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DIGITAL MAP OF CANADA 

LAMBERT CONFORMAL PROJECTION 

FOR THE USE ON THE EMR CYUER SYSTEM 

Any area of Canada, (plus adjacent parts as outlined on the map of Can ada 

MCRlO 1 : 6,336,000) can be drawn on the Calcomp plotter with features and line 

weights choosen by the programmer . If desired, only the latitude and longitude 

grid can be drawn without the map outlines of Canada, or only the frame can be 

drawn thus allowing plots of data to be made as an overlay to a previously drawn 

map. 

North of 80°N, the map from which the digital map data we r e derived is not 

a Lambert projection . However, in this program the latitude-and longitudes and 

Q any data that are drawn are projected on a Lambert confonnal projection for all 

lati tudes . Thus there is a slight distortion of the l and mass outlines with 

0 
respect to any grid or data drawn north of 80 N. Any data points that are drawn 

will always be correctly located with respect to the latitude-longitude grid. 

The program resides as a set of subroutines on a dise file of the Cyber 

system . The following notes outline how this file is accessed and how a program 

is set up. 

Control cards - circled numbers r efer to notes that follow . 
G) 

Al 234,CM70000 , Tl00 ,MT1,NTL ,PO. name, address .. ... 

ACC0UNT , xxxxx,20. name address .. .. 

MAP,PART. 

FTN,QIPT==2. 

LABEL, TAPES , R , L= NTSC/\NlOO, D=PE , X=SV, VSN=ER65L14. 

ATTACII, LII3, PU/1TLIB, t-m.=1. 

LIBRARY, LIB, HLIB. 



REQUEST,PL~TER. 

LG0.' name,address,class '<J) 

UNL0AD,TAPE5 , (!;) 

EXIT. D0 NQlT PL~T ~R RETURN TAPE (§) 

UNL0AD,TAPES. (!!) 

7/ 8/9 

Notes: 

2 

(j) (V (};) If first data card contains a 1 in column 1, then the NTl must be 

present on the job card, the label card must be present and the 

unload card s should be present. 

CV 

0 

If more than one block of data is present on the plotter tape then 

the LGQl card must contain th e plotting instructions eg LG0.' YOUR 

c 
Ci) 

® 

An example 

(Y 

(j) 

Q) 

@ 

~ 2 

1 

3 

NAME CLASS 1 BLOCK 1 • 2MM BLACK BL0CK 2 . 4MH BLACK' 

See comments in data card section 

Any other REQUEST, ATTACH, or LABEL cards can be inserted here 

An EXIT carcl must always be present, the instruction is optional 

of a program tha t draws a map, a gri cl and data points 

PR0GRAM MAP (INPUT , QUTPUT, TAPEl=INPUT, TAPES ) 

CtPMM0N/PARN/RT ,RG,X,Y 

CALL INinœ ( XL , Xll , YL, YH) 

CALL RESTRT 

RE/\D (1,1) RT,RG 

Fç1RMAT(2FS . O) 

IF(EOF(l))9,3 

CALL PR0JEC 

IF(X. LT .XL. 0R. X. GT. XI I. 0R . Y. LT. YL.Ç~R. Y. G'L YH) G0T0 2 



® 10 
~ 

® 9 

7/8/9 

7/8/9 

6/7 / 8/ 9 

Notes : 

j 

GALL MARK(X,Y,0.5, 1,0) 

G0 T0 2 

GALL FINISH 

ST0P 

END 

Setup cards and data cards - s ee instructions tha t follow 

The prosram card mus t always contain the parame t ers shown . Other 

parame t ers may be added . 
labe l ed 

This common links the values of l atitude (RT ) and longitude (RG ) 

to the subroutines PR~JEG from which the eastings (X) and northings 

(Y) are r e tu rned . If th e sub routine PR0JEG is used , thi s labe l ed 

common card must be present 

This subroutine controls the map program . It must be the f i rst 

executable statement in the program . It r equires t wo or three set-

up cards (see be low) which must be the first set of da ta read by th e 

program. See (Z) re argument list. 

In this example pro gram , the data are to be plotted using a diffcrent 

pen. The call to RESTRT starts a new block of da ta .on the plot t e r 

tap e so as to allow th e operator to change pens . This must be stated 

as an ins truction on th e LG0 . card. 

Lat itude and longit ud e data are read from th e ca rd input . 

T11e l atitudes and lon gitude read are project0d to eastings and northings . 

A check is made to see if th e point i.s wi thin th e dcfincd nwp area . 
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Th e values of XL, XH, YL, YH return ed by INITMP are the minimum and 

maximum eas ti ng values and the minimum and maximum northing values 

that define a rectangular map arei. 

