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THY EWFIIARETHLOT AIEKY 7 hafliofz & ZHIBRL TBL LERTH D,
ORI IIEREMITIZ LIRS > R TH D,
FRCHREDZRWED , ESOHA X cm TH D,
WNEF T, PLOTCM &t \WoH 7 uavy 7 atrsZEHLTWADT, [U4LARTZIZN
TEMA L TIEWiT 2,

2 HEEXYIIL—Fv
HARY 7 )L—F o Tld. CALCOMP EH DY T )—F Ut L Z DD AR 27

N—F L HETHDH, 22—V —NEHECALLTHHbD0LH 5 L, 2 —F—NEHE CALL
TAHALEDORWEDE H A,
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2.1 PLOTS (X, Y, IPEN)
PITN—F AEHOES, FEHANZ—E7ZT CALL 75, SIEUTERIZRW,

2.2 PLOT (X, Y, IPEN)

FrEaf<,
X x JFEAE (cm)
Y y FEAE (cm)
IPEN NRUDENE T, 21IXF T (TRDLBMEDNEN LR AL FE

BRBB) L3I T v T T, ) ETBEIT 5, IPEN NEADHA
[ZIEA s DB PGB T LVVRA L 72 %, IPEN=999 X T
Ty B —Y T I—F L REOFE & o %1 CALL &
HMED DD,

2.3 PLOTL (X, Y, IPEN)

PLOT &R U725, MROFEIEL ENEAD,

IPEN DO E2s 2 £721L 3 O L ZDOEWRILZPLOT L[RICTHDH DT, fiBIXEm
T 5,

IPEN>10 13O A ET A A S a v oo T b, Z OFEEIZK % 12 PLOTL
BHATWDBED TH D, 11~23 1TMOFIEAZIRE L T\ 5,

IPEN| #f |vvF
11 ;éf% 1
12 SRR 0.1 12 e,
13 AR 0.3 13 -----------
14 | R | 03 14 -----------
s | we | 04 BoTToooTT
16 TR 0.4 17 ——————— .
17 BB 0.4 18 — —— —— — .
18 | @ | o4 2T
19 | —R8# | 04 21 — — — _
20 | —AEHER | 0.5 22 - - -—
21 fil AR 1.0 23— —-- -
22 | —mREHRR | 1.0
23 | —REHER | 1.0

—fRIZ, X 1Ty F(emERT, 0 AT EIND L, EIORLUTEEBEEIHV L
50

IPEN=12, 21, 22, 23 {ZOWTIIE y FLUNDEH G DOFEE S FIEETH 5, IPEN=12
DEx. Y IZ 0 USADIERALENTWHIIE, SBOERHOES (cm : #HE
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0.03cm) ZIEE L2 L2725, IPEN=21~23 |22\ T, Y IZ 0 LIANDOENS A S &
TR, YIOEWRG LN O E2ZHE (M & bRICES) Ol (cm)
BRRELIZZ LD, 2B, ZIHOREIIREFEINDLIOT, —ELTHEEITE
o,

IPEN 73 100 LA EDOFAIZIE, 100 A FOEFIL Bt L R U oOEEA2F L., 100 2L
O 0.1mm BALOFRDO K E 2K T, 77205, 100 7% 0.1mm, 200 73 0.02mm. . .
EWVWOFHTTH D,

2.4 PLOTCV (X1, Y1, X2, Y2, X3, Y3)
AU xR A<, BUEDO R UAALEN AR <. SHEROTAIL, N = SR
DL, WEZR R DOETZT PLOTCV Z FES,

2.5 NEWPEN (IP)

CALCOMP T3 DEHEEZ DT THDLIN, T2 TIEXUVIEEE X HIEET
HD, IP=1 DL X(F0.55K4 2 FORIE, IP>1 O L X (IP-1)/100 cm OFRIEOHR & 72
%, 728, PLOTL ZFES L Z OFEEIF KDL, XU 0S5 KA e b,

2.6 PLAPHA (CHR)

WEELT DT 4 v N EEZ D, PIHIE THELVETICA] TH 5, fillic, [ROMAN]

[SYMBOL| 23F[RETdH 5, CHR I[ZKILFTUERLDEANTH, A-VLHHE
> TW5 & HELVETICA t7¢ 5,

Windows (Zxf5 95 &L 912, HELVETICA %#5E3 5 & Arial, ROMAN Zf5E7 %
& TimesNewRoman, SYMBOL Z$5E7 % & Symbol 23&IXi15 L 5 1T72> T 5,

2.7 PLOTAL (ITA, TS)
IThHix & ETOY7 NERET D, BIZINTHZEE L, &KIZ, PLOTSY X
PLOTKJ TXFa#EL, —HFEETL, RICEET HETHI,
ITA IThiZ =0: 7%, =1: 98 =2: Fhizx
TS LTFDR—RAF A % TS KA > b EIZET 5,

2.8 PLOTSY (IP, X, Y, SIZE, ANG, NCR, CHR)
W 7 L —F o C, —HF—=2MF 5 Z Lideny, CFHI0—HEHi<,
IP=1 : #H DO LT
IP=2 : LFHN DI DSy
IP=3 : & DERSY
IP=4 : LIRTF
IP=5 : FIRT

12



IP=6 : &%

2.9 PLOTKJ (IP, X, Y, SIZE, ANG, NCR, CHR)
AAGEZEL DD /L—F >, PLOTSY ¢RI L NEL—F o ThHDH, 2 —H—
IhaEfFEHd, KANJ #2145,

2.10 ARC1 (X, Y, R, SANG, EANG)
M E 72 EMINE# <,

X X JEAE

Y Y JEAE

R PR, R<O O, NEEB Y 257,

SANG GERO x BHZRT DA (F)

