ~ Q C I:i K 4 _ _ __ _ _ I GE T M 

TAO CHK3 I ~+(-L) 
.-_______________ .5LA . ____ 1_1..5._ MIL 

JMP MLTPY I NO GC ~UlTIPlY 
ell etA _ 
TAO CUM+l I YES GET LEAST SIG RfSUlT OF MULTIPLY 
TAD 4 _ _ _ _ __ _ _ I ADD ITT OLE AS T S I G • OF BIN A R Y NO. 
DCA 4 ISTORE RESULT IN BINARY NO.lOCATICN 

,------ J~Al ______ _ I _ .. ___ ADD 
TAD CUM / MOST 5IG 

2_' _______________________________ l~Q _J. ______________ . _ /HA l VE S 
eCA 3 ISTOPE FeR POSSIelE EXIT 

J: ___________________ ._ OCA __ S:_YM..__________ _ ICLEAR FeR RESULT Of NEXT MUlT I PLY 
DCA CHK4 I SET M~O 

_____ -.-J.M.P LNCJ_ I GO INCREMENT (CUNT ERS 
MlTPY, JMS MUlT IGO TO MULTIPLY BY 12 SUBROUTINE 

2' _______________________ -- -- ----------- ----------- ---.- ---- -

3;1, ______ _ 

3:' _________________________________________________ . __________________ . __ _ 



I NCJ. 
_ J"P AGN 

lSI TABLE 
LS-l __ CHK2 
JMP INCI 

__________________ P A G£B-B t< _ 
TAD 164 
eeA CHK2 
TAD R.ESET 

PAL COCC21 A 

/ STCRENSIORE+) 
/ J*J+liO 
I NO INCREMENT I 

1-4 I N Ace 
I R ESE T J TO -4 

PAGE 

OC~TABLEI PUT STCRE BACK TO INITIAL VALUE 
lAC 1+1 IN ACC 

______________________ .I~_Q ___ C;_Hl<3 I J- + 1 
DCA CHK3 1 l'l+l 

; ___ . _ _ _ _ _ _ __ tN C_1 J _ _ _I S Ie H K 1 __ I J til + 1 ~ C 
JMP .+4 INO.GO SEE IF I EQUALS -14 OCTAL. 

_________________________ lSl_CH_E~ ___________ ( .. lNC_~~_MENT RETL~N loe TO MAIN PROG 
ell ICLEAR FOR EXIT 

-_______ .. ____________________ .. __ .!~~ __ J CHf;W _I _.JUMPS BACK Te MAl f\ PROG PAST %LOC 
TAO CHKl I AOD I TO 4CC 

__________________________________ IA_O_ f~T~ __l~Q9 ___ ~14 DC 1 A LT n Ace 
SlA CLA I DOES 1#-12 

-_; ______________________________ ~MP __ O_G __________ l __ NQ_tGO_ BAC_K ANC LeOK FOR ANCTt-+ER BIT 
TAD HOLO+i /YES.GET LEAST SIG.8CO NO. IN Ace 

li--
___________ JMP __ ~1.D _______ I_PJJI_ ]..EAST SIG rF BCDfllN TEMPV 
MUlT, 0 ISUBROUTINE TO ~UlTIPlV THE VALUE 

1, ____________________________ tL_I\_.t_lL _______________ JI.N._ kVM_B_Y_ 12 OCTAL. 
TAO NEGll ISET COUNTEP Tn---

17--------_____ -- --- - - _________ Jlt_~ _t_OJJJtI ____________ I t(IJ~" ..u_S ___ l1_ C C TAL. 
TAC CUM+l IRESTORE STARTING VALUE SO IT CAN---

______________ J)C"NOW+l ______ lSE __ AQOED TO ITSELF 12 TtMES(OCTAl--
TAO CUM lAND STIll RETAIN THE RUNN[NG TCTAL--

____________ . __ DCA_ NOW__lIN _CUM AND CUM+ 1. 
REPEAT~ ell 

:: ___________________________ J:~'O_ C_U.M_ t 1 __________ 1~_I1Q __ LE_A ST ---
TAD NOW+l ISIG.PAR1S. 

______ ~t ___ C=-A _ C UM.:tL-----------
RAt IADD ANV OVERFlC~ IN LtNK---

_________________________ IAll_C_UM ____ . __________ 1_IO._ THE SUfi! OF I HE MOST S I GS. 
TAO NOW 

_ _ __ _ __ __ _ _ _ _ _ _ _ _ __O.c:a CJJ _M _ _ __ __ _ __ _ 

ISZ COUNT IIF ZERO,NO.HAS BEEN ADDEO TO ITSElF---
JMP REPEAT ___ 112_~~_IA\,. _T f M~S. 
ell 

;~ ________________ . _____________ .t~~_j __ MJJI,.J~ __________ J:E}(J 1'_ TO M A IN pp nG RA M 
NEG24, -30 IOCTAl NO. 

_____ ttt~ 1, __ Q __ _ _ I ~ O~NTE P I-SE F FLOWCHART 
CHK2, 0 I COUNTER J 

;-_________ '-t-lKh __________ Jl____ __ _ I COUNJEP l 
C~K4, 0 I COl.NTER M 

4 



_JEMPY t . 

ACRS, 
_ C VPtt._ 

_____ . ______ T A B l E J 

. _. _ _ RES_EI. 
FRTN, 

. STORJ:.,-

o 
o 
o 
o 

_STORE 

_ STORE 
14 
4 
2 

_____ .. _ .. 2 _ 

. NOW, 

1 
_. Q 

o 
a 
a 

_NEGl tJ .. 3}~.7. 
COUNT, 0 

.. _ .. -_. _ f ____ . _._ 

2'_ .. _._ .... _ .. ___ . 

--_._ .. _ .. - ---

PAGEBRK _ 
PALSE 

PAGE 

I lOCATICN OF Beo, 
I HOLDS RESLLTS OF MULTIPlY(X.1ZY) 
I WHERE XN4,2,2,ORl YNITHRUS 

._.1 f" E A N S TO GET S TOR E # S T OR E + 1 + T C RESET 
IT 

IMEA~S Tt RESET ST~RT AOORS OF BITS. 
IOCTAl NO. 

5 

IOCTAl eIT ~AlLFS OF THE 4-81T GROUPS--
IMAKING LP AN INDIVIDUAL BCD OIGIT--
ISTARTING WITH T~E LEFTMOST 8IT--
IVALUE ANn PROCEEDING RIGHT. 

3: __________ ._. _____ ._._ --- -------..• - - - ---.- ... - --------- ..... ---.-- - - ..... -... 
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