@ 

(§) 

This subroutine draws a data point - see below 10 

This call FINISII t ermina t es the plot. It mus t always be present 

before a ST0P sta t ement. 

0 
c 

l _ _,,, 

10 If many data points a re to be plotted, they should be stored as X,Y 

pairs in a dimcnsioncd area before they are plotted. After a call 

to S0RT th ey will be effici ent ly plot ted - i . e . sorted s o as to 

min imize the mnoun t of pen travel. 

DIMENSION XS (lOO), YS(lOO), ZS (lOO ) 

read & store XY dat a into XS & YS keep ing track of numb e r of points N 

CALL S0RT (XS,YS,ZS,N) 

ZS is the pe r muta tion vec tor and contains the new orde r of the x,y pairs 

i.e. if ZS contains 4,7,1 , 5,2 ,3,6 ..... 

t his means th a t wha t was originally the 4th point is now the lst, the 

7th the 2nd, the l s t th e 3rd, .... 

D0 4 I = l , N 

4 CALL MARK (XS (I),YS(I), 0.5, l,D ) 

and now th e points will be plotted in the optimum ord e r 

See lis t of subroutines i n notes th a t follow. 

Da t a card s reqtd red by s uhroutine JNITHP and wh ich are used to obtain the dcsired m~. 

First Card (IlJAl, Il) = 1 in column 1 , Frame , M3p a nd latitud e-longitud e grid will 

be drawn. 

= 2 in column 1, Frame .:ind La litudc-longitude gr id 

= 3 in co l umn 1 , Fr.-imc only 

}[ in column 2 , llc adcr da t.-i will be dr;1wn - s ce "llcadc r cards" 

1 in c:olumn 3, Rcstart if Il is .-i l so prescnt 
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Second card (Fl0.0, 9FS.O,Al) 

) 
a 

Scale - for an overlay to the 1:5000000 scale tectonic ma p of Canada a 

value of 5023000. should be used. A different value might be needed for different 

sheets - depends on paper shrinkage. 

2) & 3) Latitude, longitude of a point that will define th e western edge of the 

map. This edge will be parallel to the centre longitude 10) . 

4) & 5) Same as 2 & 3 except for eas t ern edge 

6) & 7) Sarne as 2 & 3 except for northern edge and this edge will be orthogonal 

to the centre longitude. 

8 & 9) Same as 6 & 7 exccpt for southern edge 

10) Centre longitude - default value is 91.65°W. A value entred here allows 

one to reori entate map area. Centre lon gitude will always be vertical. 

Q ll) If this is a C all above values except 10) will be in centimeters rather 

c than degrees - (it will rarely be necessary to use this option) 

0 x - o at the centre longitude and y = o at 63 N and the centre longitude 

NB All longitudes that are west (W) must be expressed as a negative number. 

If longitudes in the lOO's East are us ed , use an extension of the negative 

western longitudes - i.e. 170E == -190 . 180E - -180. (this is due to an 

unresolved program bug) 

a .1"' If the map is too large to fit the calcomp paper, the pro gram exixs and an 

error message is printed. 

Third card (2F S.O,Il, 2F5.0,Il,FS . O, Al) 

This card must be ornittcd if the first card = 3 

If no grid is desired with map, l eave this card blank . 

1) Star tin g latitude for latitude grid - must be south most latitude and must 

be a multiple of the l a titude grid spacing . Units arc dcgrees. 

(_ _ 2) Latitude grid spacing 
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3) If = 1, every latitude grid line will be labelled in l ef t & right margins , 

- ·2 every s e cond grid line will be labe lled , ... 

4) Starting valu e for longitud e grid . Must be most western l y longitude on map 

and must be a multiple of longitude grid spacing. 

5) Lon gitude grid spacing 

6) If • 1 every longitude grid line will be lab ellc d in bottom margin , 

= 2, eve ry s econd longitude grid line will be labelle d in bottom margin. 

7) Len gth of line segments used to draw above Grid - default 0.2° 

i.e. l a titudes & longitud es a r e drawn a s a s eri es of strai ght line s egment s 

0 
with a de f ault l eng th of 0 . 2 . 