ENAG D x Wk 2 M, FIZERD IZH» D,

2.11 PLOTMK (ITP, XX, YY, RLEN)
VRN — T BERT D, WY L—F T, 2—H — L PMARK O F % HW

HRETHD,
ITP e
=1: EHE
=2 : =M mOAA Vv
=3 W =AF
XX, YY oL D JHEAE
RLEN H A4 X, RLEN NEORHIHFZE Y D53,

2.12 GRID (X0, Y0, XD, YD, MX, MY)

a2 <,
X0, YO BID X,y JHEAE
XD x Bl 7 [A] D14 53
YD y Bl 7 m ¥ 4y
MX x Ji DK
MY y T D%

2.13 PATRN (XX, YY, NP, NO)

A<,
XX, YY TE LD FERE 2 AAVT=— R ITALS
NP m®&
NO BYOSLORE, 0 (F£100%) ~10 (H 100%) F£TO 10 B,
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2.14 AROHD (XS, YS, XE, YE, S, W, KY) -

REIAAS . | .
XS, YS LD JEAE 1
XE, YE HE R OD JHEASE —
S, W FHIOE X (HH&H)
KY ExHOEF, 1000 (0,1,2) &1 ! 3 :

fr(1~5) BROE W EE->TWnWs, |0 7 < 4 7 7

10
2.15 CIRCLE (XX, YY, SANG, EANG, R) AT S
MZ2H#i<, ARCl &I[R UHERETZ2S. BIEDIAE N E 20 P A AN ARy A

25,

2.16 PLOTGR (IP)

Hlustrator BLH DELZAT S 72 b DY 7 )—F T, RO XD I E¥EAE
T 5,
=1 7 —T7{tERtA
=2 TN—TI#T
=3 PAMER O X he—2, ZORE, KIBEOME Lo T frE £ TOME
M Z2&D> TWALEND D,
=4 BRI 2 Fa—2
=5,6 IP=3,4 &L [F UERED, AHBY 557,

2.17 SYMBOL (XX, YY, SIZE, CHR, ANGLE, NCH)

CALCOMP 7 A 77 U —@ SYMBOL T %, 7272 L., CALCOMP TiX NCH<0 O
KPR s 2 i< 3, 2O —F > TIEZOEITT R — F STy, ZoOFEIE
@ FORTRAN TlX CHR DX A FZH|E L2 7-D T, FESITTHE XS 20T E
T2 ANTEBITFIEL 27200, £ ® Fortran Tl CHR IZXXFE S NMLEELRD
T, BRI CHFEZHFESEL 2 ENTERNEZOTHD, = OEREICE L Tidh]
IZPMARK Z HHE L TWADT, bbb a2 iElu,

XX, YY s LD AR

SIZE LFOES, TOEIERA L ML TLFE2EL DT, EED
BT UNSLKRDONEETH D,

CHR SCFF

ANGLE AR ()

NCH FH, CHR Ofg#]D NCH L Fx2FEL,

2.18 FACTOR (FACT)
CALCOMP ' —F > TIIEKILL R A B2 D Z Lo TWAR, ZZ Ty L7
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W, L7 - T, CALCOMP ¥ 7 /)L —F o T FACTOR 5> T\ D DN HIVITHE
BRI HFEEEND D,

2.19 WHERE (XX, YY, FAC)
CALCOMP L —F > TIRBIFED R UANE LA H 1T 508, Z 2 TiEMs L,

2.20 SPACE (SP)
CALCOMP L —F > TII L FOMMEEEZ 5V —F o THHN, ZZTIEMH L7
VY,

2.21 PLOTWD (ITYPE, WLIN)
TEXEF DR O K X ZHiliH9 %,
ITYPE PLOT {5 ETH L & 0%, PLOTL Z#5ETH L X 1 2 ATJ1,
WLIN AL NHEALTHRE LTEHROKS, 0 BATISND ERTOEITZE 2
72N, HIEAMENZ 0.5 AR A > b,
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3 ICRIL—FY

PLTFOmHTIZEA EEmT 2580 ROE S 72D TH D,
XGAGE, YPAGE A0 LD x, y AR

SIZE

CHR

FPN, PFPN
ANGLE
NCHAR

IPOSIT

NDEC

BEEABT =

XL 78 D T

XG L 70 D ET

A ()

CHR D5 b, xtGe & 72 530

¥ STEFIOEE O Hox R PR -

-
o
-
-

1215

FHRADLEE, THHLT g 0
HITHA D SHADCET 12 —05 s
P —_ AN 13 14 15_—_0'2.)0.2
FEE U T2 AR & FERRI S0 18 I 18 0

EIDHALE & OFE % BEIfR,

WEIT 1, 105 21 T

T

INEELT O, IETHIUX, /MELLT IDEC IHE THRTAEEX,
ATHIIL, -IDECHIBE EFTEE, ZO—2ZMNEAALTZED
5, CALCOMP @ NUMBER O/ — & & B I H oA &
K721 &<,

3.1 PSYM (XPAGE, YPAGE, SIZE, CHR, ANGLE, NCHAR, IPOSIT)

CALCOMP @ SYMBOL (Z TPOSIT 237 ->7=72iF, 7272 L. SYMBOL @
NCHAR<0 D47 — A3 2 72\, PMARK ZFf4 252 &,

CHR [ZHIZLTFE2 ANLTE T T, ATOHEHNBTEDL LI >sTWnD,
I CFESE FDOWRDLF—o>D > Ty M- TUW5,

$A
$B
$C
$$
$2
$3
$4

$ (Ffth)

