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end; 

Alt_S: 
End; 
begin 

if not scanning then 
begin 

ScanDial(CollectFlag); 
if CollectFlag then 

GetData(0,0,0,2,ScanRep,NDataPoints,error); 
end; 

Alt_Q: 
end; 
begin 

if scanning then 
begin 

StopScan; 
KeepTrackH(CollectFlag); 

end; 
end; 

Alt_W: begin 

FlO: 

if not scanning then 
DataSave; 

end; 
begin 

if not scanning then 
begin 
QuitCollect(Key); 
if key in ['N', 'n'] then key :='N' else key:=FlO; 

end; 
end; { Case } 

end; {if} 

end; 

until key= FlO; {exit} 
Rewrite(computerfile); 
Writeln(computerfile, 'OPO scan info file:'); 
if AcouOnly then 

Writeln(computerfile, 'Acoustic') 
else 

Writeln(computerfile, 'Ion Spec'); 
Writeln(computerfile,TDelay:5:0); 
Writeln(computerfile, '1. offset info:'); 
Writeln(computerfile,OOffset[O] :15,' ',OOffset[l] :15,' ' 

OOffset [2]: 15); 
Writeln(computerfile, '2. position info:'); 
Writeln(computerfile,NCrystal:9,NGrating:9,NEtalon:9,DAVolts:9:4); 
Writeln(computerFile,NcSpeed:5,NgSpeed:5,NeSpeed:5); 
Writeln(computerfile, '3. LowResScan info:'); 
Writeln(computerfile,Strl); 
Writeln(computerfile,Str2); 
Writeln(Computerfile,FitSYNData[l,l] :17,' ',FitSYNData[l,2] :17,' ' 

FitSYNData[l,3] :17,' ',FitSYNData[l,4] :17); 
Writeln(computerfile, '4. MedResScan info:'); 
Writeln(computerfile,Str3); 
Writeln(computerfile,Str4); 
Writeln(Computerfile,CFactor:9:7,' ',FitSYNData[2,1] :17,' 

FitSYNData[2,2] :17,' ',FitSYNData[2,3] :17,' 
FitSYNData[2,4] :17); 

Writeln(computerfile, '5. HighResScan info:'); 
Writeln(Computerfile,ScanWNFirst:9:4,' ',ScanWNLast:9:4,' 

ScanWNStep:9:4,' ',ScanRep:9); 
Writeln(Computerfile,WindowRatio[l] :9:4,' ',WindowRatio[2] :9:4,' ' 

WindowRatio[3] :9:4); 
Writeln(computerfile,CHFactor:9:6); 
Close(computerfile); 
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{ update : save back to OPOPOSI.DAT } 
CloseGraph ; 
end; Procedure HRuns } 

end. { unit Hcollect 

CGLOBAL.PAS: 
{*****************************} 
{ Collect "Global" Variables } 
{*****************************} 
Unit CGlobal; 
{$F+} 
INTERFACE 
Const 

PumpWN =9398 . 0 ; {+/- 4 cm-1, YAG 1.064 micron pump} 
CGMax = 35000; CGMin = 0; 
EMax = 16000; EMin = -500; 
MaxMotorSpeed 20; MinMotorSpeed = 255; 

IndexE 
ThickE 
LCavity 
dLdV 
PZTGain 
PZTMax 
DASAddress 
LMotorAddress 
HMotorAddress 
DASintLev 

= 1.442; 
0.20; 

= 15; 
= 3.5E-0005; 
= 20.0; 

100.0; 
$310; 
$330; 
$300; 
7; 

VertStart = 10; 
VertStep 10; 

{ stepping motors' parameters } 
{ Infrasil, see MCollect for details 
{ em } 
{ em, not that accurate yet 
{ em/volt } 
{ PZT output I DA input 
{ Largest safe Pizeo votage output } 

{ Bus addresses and interrupt level } 

DTop = 155; 
PTop 290; 
RTop = 345; 

DBot 
PBot = 
RBot 

285; 
340; 
475; 