8) If an 0 is pr e~ent, grid l abe l s will no t be ·dr awn . 
Fourth and s ub sequ ent card s t o a bla nk card (214,Il) 

(.)Th ese ca rds must be omitted i f fir s t ca rd not cq ua l to 1 

1) Fea ture cod e of desi r ed f ea ture - s ee li s t of f ea tures 

l. 2 ) Minimum numb e r of points a f ea ture h as to contain be fore it is drawn. This 

allows one t o omit s mall l akes, islancls , - -- while still r e t a ining the l a rger 

lakes; islands , ---

This parame t e r can be efficiently a rrive d at by us ing the DDP-124 computer, 

in the dat a l ab, to display th e map on the CRT 

3) If = 1 a new Plotte r output block is sta rte d . This is equivalent to a CALL 
•' 

RESTRT be for e the f eaturc i s dr awn and thus allows an instruction· on the LGÇb 

card to be used to have th e calcomp op .r a t e r mount a new pen . 

Heade r ca rd s 

If fir s t carù o f se t of data cards (see abovc ) contnins an H in column 2, 

then a s e t of headc r card dat a is r equircd. The data on this s e t of c:ards 

(whi ch must t c r mlnate wi th a bl nnk ca rcl) nr c ccntrcd in th e top ma r gin of th e 

( ~· rame and a r e drnw n as chnr actc r s 1 cm . h igh unl css t he r c ar c too ma ny ch aracte rs -
to fit th e ava il<1blc s pacc in which c ::i.sc t he s i zc i s r cduce cl so ns to éJ llow a ll 
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the header data to be writt en. The header data can occupy up to 6 (including 

~e blank ) cards. If column 3 of the first card of th e set of da ta cards con­

tains a 1, a new output black is started before the header data: are drawn. Thus 

a rcqucst for a new pen mount must be no ted on the LG~ card . 

Th e map f eatures are plotted i n the order specif i ed be low. Thus if f eature 

1230 is tagged with a 1, the new bla ck would app l y to 1230, 1640, 1658, ---, 5890, 

6120. 

Feature codes 

1200 

1207 

1208 

1210 

121 3 

1218 

1230 

1640 

1658 

1670 

5050 

5070 

5080 

5100 

5860 

5870 

5010 

5750 

5780 

5790 

Description 

International boundary 

International boundary Alaska to N pole 

International boundary 

Provincial boundary 

Provincial boundary inde finite Yukon-NWT 

Provincial boundary N. B.C., Alta ., Man. 

Dis trict boundary 

International date line 

Arctic circl e 

Continental shel f - Baffin bay & s trai t 

Bas ic drainage 

Drainage 

Drainage 

Stream 

Stream 

Stream 

Lakes 

Double line rivers 

Islands in lakes 

Coast line 

= 

On t.h e present t ape these data are 

no t in order - in the sense that a 

river is not one seq uence of data points. 
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5890 Polar ice limits 

6120 lce fields 

This is the orde r in which the fe at ures occur on the digital tape of Canadian 

map data. 

Notes: 

A If calcomp subroutines are to be us ed in your program, the X and Y values 

must be change cl to inches using the function XC0NV, YCi!NV. 

X = XC0NV (X) 

will ch ange the X value in centimeters (as setup in INITMP ) to inches which can 

then be us ed as a n X argume nt in a calcomp subroutine . Similarly for Y, YC0NV 

is uscd. 

B The top margin of the plot is not usecl if th e first data card does not contain 

an H and thus can contain any data you may wish to write . The X dimens ions runs 

r.v ,.; s 
from XL to XH and the Y dimension ..a~ms from YH to YH + 1.2 cm. 

C The following subroutines are on the file MAPSUBR . 

G0T0(X,Y) Moves the pen to X,Y with pen up 

DRAWT0(X,Y,I ) Moves pen from present position to X,Y with pen down. I is 

a dummy . 

LABELC(X,Y ,S,A,N,IB) Equivalent to calcornp SYMBOL for drawing l abels . Sis 

th e height in cm, A the angle, N number of characters , 

IB dimens ione d area containing characters . 

NUHBRC(X ,Y,S, F ,A, N) equivalent to calcomp NDMBER 

MARK(X,Y,S,N,Z) For drawing centred symbo l s of height S cm see list in CSC us e r s guide . 

P8-5 for values of N tha t can be used . N = 91 gives ŒJ 

Z is a dummy . 

FRAf!E(XS,XF,YS,YF) For drawi ng a frame . 

( 
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The followiog labeled common name s and subroutines are used internally and so 

. hey should not be rcused . 

AREA 

CTAS 

DEFINE 

FITP 

INITILZ 

INLCCP 

INTERP 

MAPL 

MAPQl 

MPHEAD 

1'1PHD 

p 

PARH 

PCQIH 

SS CALE 

XC_(jSNV 

XE QU IV 

XPfPINT 

XCfPNV 

YEQUIV 

YPY5INT 