VI D L5t »~ - % HELVETICA IZE 2 5,
PIBEDL57t& »~ N % ROMAN IZE X 5,
POt~ F % SYMBOL IZE % 5,
$& D F,

DA % EUSF

DA % TS

LI OWRT%272< 35,

HEAR

728, NCHAR 2o OHEI LT OFTH L EELT-HDOTH 5,
% : ASABCSBDESCFG$212$334$445—~ABCDE®I"'%3445 = @ & % NCHR=25

16



3.2 PNUM (XPAGE, YPAGE, SIZE, FPN, ANGLE, NDEC, IPOSIT)
CALCOMP @ NUMBER (Z IPOSIT 2 ftif i~ 7=721F, 7272 L. NDEC<0 DOHFIZ
WX, BT e EL<,

3.3 PNUMEX (XPAGE, YPAGE, SIZE, FPN, ANGLE, NDEC, IPOSIT)
FORTRAN D E ZHA T T2 EL,

3.4 PNUMPW (XPAGE, YPAGE, SIZE, FPN, NDEC, PFPN, IPNUM, ANGLE,
IPOSIT)
FPN"'N 25 X9 e a E<

3.5 PNUM10 (XPAGE, YPAGE, SIZE, FPN, ANGLE, NDEC, IPOSIT)
10 ZEETAHRXT, AxI0PD X 912EL (1<A<10. B I3EH) .

3.6 PSYMSZ (SIZE, CHR, NCHAR, XLEN, YMIN, YMAX)

SIZE,CHR,NCHAR Z AJJ & L . x 2 9 £ 912X F %2 EN T2 & X OFEE XLEN,
HEDJERE YMIN & YMAX 235, 5083 {EfE <, EMER SO TIEA
VY,

3.7 PNLN (SIZE, FPN, NDEC, XLEN)
SIZE, FPN, NDEC # A /) & L THFTE=E VL ZDOE I XLEN # i 45, 55
NDEFILITME T, EMER DO TIERW,

3.8 PNLNEX (SIZE, FPN, NDEC, XLEN)
E Z#:JZ20C, SIZE, FPN, NDEC # A Jj & L T T2 E W L XD E & XLEN &
H3 5, SN TFILERME T, EfERe D DO TIEZew,

3.9 PNLNPW (SIZE, FPN, NDEC, PFPN, IPNUM, XLEN, YMAX)
SIZE, FPN, NDEC, PFPN, IPNUM CEHRINHXZX A E - L XDE X XLEN &5
S YMAX #7135, HBoNAETITITEME T, EMER D O TR,

3.10 PNLN10 (SIZE, FPN, NDEC, XLEN, YMAX)
SIZE. FPN, NDEC # AJj& LT 10 DRZXFOH T2 E - L & DE S XLEN &
FS YMAX 2T %, SN 58FILELEUE T, EMER SO TIEZR,

3.11 PALPHA (CSET)
o XFdEry 15, X5y & LT, [HELVETICA|] [TIMES-ROMAN |
[SYMBOL| #f&E L TW\W5, FIHRAEIZ HELVETICA T 5, CSETIZ=2D N
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MaE AT 5T L Tdefault DR EENEFTEX 5, BHEIL, IRICERINDETHER
TH5H,

3.12 PMARK (XPAGE, YPAGE, SIZE, IMK, ANGLE)

2o EEE i LET s LR [0 T 23 458 7 8
N~—7 % —2FE, 0FRL, 1~16 00O A + X & 4+ X
&iCMIDMPkﬁE@YHJ%ﬁ\ﬁﬁ>ﬁéﬁbﬁ
OV A XNRE L2 X O IT/EX L 10 11 12 13 14 15 16 17 18 19
TWd, ZY X ¥ X | % @ O n

20 21 22 23 24
3.13 SYMOPT (ICON, OPT)
i LA, 0O AAVWY

3.14 KANJI (XX, YY, SIZE, ITEXT, ANG, NCH)

BT 5, ITEXT IZETIC KRR T 2805 % ATz — Ik oehlsl, B =
— R&EFC, ITEXT 725 —RITBINE — LT 4 HTOFEE LD L O AT1§ 5, 4
Ko i, (100xX+48) THD, I XXV /IWNSWEAITIE3HoETTH S,

1~3 X : G, T 777Ny b

A~9 X : OBNRR, BHE DT, a7 LFERE

16 X~ : 5

B ST Ha—FE2EXAMBBE 74—~y FTEEHL TS DT, FORTRAN
DAL R T —IZE o TUILTFTEN LN E EATICALRZWAREERH D, 2D L X
LFAIT T 5, T XFTH LT 8XI+5) XFOWNOnHLHOT, b LEHZ A —~v
T 1ATIZ 80 XFLonEN R VWa s 4 TF7— (Lt zE, ~(7uaYy 7 74— |
7)) ThiUuX 9 LFLnET 220,

3.15 KSPACE (SPS)
il L72VN,

3.16 PSMLEN (CHR, NCH, SIZE)
ZHIXRI TH S, CHR, NCH, SIZE TERIND UL FTEENWE L XDOEE
PSMLEN CH 119 5%,

3.17 AXIS (JOB, XS, XE, ANGLE, X0, YO, XBAS, NFG, SCALE, SCALES, NBR,
NDEC, SIZE, SIZES, SMULT, SPS, NFGS, SLNS, SVAL, PEN)
JERE 2 /R4 %, CALCOMP & 134e< Bigo> T 5,
BB OV T —F 2o T b,
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3.18 LGAXIS (JOB, XS, XE, ANGLE, X0, YO, XBAS, NFG, NBR1, NBR2, SCALE,
SIZE, SIZES, SMULT, SPS, NFGS, SLNS, SVAL, PEN)
S A2 ERT 5,
BEFHOY T I—F o TV D,