DZero =DBot-15 
PZero =PBot-10 
RZero =RBot-15 

{ VGA screen paras 
type 

OpoDMaxMinType 
WindowType 
ss 

Array(1 . . 2,0 .. 2] of real; 
Array[1 .. 3] of Real; 
String ( 128]; 

var 
OOffset 

TDelay 

OpoDMaxmin 
WindowRatio,WindowOffset 

CFactor,CHFactor 
FitSYNData 

NcSpeed,NgSpeed,NeSpeed 
NCrystal,NGrating,NEtalon: 
DAVolts 
OrderN 
RoughWN,CurrentWN 

SMode 
EtaFirst,EtaLast,EtaStep 
NPresentPoint 
NPresentRep 
Scanning,AcouOnly 
DataSaved 

IMPLEMENTATION 
end. 

Array[O .. 2] of Real; 
{ Signal Offset Settings } 

Real; 
{ Programable timer delay } 

OpoDMaxMinType; 
WindowType; 

{ Data display during the scan } 
Real; 
Array(1 .. 2,1 .. 4] of Real; 

Integer; 
longint; 
Real; 
integer; 
Real; 

{ Scan Schronization parameters } 

{ Current position paramenters } 
String(8]; 
Longint; 
Integer; 
Longint; 
Boolean; 
Boolean; {Current Scaning parameters} 

{ unit CGlobal } 
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UTIL.PAS: 
{************************************************} 
{ MSTEP5 MOTOR & PZT DRIVERS FOR L,M,HCollect} 
{************************************************} 
{****************NOTE!!! !!!! ******************} 
{ HMOTOR motio n is INVERTED } 
{ with respect to LMOTOR. } 
{*********************************************} 
Unit Util; 

{$N+ } {N+ to activate 8087 mode} 
{$L MStep.obj} {$L MStep2. obj} 
{$F+} {force external proc to be far} 

interface 
uses 

Dos,Crt,FileVar,CGlobal,Tp4d16; 

Procedure InitLmotor( IMWhich: integer;var InitFlag :integer); 
Procedure JogL(JWhich ,JDir : integer;var JFlag:Boolean); 
Procedure Jog20L(J20Which,J20Dir: integer ;var J20Flag :Boolean); 
Procedure TurnLMotor (TMWhich: byte; TurnStep: l o ngint;var TMFlag: 

integer); 
Procedure InitHMotor( IMWhich : integer;var InitFlag :integer) ; 
Procedure JogH(JWhich,JDir: integer;var JFlag : Boolean); 
Procedure Jog20H(J20Which,J20Dir: integer; var J20Flag :Boolean); 
Procedure TurnHMotor (TMWhich : byte; TurnStep: longint;var TMFlag: 

integer); 
Procedure GoPZT (var GPZTFlag: Boolean); 

implementation 
type 

ParaArray =array [0 .. 9] of integer; 
var 

d: ParaArray ; 
md, flag: integer; 
stp : longint; 

Procedure Mstep (var md: integer; var d : ParaArray; 
var stp : longint; var flag : integer); external; 
{md=mode ,d=channel and other status data , stp=step #, 

flag=error#. External tells Pascal to look for 
external proc that was linked by $L Mstep. obj } 

Procedure Mstep2 (var md: integer; var d : ParaArray; 

Procedure 
Begin 

d[1] . -
d[2] . -
d[3] . ­
d[4] . ­
d[5] . -
d [ 6] . -
d[7] . -

2=external} 
d[8 ] .­
d[9] . -
md . -

var stp: longint; var flag: integer); external; 
{md=mode,d=channel and other status data, stp=step #, 

flag=error#. External tells Pascal to look for 
external proc that was linked by $L Mstep2 . obj} 

InitLMotor; 

255; 
100; 
200 ; 
2 ; 
0; 
0; 
0; 

{start rate divider 255--->20} 
{high speed run rate divider 255--->20} 
{acce l eration/deceleration steps 1---->65535} 
{motor phase:1=three phase 2=four ph . 3=five ph . } 
{excitation : O=fu ll step 1=half s tep} 
{logic parity data : 0= inverted 1 =positive true} 
{clock source : O=internal 1=100kHz+ divider 

