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RINARY PASLE LOOWUP ("m:vw’))v
RECOMD SUBRCUTINE (RULOCATABIE)

FURPGEE
To find the adiress ir memory at which is stored a given piece of information.
RESTRICHLONS

Table arguments must ke stored in ascending order (-2, =1, 0, 1, 2, etc.)
in eonsecative merory locations. The first argument may be ia axy location
MMAE.0; the second must b2 stored in MER.0 pius 1.0; the nth in MMMM.O plus
i A\
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At the beginning of a search, the Search Argument must be in the A Register
at the sane scole as the table argupents.

METHCD

The routine uses the "binary search" method of table lookup. It looks first
at the mid-point of the table; 1T the Search Argument is larger than the mid-
point, the next test is of the word halfwsy between the mid-point and the
upper limit. This proceduwre conbinuves, with the size of the 4sble being
successively divided by two, unitil the Sserch Arpgument is found in the lable,
or is fovnd 4o be gbseat from the table.

Thz speed of this methcd can be illustrated by the fact that a "worst case"
can be found in a 100C-word table in eleven passes through the search loop--~
all entirely within the high-speed loops. For g 2000-word table, only one
additionel pass would be required.

USAGE

Linkage Instructlons:
a. Plsce the Search Limits in XX26 and the Argument Extractor in XX2T
{see Definition of Terms).
b. Place the Search Argument in the A Register at the same scale as
the Table Arguments.
¢. Drensier to the Subrouliine.

Definition of Terns:
a. Sesrch Iimits -~ The four-digit eddresses of the first and last words
In the table. These appear as a thirteen-digit octal word in the
form "+00000UJUULLLL" vhere UUUU is the address of the last wordee

the upper limit of the search--and LLLL of the first word, the lower
limit :
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Definition of Terms: {combinued)

Be  Argument Sgiracter - A pask which will extract the Argumeant from e
word in the table and seu all other blts to zero. If, for example,
whe Arpment appears in the ning low-order bits and izs agsumed Ho
be negative, the Drtractor (in command format) would be "-0000C0.0 -
C00377.1." .

Result of Roubtine:

At ke conclusion of the routine, the A Register will contzin one of
the following:

. If the Sesrch Argument was fourd in the table, the word
000000, - ODAAAA.CY where Afih is ihe address in the t2%le
vhere the Search Argzument was found.

. I the Sonreh fArgirent was not fousd in the table, the word
"=000000.0 4+ QUAAAA.Q" whers AAAA is the address of the Teble
Lrgument Jast exsnmined (the sign of the right-hend half word is
rot significant). This means that the Search Argument was largser
than the Yable Arvpment at AAAA-Ll and smaller than the Table
Argunent at AASA+L.

Suzgestion:

The restriction at 2.1 does not restrict each element in a tabie to one
Recomp word. Toeble Functions msy be so stored that the address in memory of
a Table Fuonction is a funchion of the address of the Table Argument. For
example, 2 table of 128 fixed-point Arguments could be stored st 1000-117T7
with the corresponding floating-point furctions at 2000-2376. In this case,
the address of the Punction is double the sddress of the Argument.

Storage Required: 48 full words (XX00 to XX57 mcluaive) of which the last
eight are used for temporary storage.

This subroutine is relocatable. The master bape contains AN-004, and is
subject to the resirictions of that progrenm.



