COMPUTER SYSTEMS

ND 073 BCD Arithmetic for ND-500

A special Hardware Module for Use in Commercial Data
Processing on the ND-500/CE Series of Computers.

In order to increase the speed of COBOL programs on
the ND-500, a special BCD-processor is provided as an
extension of the ND-500 CPU.

The processor performs arithmetic on Binary Coded De-
cimal (BCD) numbers, and converts data fields between
BCD-format and ASCII-format, and between BCD — and
binary (integer) format.

This new processor can handle automatic scaling on all
operands and multiplication.

The following instructions are implemented:
BCD instructions:

PADD : Add packed decimal numbers with au-
tomatic scaling.
PADDR : Same as PADD, rounding the result.

PSUB : Subtract Packed decimal numbers with
automatic scaling.

PSUBR : Same as PSUB, rounding the result.

PCOMP : Compare packed decimal numbers.

PMPY : Multiply packed decimal numbers with
automatic scaling.

PMPYR : Same as PMPY, rounding the result.

PSHIFT : Shift packed decimal number with au-
tomatic scaling.

PSHIFTR : Same as PSHIFT with rounding.

PPACK : Convert from ASCII coded decimal
number to packed decimal number
with automatic scaling.

PPACKR : Same as PPACK, rounding the result.

PUPACK : Convert from packed decimal number

to ASCII coded decimal number with
automatic scaling.

PUPACKR : Same as PUPACK, rounding the re-

sult.

Wn WPCONYV : Convert from ordinary binary to
packed decimal numbers.

Wn PWCONYV : Convert from packed decimal numbers
to ordinary binary.

The instructions operate on packed decimal numbers with
from 1 to 31 decimal digits. The decimal point ranges
from =32 to 31 counted from the least significant digit.

What is a Packed Decimal Number (BCD-number)
Each decimal digit is represented by four bits. Therefore
two digits can be placed adjacent in a byte. In the right-
most byte of the the string of bytes representing your
number, the last four bits are used to keep the sign. Each
decimal digit is encoded as follows:

Digit Bit pattern Hexa-decimal

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
unsigned 1111
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Every number will fill an integral number of bytes right
justified. If the leftmost 4 bits are not needed, they will al-
ways contain a zero.
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What is an ASCII coded Decimal Number

In the ASCII format each decimal digit occupies one byte
(8 bits). The four high-order bits of a byte are called the
zone. The four low-order bits are encoded in the same
way for the packed decimal digits.

A decimal number in this format may have four different
sign representations:
1) Embedded trailing sign.
The right-most byte occupies both the least significant
digit and the sign.
2) Separate trailing sign.
The right-most byte occupies the ASCII-coded sign

only.
Oslo, tel. 02-309030, tix. 18661 nd n
3983, S 090 Bergen, tel. 05-220290
® ye | Sandnes, tel. 04-665544
1314 evess | Tromsg, tel. 083-71766
Stockholm, tel. 0760-92000, tix. 15255 nordata s

Gothenburg, tel. 031-496760
Malmo, tel. 040-70510
Copenhagen, tel. 02-425055, tlx. 37725 nd dk

Norsk Data

Olav Helsets vei 5 Wiesbaden, tel. 06121-7641, tix. 4186370 noda n
Boks 25 Bogerud
Oslo 6 Paris, tel. 1-6023366, tix. 201108 nd paris

Tel.: 02-295400 Lyon, tel. 7-837 4177, 7-837 5951

Tix.: 18284 nd n Newbury, tel. 0635-31465, tix. 849819 norskd g
Telefax: 02-295617 Boston, tel. (617) 237-7945, tix. 921740 norsk well

NOTE: NORSK DATA reserves the right to change specifications without notice

Ferney-Voltaire, tel. 050-408576, tix. 385653 nordata fernv

3) Embedded leading sign.
The left-most byte contains both the most significant
digit and the sign.

4) Separate leading sign.
The left-most byte occupies the ASCII-coded sign on-
ly.

When a sign is embedded the following codes are used:

positive : 0 = 173B
: 1-9 = 101B-111B
negative : 0 = 175B

: 19 = 112B-122B

¢ ” Trondheim, tel. 075-16520, tix. 55580 comtc n

::3, +e o0e Stockholm, tel. 0760-84100, tix. 15255 nordata s
Odense, tel. 09-157440, tix. 59680 comtec dk

Dusseldorf, tel. 0211-666388, tix. 8587277 comt d

§88 “3383 333283
COMTEC

DIVISION OF NORSK DATA

212

Jerikoveien 20

Boks 4 Lindeberg gard
Oslo 10

Tel.: 02-309030

Tix.: 18661 nd n
Telefax: 02-309247

Otto Falch as - Oslo




	img 001
	img 002