0; {switching at standstill O=off l=on} 
LMotorAddress ; { low motor board base address 
12; { initialization ! } 

d [ 0] : =IMWhich ; 
MStep(md,d,stp,InitFlag); 

end ; {proc initmotor} 



Procedure JogL; 
var 

fun : longint; 
begin 

rod :=2; 
d[O] :=JWhich; 
if JDir >= 0 then 

fun :=1 
else 

fun := -1; 
Mstep(md,d,fun,flag); 
if JWhich = 0 then 

NCrystal .- NCrystal + fun 
else 
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NGrating .- NGrating + fun; 
end; 

Procedure Jog20L; 
var 

fun longint; 
begin 

rod :=4; 
d[O) .- J20Which; 

if J20Dir >= 0 then 
fun :=20 

else 
fun := -20; 

Mstep (rod,d,fun,flag ); 
if J20Which = 0 then 

{proc jogL} 

NCrystal := NCrystal + fun 
else 

NGrating .- NGrating + fun; 
end; 

{proc jog20L} 
Procedure TurnLMotor ; 

var 
DelayPeriod : longint; 
DelayT,i,n : word; 

Begin 
md :=4; 
d[O] :=TMWhic h; 
if TMWhich =0 then 

begin 
d[1) :=NcSpeed ; 
NCrystal := NCrystal + TurnStep; 

end 
else 

begin 
d[1] :=NgSpeed; 
NGrating : = NGrating + TurnStep; 

end; 
MStep(md,d,TurnStep,TMFlag); 

Delay ( 500) ; 
DelayPeriod :=Round ( Abs(TurnStep) * d[1) I 12.5 ); 

{ MOTOR RATE (per roilisec) = 12.5 I speed 
if DelayPeriod < 5000 then 

else 

begin 
DelayT := DelayPeriod; 
Delay (DelayT); 

end 

begin 
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n := Trunc(DelayPeriod I 5000) + 1; 
for i := 1 to n do 

Delay(5000); 
end; 

{ Wait until the motor stops } 
End; 

Proc TurnLMotor } 
Procedure InitHMotor; 
Begin 

d[1] ·- 255; 
d(2] ·- 100; 
d(3] ·- 200; 
d[4] .- 2; 

{start rate divider 255--->20} 
(high speed run rate divider 255--->20} 
{acceleration/deceleration steps 1---->65535} 
{ motor phase :1=three phase 2=four phase 3=five 

phase} 
d(5] . -
d[6] . -
d[7] ·-

0; 
0; 
0; 

(excitation : O=full step 1=half step} 
{logic parity data: 0= inverted 1=positive true} 
(clock source : O=internal 1=100kHz+ divider 

2=external} 
d[8] . -
d[9] . -
rod • -

0; (switching at standstill O=off 1=on} 
HMotorAddress; ( high motor board base address 
12; ( initialization ! } 

d[O] .- IMWhich; 
MStep2(rnd,d,stp,InitFlag); 

end; 
( proc initHrnotor } 

Procedure JogH; 
var 

fun ,realfun : longint; 
begin 

rnd:=2; 
d(O] :=JWhich; 
if JDir >= 0 then 

fun :=1 
else 

fun := -1; 
realfun := -1 * fun; 
Mstep2(rnd,d,realfun,flag); 
if JWhich = 0 then 

NEtalon := NEtalon + fun 
end; 

Procedure Jog20H; 
var 

fun,realfun: longint; 
begin 

rnd :=4; 
d [ 0] : =J20Which; 

if J20Dir >= 0 then 
fun :=2 0 

else 
fun := -20; 

proc jogH } 

realfun := -1 * fun; 
Mstep2(rnd,d,realfun,flag); 
if J20Which = 0 then 

NEtalon := NEtalon + fun 
end; 

( proc jog20H } 
Procedure TurnHMotor; 

var 
DelayPeriod,realstep 
DelayT,i,n : word; 

Begin 

longint; 
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md :=4; 
d [ 0] : =TMWhich; 
if TMWhich =0 then 

begin 
d[1] :=NeSpeed; 
NEtalon .- NEtalon + TurnStep; 

end 
else 

begin 
d[1] :=NeSpeed; 

end; 
RealStep := -1 * TurnStep; 
MStep2(md,d,RealStep,TMFlag); 

Delay(500); 
DelayPeriod .-Round ( Abs(TurnStep) * d[1] I 12.5 ); 

{ MOTOR RATE (per milisec) = 12.5 I speed 
if DelayPeriod < 5000 then 

else 

End; 

begin 
DelayT : = DelayPeriod; 
Delay (DelayT); 

end 

begin 
n := Trunc(DelayPeriod I 5000) + 1; 
for i := 1 to n do 

Delay(5000); 
end; { Wait until the motor stops ) 

Proc TurnHMotor 
Procedure GoPZT; 

end . 