3.19 R EFESAND TR

52 TR R BRSO, T 5 A7 74 Ui (RY i) TREATHL, &
HICHE LT T2 EL I ELAHRETH D, 4 DOV T NA—F U BRI TWD
CURVES 85|04t E » 87k, CURVE TaF%E >3 2fFE LTV, KEIZ
CURVEE TrAIP DD Z & Hfand 5, %EIZIS U CURVEO TR G EMHE L 8 E
FTHUE, TOFLDENL2NVELDIZTDHIENTE S,

H:'ujjé?}”bf_ BRI, Illustrator“(ﬂi OO E LTSNS, LML, HEEHBRO X
NPT 2B WG AT, TORIE THlrSnzfi e L TR b, W
éﬂfwékwof%\%ﬁ%@%@iLMwaéoﬁk\amw3~amwm@
—[EFEVv DTy 7 I =T EERTW5

(1) CURVES (IOPEN, ILINE, IB, SIZE, FNP, IDEC, INBR, ALINE)

IOPEN =0 : BH Hh#R
=1 : B AR
ILINE =0 : NV o iR (IR 3 SO RN NE)
=1 : EoRRE R (R & B TRE5)
IB =0 : fid LRV,

=1(mmmOTAﬁLt%W@% W72 SUSER L2y, (i
Tik, NEBE A A fE SRR E TIIERI L, 2k v 4nee< & 1E

lbﬁwo
SIZE FHERRDO LD ITHO BIZELHFOR S
FPN FERRO L O ITHO FIcE T
IDEC FEERRD L O ITHRE D BIZE T 0 /NELLUTHTEL,
INBR Sl E < EFICE T 5 flag
=0 : E)7RU,
=1 : ¥
=2 : ﬁnn
=4 : f&8
ALINE ALINE=0 ®OIf, ALINE OffixHids & 12572 £ <, ALINE>0 Th

U Oz ALINE<O THhIUIHoORIC T2 E<,

(2) CURVEO (XMIN, XMAX, YMIN, YMAX)
BESINTRFEHE, IB=1 THIUX, Z OHEKEZITAH D mI3ER LR,
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(3) CURVE (X, Y)
SRODERE, WHER R OHTZ1F CURVE % CALL 35013 & 5,

(4) CURVEE
RANDOFED D,

(5) HIERDIERE
TROXIIZ. 4 HA~D B H 2561
7o Z  ZOHRIEOXE BC 2 5 i
BERD LD ICRD D, £, FEEAE s
EEREBELEREE T 5, Thbb, s
IXHFREE MBS cH D, FLTx, y &
ENEN s B LT D =k TE
T, —IRRDOREIT 4 ©H DD TKRD 4
ODOFEMEVIRD S,
O/, B, CxiEb,
@B AU T D ABLE AC ITFAT, ML C
2B 5HEILBD 1T TH S,
ZOXITTIEL. G A BT
K LR % 720 By kD D Z &
MTED, ok, HimNHEROGE
WZIE, IR O D RITKT L, bh sz il
T LRI R R EE 2D, Fi-,
PRANBR D5 A T I3 R A O X220
TIEEEDORMENRE > THBIERT 5,
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4 TJOU35LDOFET
CALCOMP IZ S T IN—F U E, RO LI L THEITT 5,

4.1 XFDEE
SYMBOL [3i@% D EEEx 5, LirL, PSYM 65 FR XV, ZOHA, &
BB E—oz 5,
CALL SYMBOL (X, Y, SIZE, CHR, ANGLE, NC)
CALL PSYM (X, Y, SIZE, CHR, ANGLE, NC, 1)
7272 L. CHRIZIXLFE¥ TH 5D, CALCOMP ® SYMBOL TIENC<0 & 5HTY
PN~ —7 %ES ZENTEDHN, ZHITIEL, PMARK 295 X 91235,

4.2 BF0OEE
NUMBER OV IZ PNUM &= W%, ZOH6E. &ERICHEE —2Z 5,
CALL NUMBER (X, Y, SIZE, FPN, ANGLE, NC)
CALL PNUM (X, Y, SIZE, FPN, ANGLE, NC, 1)
723, NUMBER Ti¥ NC<0 O#4, FHEI NC -1 B Z U TAL, 2 kv Eo
KD T DI % EL OIZK L, PNUM TIlEEBH 4% EL DT, NC<0 D4, FPN &
FPN*10¥*(NC+DIZE X # 2 5,

4.3 EBEDEH
CALCOMP Ti% SYMBOL TiT» T\ /=, Z#%& PMARK =9 L5275,
CALL SYMBOL (X, Y, SIZE, IMK, ANGLE, NCH)
(ONCH=0
SS=SIZE/2
THETA = ANGLE * 3.14159 / 180.
XX =X - SS * COS(THETA) + SS * SIN(THETA)
YY =Y +SS * SIN(THETA) + SS * COS(THETA)
CALL PMARK (XX, YY, SIZE, IMK+1, ANGLE)
@NCH=-
CALL PMARK (X, Y, SIZE, IMK+1, ANGLE)
@NCH=-2
CALL PLOT(X, Y, 2)
CALL PMARK (X, Y, SIZE, IMK+1, ANGLE)

4.4 ZF0ith

WHERE, FACT 22 PI3fFE 2 720N, L7223 T, 2RO &2 TWAEAIZIZ 2T
LDDFEB2 HUENDHD, epsf 7 7 A NEEET S Z L b ZHIEERETITRVO
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T, LETHUX, Tal I~—ITHR I,
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7073 L0551 $EF

