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‘2 word length of 31 e
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Lithough the system can be applied to any sized area on any oo -

‘part oltse globe, this paper will assume that.the arez of interest 14 tha , Tl

aztent of Canada., " ' L grn i
. . b
Axes L

All of Canada must be ma
s

atained in the one ccordinatic system.

fodse the wotal coordinate system as being M desrees sQuare, whera 4 « o5

& power ol Z, with any origin such that the X and ¥ axes (which will- - ..
reilel and a meridian respectively) do not touch any of the land - .. 7. v
* Canada.. It is convehnieat that. Canada be wholly containecd in the - .

¢ cuacdrant of the system\(so that all points can have positive x, 'y
2zjr @z origin of 14.-5°W, 40°N is suitable. Canada extends gome i
“otward of this origin, and since the next power of 2 greater than 90 . - . .

i72c 128, each axis is 128° in length. ( See Appendix 1, Fig.2) R g
Extent :
. Tke total-systerm (in this case) is thus defined to be all pointg - =
iz the first quadrant of a coordinate system whose origisf (0,0) is . /- g
°W, 40°N and whose axes extend 128° from the point of origin St

7 along the meridian at 145°W and along the parallel at 40°N,

Ze 2.5  Unit Scaie i
Each point in the system rust be representable by a numbes
- 221z {x, y}. Using Zull words for x and Y, they can be in the raage
C-2, 147,483, 647. Since each direction scans 128°, thig zllows fox ezch
'20-n1 to be separated by slightly iess than . 00600006 of one degree. - At
‘:G e
= L

his, in actual distance on the Earta's. surface, ic just over
icne incbz_ln the meridional direction. Thisg distance, expre=
ssed correctly as (1/2%)° ' ' : o
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Datz witkin a single frame can be kept at any ccale providzd
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the same I-facior thexn the frame in guestion
y with cne of the frames so drawn. . Fzgm € 3in "
Tame of I-facior 5 which has been further divided -
Tne f-factor of each fr ame is noted. =
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el 2 s.rca Reguizement Me+

- U R Generally spealking, areas are contained in {frames whose :

B ... i sizes zue proportional to the size of the areas-large areas, large framea« .,

L small frames. Hence most areas will be contaired ina - 7
» nearly all the reraiader in two frames,
;- Zour frames, and a very few in more than fous frames,
.=t "7 : zrecas, one sequence is ag good a2z ancther.

Lia

some in threc ox7 i

For single frame ™
¥or arcas contzined in two. " bl
©r more {rames analysic of the techricue shows that the prodbability of - -

8 less than with other .-

Tequiring arm movement if the file is on a DASD i
echnicues {See Appendix 2).

by Derd Flexibility Reguirement Met - ' : .

More important is the fléxibility afforded by this sequencing
A file in frame sequexnce retains this sequence regardless
¢ cizes. For example, all the unit frames contained within an

¢ irame occupy the same position in the file relative to other .

Coeg the intermediate frame. Put in other words, zl! datz

; to 2 irame of any size appear in the file, contiguously, regarclese
: me sizez within the file. : Also, if a frame must be subdivided

fémes, no unnecessary dislocation of data takes place,

Cther Properties

Relationshin Between Unit Frame Numbers and Normal
Coordinates ]

It is necessary to convert unit frame numbers into the number
2ir (x, y) so that latitude and longitude of individual frame origins can
¢ cetermined. The first four uniz frames (numbers 0, 1 2 and 3) expre-

sec in binary are 00, 01, 10 and 11, and the origins of these frames are i

29; 0,1; 1,0 and 1,1, (Here we are referring to points in a frame system,,

i Dot poinis within our total system of geodetic coordinates. - To arrive at the
latter, the "frame" coordinates must of course be multiplied by 21 6).

=

-

¢czuse of the methed of construction, by which this positional relationskip ',
-2 prozogeted tarough successivel

y'higher frame sizes, the correspondence

Yy répresentation of a frame number and its oxrigin holdz ... o

gool fov larger irame numbers.. The rule can be stated as foliows:i=- :
} A

N
‘oetvween the cinar

- Zxpress the frame number in an even number of -
. binary digits. o e : 2

Starting with the leftmost bit, write down'evary : Bl
alternate bit, ; ; L 5 : 3 _

g Starting with the second leftmoosat bit, again write
- dowa every alternate bit. AN :

» vod
. ¢ '--;l‘.'
- The number writien in (b)

~6f the z cocrdino. g, <2 {c} ;
‘the v coordinate.] jal's ot -

R
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Jor examiole, whziis the origin of frame 50?7 50 in
I 1

s Y A~ L L
o ses W2 S Z'2321035

S izame 50.

binaryiz 1100
into 101 and 160 o= 5, 4 which is inceed the ori o

ame with f-factor other than | ey
' i, zero, we first find the unit frame which has the same origin. To do thig, '~
oz ‘rom the intermediate frame number, where £ -

5.3 Fincing the Number of a Contiguous Unit Frame

When Processing data within one fr

ame, quite often adjacent
¢35 must be referenced. If we

are dealing with unit frames, the ‘

£ adjacent frame numbexs can be accomplished as folicws, The
oTigin is found as above. One ig either added or subtracted

on direction) to either one or both of the coorcinates of th

n depending on direction). The coor

(] ta ©

dinates of the new origin,
tne required frame, are then "merged" together to form the

eI
LY

irame numbe-=.

e 5, 4 Cortiguous Intermediate Frames

Suppose we are following a map line in an intermediate frame
wkhen the frame border is reached. We wish to follow the line further,
.. But we do not know the frame size.of the neighbouring frame and hence

i we do not know its aumber, However, we can calculate the unit frame
To2er waich would contain the desired line. If this unit frame doeg :
not exxst, then the frame with the next higher number ceontains the desired
B2tc! It iz for this reason that intermedizte sized frames are numbered
By the hizhest rather than the lowest unit frame within them. Otherwise
: ¢ with the next lower number would have contained the data, wii
.. is cenirary to normal file searching practices, L

:ndependance on File Size or Extent

This technique in file seéquencing is not dependant on either

—=-C =ize or exteat. The rules for Seéquence number manipulation are the NS
S&Ine regordiess of whether the file represents Canadian data or Scotish
Beta, A

lco, similar technique is used for very dense and very sparse cata, .
0s ; ’ .

Geographic Coordinate and Frame Number

L

<2e unit irame to which a geographic coordinate belongs is
2cily dizcernible. The first hali-wozds of the x and Yy coordinates -

ively of the noint aze the 5o and.y "frame'! coordinates of the unit -7
the point belongs. i Wi . . T Er s

o i
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APPENDIX 2 T
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: . oy : 3 , e, 2
Civen an = xa matrix, whose elements are sequenced as in ok
the maz file saguencing technigue, it is desired to find Px, the o
p"oo oility that an element immediately 2bove or to the ri ght of L

B 200 clemang, c.'.:;ers in seguence nurmber from it by le.;., than! = 700, -
- Bty T il S % '_ 1
some other given number, x. For example, in the 16 x 16 “na’c:z:: g IR

tprendix 1, Figure 4.what ic the g robability that gd.]accn»

-

zocve).elemente are less ;‘1‘.:1 16 apart? : : o

. i 5

e - e - & thie wostn (o L.pward) di:ection, ‘each eleme-xt differs _ P

, B =som its predecassor by either 1, 3."1-1 or 43, :Id the genezal X L
‘ gaze, ithe difference’is C, "'1 = 1 2 “—m—- “
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. The szme series gives the number of elements in the easterly
direction. Hence the total number of differences less,than x'is =
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