Const 
Max_Buffer = 1000; 

var 
Board_Num, Err_Code, dataval, chanlo : integer ; 

begin 

end; 

board_num :=0; chanlo :=0; err_code := 0; 
dataval :=Round( DAVolts 15.0 * 4095.0 ); 
if dataval < 0 then 

dataval := 0 
else if dataval > 4095 then 

dataval :=4095; 
d l 6_aous(board_num,chanlo,dataval,err_code); 
if err_code = 0 then 

GPZTFlag .- True 
else 

GPZTFlag .- False; 
Delay ( 500) ; 

{ proc GoPZT ) 
{ unit Util ) 

GDATARUT.PAS: 
{***********************************) 
{ The procedures that sets up the ) 
{ interrupts and the interrupt ) 
{ procedures themselves ) 
{***********************************} 
Unit GDataRut; 
{$N+,D+,F+) 
Interface 

uses 
Dos,Crt,Graph,FileVar,CGlobal,Util,SubRut,Tp4d16; 
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procedure GetTCheck(num,channel,trig,GTCShots,GTCNData:integer; 
var Err:integer); 

procedure GetData(num,channello,channelhi,trig,GDShots, 
GDNData:integer;var Err: integer); 

procedure StopScan; 
Implementation 

var 
fcount,frep,number,trigway,trep 
xxx : longint; 

integer; 

CHF : integer; 
procedure intHandlerO; interrupt; 

var 
k,flag : integer; 

begin 
XXX := XXX+ 1; 

with d16_gv[nurnber] do 
begin 

if xxx > 1 then 
begin 

FileData[0,1] :=((swap(port[ain_hb)) or Port[ain_lb]) 
shr 4) -vofs + FileData[0,1); 

Port[d16_stat) :=0; 
Port[cntr_enable) :=0; 
For k:=2 to frep do 

begin 
port[mux_ctrl) :=( CHF shl 4) or CHF; 
port[ain_lb) :=$FF; 
repeat until ((port[d16_stat) and $80) <> $80); 
FileData[O,k] :=((swap(port[ain_hb)) or 

Port[ain_lb)) shr 4) -vofs + FileData[O,k]; 
end; 

{ take the acouistic data } 
Port[mux_ctrl) := ( CHF sh1 4 ) or CHF; 
Port[cntr_enable) :=2; 
NPresentRep : =NPresentRep+1; 

if NPresentRep=fcount then 
begin 

{ Following: Plot the Data point!} 
SetViewPort(10,DTop,GetMaxX-10,DBot,ClipOn); 
OPODrnaxMin[1,0) :=FileData[0,1) / fcount 

-OOffset [CHF); 
OPODrnaxMin[2,0) :=FileData[0,1)/ fcount 

-OOffset[CHF); 
For K:=1 to frep do 

begin 
FileData[O,k) :=FileData[O,k]/fcount 

- OOffset[CHF]; 
if FileData[O,k] > OPODrnaxMin[2,0) then 

OPODMaxMin[2,0) := FileData[O,k) 
else if FileData[O,k] < OPODMaxMin[1,0) 

then 
OPODMaxMin[1,0) := FileData[O,k); 

PutPixel(Round((300.0 * (2*k-1))/ frep), 
Round(DZero-DTop-WindowRatio[1) * 

(FileData[O,k]-WindowOffset(1])) ,Yellow); 
end; 

Port [D16_ctrl] : =0; 
Port[d16_stat) :=0; 



end; 
end; 

Port[d16_stat) :=0; 
Port[$20) :=$20; 
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SetintVec( 8+ intlev, oldvec); 
port[$21) :=irnr; 
port[cntr_enable) :=0; 
intflg :=0; 