Subroutine Entry Call
PLOTS PLOTL PLOTSD
PLOTSD
PLOT PLOTSD
PLOTCV
NEWPEN PLOTSD
PLOTWD
PALPHA
PLOTAL
PLOTSY
PLOTKJ
ARC1 PLOTSL
PLOTGR
PLOTMK PLOTGR
PLOTSL
PLOTGT
PLOTSD
PLOTSL
GRID PLOTGR
PATRN PLOT
PLOTGR
AROHD PLOTGR
PLOT
CIRCLE ARCI1
PLOTGR PLOTSD
PLOTSL
SYMBOL PLOTSY
PMARKI
PSYM PLOTAL
PLOTSY
PALPHA
PNUM
PNUMEX
PNUMPW
PNUMI10
PSYMSZ
PNLN
PNLNEX
PNLNPW
PNLN10
PMARKI
PMARK PLOT
PLOTGR
ARCI1
PLOTMK
SYMOPT
KANJI PLOTKJ
KSPACE
PSMLEN
AXIS
LGAXIS
CURVE CURVEO
CURVES PLOTGR
CURVEE PLOTL
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PNUM

PLOTCV

PLOTGR
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INTRODUCTION

This subroutine package in an interface program from CALCOMP plotter to EPS
files.

Post Script is a convenient printer language, but have shortage to use from Windows;
they cannot bring the figure into files developed by, for example, word processor. To do so,
we must use EPS (Encapsulated PostScript) File. By using it, we can put figures in the
documents, but still has a problem. If it is written by text, we cannot see them. In addition,
even if they have screen image, we cannot edit. These are inconvenient, because it is so
frequent that we want to improve or modify the figure a little. To overcome it, it is better to
develop EPS files so that it is equivalent to the output files of a drawing program.

This package develops output file equivalent to Adobe Illustrator V.3.0J. If one
change the prolog part based on Illustrator v.3.0, is becomes available in English mode. Note
that Illustrator V.5 uses different functions, so cannot be used. Of course, V.5 can read V.3

output.



Postscript and lllustrator Languages
1 Fundamental procedure

1.1 Header and Footer
In the Illustrator, many functions are defines at the head part, and main body is written

using these functions, and after that there are small amount of footer. These part are dead

copy from Illustrator V.3.0.

1.2 Main body
Main body is written using the defined functions. Generally, each command is in the form:
Arguments Command  Arguments
Usually, command is one or two character alphabet. For example
510 m move pen to a coordinate (5,10)
361091 100c Draw Bezier curve



2 Lines

Followings are typical functions for lines. Here #1 indicates first arguments, etc. Unit

system is points (1/72 inch). Note that E-format in FORTRAN cannot be read.

Work |[Command Ex. meaning of arguments
Line w 1w #1 denotes line width
width
line [10d [55]0d |[#1, #2, .....denotes length in solid and hollow part, therefore
type total numerals is to be even number. number after | denotes
from which point of the previously defined couple, line start;
generally 0.
Solid line are []0 d
Gray |G 0G #1 is a number between 0 (black 100%) to 1 ( white 100%) .
scale of Before it, we need line
line OR
The meaning is not clear, so for safe, we will put it always.
Gray |g 0g #1 is a number between 0 (black 100%) to 1( white 100%) .
scale of Before it, we need line
fill 00
The meaning is not clear, so for safe, we will put it always.
Shape at|J 01J #1 specify shape at the end of line, 0, 1, or 2, corresponding
the end ‘ O O ‘
of line
Shape at|j 0] #1 specify shape of corner. 0: miter connection, 1: Round
the connection ad 2: Bebel connection. See miter limit
corner
Flatness |i 101 #1 is flatness. Curve is always drawn by using piecewise
linear line. This command specify errors between them. If]
small, good looking, but large memory
Miter |M 10 M #1 is miter limit. Miter connection gives bad looking when
limit angle if intersection is small, in which case Bebel connection

is used instead.

3 LINE and STROKE



To draw line, first we should move pen at the start point, which is
x 'y m (Example: 10 300 m)
where x and y are coordinates. Then we draw line by moving pen. We can use either straight
line or Bezier curve.
1) Straight line
x y 1 (Example:20 1001)
2) Bezier curve
xI yl x2 y2 x3 y3 ¢ (Eg:196.305.290.291.351.45334.52 ¢)
Bezier curve is cubic curve in both x and y directions, i.e.,
x=as +as’ +as+a,
y=bs’+b,s’ +bs+b,
where s denotes distance. Before use, we should move the pen at the start point. Then

number of unknown is 6, which is specified in the command.
(Xla y1)

#as
(X5 ¥s)

IR

(Xoa YO) (Xza Yz)

Let consider more general case where s start from s; to s;. In the x-direction,
coefficient can be computed as follows:

S =8 :\/(x3_x0)2+0’3_y0)2
A=a (s,~s)

B =(3as, +a,)(s,—5,)°

C = (Ba,s; + as, + a;)(s, — s,)
D = as; +a,s; + as, +d,
x,=D+C/3
x,=x,+(C+B)/3
x;=D+C+B+4

The same discussion can be done in y-direction.

3) Stroke

Commands above just tells computer to prepare to draw line (stored in the buffer).
So we need command to stroke them, which are

S or s : draw line

F or f: do not draw line, but shade in the enclosed area

4



B or b: both
Here upper case letter is ordinary case. Lower case letter is used when start and end point are
the same to each other (closed loop)/
4 Group

A block starting from “u” to “U” are treated as group in the Illustrator. Nest is OK.

5 Circle

Postscript language have command to draw circle and semi-circle, but
lllustrator does not. Instead, they use approximate four arcs defined by Bezier curve.
lllustrator cannot draw semi-circle, but by using the same technique, subroutine
ARC1 draw semi-circle.

6 Text
6.1 Fundamental commands
Fundamentally, we need following set of command when writing a text. Among

them, state variable keeps its value until next command.

Example:
0 To *1
100 1240.9834 373.083 0 Tp *2
0Tv *3
TP *4
0g Previously shown
0 Tr *5
(This is a) Tx *6
(¥r) Tx *7
TO *8

1) Text block start from “0 To” and ends “TO”.
2) Second line shows:
ccss-ssccxyOTp
cc, ss are direction cosine of orientation of line
X, y are coordinates
“0 Tp” is always necessary as it is.
3) “0 Tv”, “TP”, 0 Tr” are necessary as they are.
Tv indicates line orientation, TP specify end of text path, Tr declare start of render.
4) Text is drawn in such a way “(Text to be drawn) Tx”

5)”(¥r) Tx” also shows text, but, “¥r” indicates carriage return.



6) TO declare drawing text.

6.2 Various works

Some lines may be inserted between *5 and *6 to conduct various special works.

1) Text movement in the vertical direction (for super and subscript)

Insert a line such that “5 Ts” before line *6. Here 5 denotes following character will
be written 5 points upper from the base line. Once they are declared, it holds until next.
Therefore, we usually need “0 Ts” before TO command.

2) Several Text block
Put line similar to *6, for example,
(This is a pen) Tx
(. T'am young.) Tx
comes like “This is a pen. I am young” in print
3) Change font

Insert a line before Tx command.
Example : / Times-Roman 7 6.1421 -1.9927 Tf

Here, “/_” is always necessary, then font name comes. First digit is height by points.
Then two number comes, which is proportional to point size in the ordinary usage and the
ration depends on font. Considering the use in MS Windows, we prepare “Arial”,

“TimeNewRoman” and “Symbol”. In addition, we support Kanji character set “MS-Mincho”.

6.3 Alignment
Insert following line
Example : 0 Ta
Here first number indicates position where x and y in Tp command. 0=Left, 1=Center,
2=Right.

6.4 Functions related to Text drawing

Function [Example meaning are arguments

Text Objects

To 0 To begin text bindType To

TO - end text

Tp 100 -1 00 O|begin text path abcdtx ty startPt Tp
Tp

TP end text path TP

Render and Matrix Operators




Tr 0 Tr begin render render Tr

iTm internal set text matrix 1Tm - (uses tm as implicit argument)

Tm set text matrix abcdtxty Tm

Td translate text matrix tx ty Td

Te end render Te

Ta 0 Ta set alignment alignment Ta
0=Let, 1=Center, 2=Right

Tf set font name and metrics fontname size Tt

Tl 00TI set leading Line distance and paragraph distance

Tt 0Tt set user tracking userTracking Tt

™ 100 100 200(set word spacing minSpace optSpace maxSpace TW

W

Tw 0 Tw set computed word spacing wordSpace Tw

TC 005Tc set character spacing ~ minSpace optSpace maxSpace TC

Tc 0Tc set computed char spacing charSpace Tc

Ts set super/subscripting  offset Ts

Ti set indentation firstStartIndent otherStartIndent stopIndent
Ti

Tz 100 100 Tz |set line scaling withStreamScalePercent
crossStreamScalePercent Tz

TA 0 TA set pairwise kerning autoKern TA

Tq 0 Tq set hanging quotes hangingQuotes Tq

Tg set binding punctuation bindingPunctuation Tg

TG 25 TG set binding space bindingSpace TG

Tv 0Tv set line orientation orientation Tv

TV set character orientation orientation TV

Tk kern autoKern kernValue Tk

TK non-printing kern autoKern kernValue TK

T* carriage return and line feed T*

T*- carriage return and negative line feed T*-

T- discretionary hyphen (printed) T-

T+ discretionary hyphen (not printed) T+

TR reset pattern matrix abcdtxty TR

TS special chars textString justified TS




7 Kanji

Treatment does not change much in the Postscript. The difference is the method to
express kanji. One kanji character is expressed by four or five character set starting from “¥”
(back slash in English mode). The rest are numeral or codes depending on the kanji they

express.

8 Color
Variable k and K controls color

cyan magenta yellow blackk ex.000 1k



PLOTTER SUBROUTINES

This package is similar to CALCOMP format but output is a data equivalent to
Ilustrator V.3. Note that in some FORTRAN compiler (like UNIX) we should use “¥¥£’ (two
backslashes in English mode) to express “¥”. This package is written in such a way. However,
in some FORTRAN compiler (like MS FORTRAN), just “¥” is enough. So you should
modify the program by all exchanging from ¥¥ to ¥ depending on machine.

1 Minimum requirement

We need to call PLOTS in such a way before using other subroutines

CALL PLOTS (X, Y, IPEN)

Here arguments are meaningless. After finishing we need to call PLOT in such a way:

CALL PLOT(X, Y, 999)

Again, X and Y are meaningless, but 999 is necessary.

Output from FORTRAN is done in Unit 7, file name is “PLT007.ai”. It is also noted
that one dot (actually to move pen) is drawn at coordinate (0 0). It may be convenient to
eliminate this line or delete this points in Illustrator.

Fundamental line width is 0.5 points. Unit system are cm without nay description.

A block common named “PLOTCM?” is used in the package.

2 Fundamental subroutines

These are subroutines similar to CALCOMP and subroutines the user need not call.

2.1 PLOTS(X, Y, IPEN)
Declare use of plotter subroutine package.

2.2 PLOT(X, Y, IPEN)

Draw line
X x coordinate
Y y coordinate
IPEN 2=pen down (draw line), 3=pen up (move pen). negative sigh indicate to

change origin into X, Y after drawing moving the pen. This subroutine is

also to be called at the end of usage of plotter package with IPEN=999.

2.3 PLOT(X, Y, IPEN)
Similar to PLOT, but line type can be selected.



AS(IPEN) =2 or 3 are same as PLOT.
IPEN>10 specify line type. Here X are pitch length and Y is sometimes used for
other control. IPEN=11 to 23 are line type.

IPEN | Line type | Pitch
11 Solid
12 Dotted 0.1
13 Dashed 0.3 11
14 Dashed 0.3 E o
15 Dashed 0.4 14-----------
16 | Dashed | 04 B-------
17 Dashed 0.4 vF—
18 | Dashed | 0.4 }3 -
19 | Chained | 0.4 gill B
20 Chained 0.5 x - - —
21 Dashed 1.0 3 ——— -
22 | Chained 1.0
23 Chained 1.0

Generally, X denotes pitch, default values are shown in the above table.
In case IPEN=12, 21, 22, 23, we can control other feature. In case IPEN=12, Y

denotes length of solid part (default 0.03cm). In case IPEN=21 to 23, Y denotes solid length

after second couple.

IPEN greater than 100 denotes line width. 100=0.1mm, 200=0.02mm, ...

2.4 PLOTCV(X1, Y1, X2, Y2, X3, Y3)

Draw Bezier curve. See explanation of Bezier curve for arguments

2.5 NEWPEN(IP)
Changes default pen width. Default = 0.5 and when IP>1, line width =(IP-1)/100 cm.

2.6 PLAPHA (CHR)

Change English font. Initial =“HELVETICA”. We prepare “ROMAN” and
“SYMBOL”. They corresponds to Arial, TimesNewRoman, and Symbol in Windows
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2.7 PLOTAL (ITA, TS)
Set alignment and subscript command. See Ta and Ts lllustrator command.
Valid after next order.

2.8 PLOTSY (IP, X, Y, SIZE, ANG, NCR, CHR)
Internal subroutine. Draw part of text.

IP=1: ordinary

[P=2: first part of text set

IP=3: last part of text set

[P=4: super script

IP=5: subscript

IP=6: ordinary

2.9 PLOTKJ (IP, X, Y, SIZE, ANG, NCR, CHR)

Internal subroutine to draw Kanji. Use KANIJI for user.

2.10 ARC1 (X, Y, R, SANG, EANG)

Draw circle or arc.

X X coordinate

Y Y coordinate

R radius. In case R<O0, interior is colored black as well.

SANG Angle at starting point (deg.)

ENAG Angle at end point (deg.) Note, Counter-clockwise direction

211 PLOTMK (ITP, XX, YY, RLEN)
Internal subroutine to draw symbol mark.

ITP type
=1 rectangular
=2 trigonometric D - vV . A v
=3 inverse trigonometric

XX, YY coordinate at the center of the symbol

RLEN Size. In case RLEN<O0, with black interior.

2.12 GRID (X0, Y0, XD, YD, MX, MY)

Draw grid
X0, YO coordinate
XD increment in x-direction
YD increment in y-direction

11



MX number of grid in x-direction

MY number of grid in y-direction

2.13 PATRN (XX, YY, NP, NO)

Draws multi-

XX, YY one dimensional array storing the coordinates
NP Number of points
NO Gray scale from 0 (black) to 10 (white)
2.14 AROHD (XS, YS, XE, YE, S, W, KY) 1 2 3 4 5
Draw arrow 0 P ;o y
XS, YS x-coordinate
XE, YE y-coordinate 10 / / / / /
S, W Length at arrow part 20
KY 10th digit (0, 1, 2) and Ist digit (1 to % / / / /

5) have different meaning. See figure

2.15 CIRCLE (XX, YY, SANG, EANG, R)

Draw circle. Same as ARC1 except order of arguments are different.

2.16 PLOTGR (IP)

=1 Start of group

=2 End of group

=3 Stroke of closed lines

=4 Stroke of open lines

=5,6 Same as [P=3,4, but interior is black.

2.17 SYMBOL( XX, YY, SIZE, CHR, ANGLE, NCH )
Same as CALCOMP when NCH>0.

XX, YY coordinates

SIZE Height. Converted by points, therefore actual appearance is smaller
CHR Text

ANGLE Angle (deg.)

NCH Number of character

2.18 FACTOR(FACT )

No work
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2.19 WHERE( XX, YY, FAC)
No work

2.20 SPACE( SP)
No work

13



3 Application routines

Common arguments are:
XGAGE, YPAGE coordinates
SIZE height
CHR text (character)
FPN, PFPN  number to be drawn
ANGLE Angle
NCHAR Number of character to be

Fif-]
drawn. Control character is also #Iﬂ LFIR |
to be counted. n M e 18
. T H— 1
IPOSIT Flag between the specified 3“'{‘1&?%{”‘ 5 L T Sj X size
3 I — 1,
coordinate and actual ) 7 - 48
19 fun) 21— 40
appearance. See figure
NDEC Number of digid after decimal point. Negative is also OK.

3.1 PSYM (XPAGE, YPAGE, SIZE, CHR, ANGLE, NCHAR, IPOSIT )
Similar to SYMBOL in CALCOMP,except that it has arguments IPOSIT. We can

use several control character for special work. It is “$” and an alphabet.

$A Change character set into HELVETICA
$B Change character set into ROMAN

$C Change character set into SYMBOL

$$ character “$”

$2 Begin superscript

$3 begin subscript

$4 Begin normal

$(other) neglected

Example: ASABC$BDESCFG$212$334$445 appears ABCDE®I 3,45 where NCHR=25

3.2 PNUM (XPAGE, YPAGE, SIZE, FPN, ANGLE, NDEC, IPOSIT)
Same as NUMBER in CALCOMP, except that it has argument IPOSIT.

3.3 PNUMEX (XPAGE, YPAGE, SIZE, FPN, ANGLE, NDEC, IPOSIT)
Draw number by E-format in FORTRAN

3.4 PNUMPW (XPAGE, YPAGE, SIZE, FPN, NDEC, PFPN, IPNUM, ANGLE,
IPOSIT)

Draw number in such a way FPN"""N
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3.5 PNUM10 (XPAGE, YPAGE, SIZE, FPN, ANGLE, NDEC, IPOSIT)
Draw FPN in such a way Ax10® where 1<A<10 and B is integer.

3.6 PSYMSZ (SIZE, CHR, NCHAR, XLEN, YMIN, YMAX)
Showing the length when drawing PSYM with SIZE, CHR, and NCHAR

3.7 PNLN (SIZE, FPN, NDEC, XLEN)
Showing the length when drawing PNUM with SIZE, FPN, and NDEC

3.8 PNLNEX (SIZE, FPN, NDEC, XLEN)
Showing the length when drawing PNEX with SIZE, FPR, and NDEC

3.9 PNLNPW (SIZE, FPN, NDEC, PFPN, IPNUM, XLEN, YMAX)

Showing the length when drawing PNPW with SIZE, FPN, NDEC, PFPN, IPNUM

3.10 PNLN10 (SIZE, FPN, NDEC, XLEN, YMAX)
Showing the length when drawing PN10 with SIZE, FPN, NDEC

3.11 PALPHA (CSET)
Specify character set. We can use “HELVETICA”, “TIMES-ROMAN”
“SYMBOL”

3.12 PMARK ( XPAGE, YPAGE, SIZE, IMK, ANGLE )

and

0 1 2 3 4 5 6 7 8
0o A + X & 4

Draw symbol marks.

el &
3.13 SYMOPT (ICON, OPT) fo%s

No work 10 11 12 13 14 15 16 17 18
ZY X ¥ X | % @ O
3.14  KANJI(XX, YY, SIZE, ITEXT,
ANG, NCH)

Draw Kanji. ITEXT is to be one

20 21 22 23 24

O A A vy v

19

dimensional array with 3 or 4 digit integer expressing Kanji character.

3.15 KSPACE(SPS)
No work

15



3.16 PSMLEN ( CHR, NCH, SIZE )
This is a function to output length of character in the figure

3.17 AXIS (JOB, XS, XE, ANGLE, X0, YO, XBAS, NFG, SCALE, SCALES, NBR,
NDEC, SIZE, SIZES, SMULT, SPS, NFGS, SLNS, SVAL, PEN )
Quite different or from the CALCOMP

3.18 LGAXIS (JOB, XS, XE, ANGLE, X0, YO, XBAS, NFG, NBR1, NBR2, SCALE,
SIZE, SIZES, SMULT, SPS, NFGS, SLNS, SVAL, PEN )
Quite different or from the CALCOMP

3.19 Bezier curve
Draw Bezier curve by connecting specified points. We first call SURVES. After that
we call CURVE; one Bezier curve one CALL. Then CURVEE at the end of the curve. We

can create continuous line.

(1) CURVES (IOPEN, ILINE, 1B, SIZE, FNP, IDEC, INBR, ALINE)
IOPEN =0: Open loop
=1: Close loop
ILINE =0: Bezier curve (at least 3 points are required)
=1: piecewise linear line connecting the specified line
IB =0: no cutoff.
=1: Lines outside the region which is specified by CURVEO is not

drawn
SIZE height of number to be drawn in the line
FPN number to be drawn in the line
IDEC Number of digit after decimal point for number to be drawn in the line
INBR Flag number specifying to draw number at the end of line

=0: not drawn
=1: both end
=2: only start end
=4 only last end
ALINE In case ALINE#0, a number FPN is drawn every ALINE cm. When
ALINE>0, number is drawn on the line, wheras ALINE<0, number is

drawn beside the line.
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(2) CURVEO (XMIN, XMAX, YMIN, YMAX)
Rectangular region where line is not drawn outside the region when IB=1.

(3) CURVE (X, Y)
Coordinate of the points. CURVE is called sequencially.

(4) CURVEE
CURVEE indicates the end of the line, therefore is called after calling CURVE’s.

4 Executation of the program

4.1 Draw characters

Conventional subroutine SYMBOL is avaialbe, but the use of PSYM is
recommended. When calling PSYM, the user need to add one argument in addition to the
arguments required in SYMBOL.

CALL SYMBOL (X, Y, SIZE, CHR, ANGLE, NC)

CALL PSYM (X, Y, SIZE, CHR, ANGLE, NC, 1)
Here it is noted that CHR should be character. In the case of CALCOMP SYMBOL, the user
can draw symbol mark by specifying NC<0, but this function is not installed in PSYM; the
user should use PMARK.

4.2 Draw numbers

The user should use PNUM instead of NUMBER, in which he should add one
arguments.

CALL NUMBER (X, Y, SIZE, FPN, ANGLE, NC)

CALL PNUM (X, Y, SIZE, FPN, ANGLE, NC, 1)
It is also noted that, in the case of the NUMBER, only the upper digit larger than [NC|-th digit,
but whole integer is drawn in the case of PSYM. If the user does not like it, he should change
FPN into FPN*10**(NC+1) when NC<O0.

4.3 Draw symbold
The user should change PSYM instead of CALCOMP SYMBOL.
CALL SYMBOL (X, Y, SIZE, IMK, ANGLE, NCH)
1) NCH=0
SS=SIZE /2
THETA = ANGLE * 3.14159 / 180.
XX =X-SS * COS(THETA) + SS * SIN(THETA)

17



YY =Y +SS * SIN(THETA) + SS * COS(THETA)
CALL PMARK ( XX, YY, SIZE, IMK+1, ANGLE)
2) NCH=-1
CALL PMARK ( X, Y, SIZE, IMK+1, ANGLE)
3) NCH=-2
CALL PLOT(X, Y, 2)
CALL PMARK ( X, Y, SIZE, IMK+1, ANGLE)

4.4 Others

The user cannnot use WHERE and FACT. Therefore the user should change the

program when these functions are required.
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