SetViewPort(5,67,95,77,ClipOn); 
ClearViewPort; 
SetColor(LightGreen); 
OutTextXY(45,5, 'NotScanning'); 
SetViewPort(10,103,629,147,ClipOn); 

Scanning:=False; 
NPresentPoint := NDataPoints; 

{ NPresentRep = fcount } 
{ if XXX 1 } 

end; { with dl6_gv 
end; 

{ proc inthandlerO 

procedure intHandler1; interrupt; 
type 

TValueType = Array[O .. S] of integer; 
DrawDataType = Array[O .. NMax) of integer; 
TOFType = Array[1 .. 3) of Real; 

var 
tvalue : TValueType; 
TOF1,TOF2 : TOFType; 
DrawData : DrawDataType; 
i,j,Flag , flag1,flag2,Junk: integer; 
NM,NC,NG : Longint; 
aa,bb,cc : SS; 
ww,bing : Boolean; 

begin 
XXX :=XXX+ 1; 
with d16_gv[nurnber) do 

begin 
if XXX > 1 then 

begin 
tvalue[O] :=((swap(port[ain_hb)) or Port[ain_lb)) 

shr 4) -vofs; 
Port[d16_stat) :=0; 
Port[cntr_enable) :=0; 
port[rnux_ctrl) :=( 6 shl 4) or 6; 
port[ain_lb) :=$FF; 
repeat until ((port[d16_stat) and $80) <> $80); 
Junk .- ((swap(port[ain_hb)) or 

Port[ain_lb)) shr 4) -vofs; 
{ Software read on channel 6:"buffer" reading } 

For i:= 1 to NMax do 
begin 

port[rnux_ctrl) :=( i shl 4) or i; 
port[ain_lb) :=$FF; 
repeat until ((port[d16_stat) and $80) <> $80); 
tvalue[i) :=((swap(port[ain_hb)) or Port[ain_lb]) 

shr 4) -vofs; 
end; 

Port[rnux_ctrl) := 0; 
Port[cntr_enable) :=2; 
NPresentRep := NPresentRep + 1; 
if NPresentRep = fcount + 1 then 

take the data ! } 
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begin 
trep :=trep+1; 
NPresentRep :=NPresentRep -fcount; 

end; 

For i:=O to NMax do 
FileData[i,trep] :=FileData [i,trep]+tvalue[i]; 

if NPresentRep=fcount then 
begin 

port[d16_stat] :=0; 
FileData[(NMax + 1),trep] :=CurrentWN; 
(Get the TOF integral from the TOF computer : 
if not AcouOnly then 
begin 

GetFromTOF(bb,50.0); 
aa :=I I i cc :=I I ; 

i : =2 i j : = 1 i 
if ( bb[l] = '$') and ( bb[2] ='Y' ) then 
repeat 

end; 
{The 

i := i + 1; 
While bb[i] <>'X' do 

begin 
aa := aa + bb[i]; 
i := i + 1; 

end; 
Val(aa,TOF1[j], Flag1); 
aa :=' '; 
i := i + 1; 

While ( bb[i] <> 'Y' ) and (bb[i ] <>'@') do 
begin 

cc := cc + bb[i]; 
i := i + 1; 

end; 
Val(cc,TOF2[j],flag2); 
cc : =, , i 

if (flag1 <> 0 ) or (flag2 <> 0 ) then 
TOF1[j] := 0-200000 

else if Abs( TOF1[j] - TOF2[j] ) > 0.01 
then 

TOF1[j] := 0- 100000 
else 

TOF1 [j] : = TOFl [j] I fcount 
j := j + 1; 

un t i 1 j > 3 ; { if bb [ 1] = ' $ ' ) 

bb :=' 'i 
for j:= 1 to 3 do 

begin 
Str(TOF1[j] :14:5,aa); 
bb : =bb + ' ' +aa; 

end; 
WriteResp(bb); 

{ not AcouOnly 
data : ) 

For i:=1 to NMax do 
FileData[i,trep] :=FileData[i,trep]/fcount-OOffSet[i]; 

if not AcouOnly then 
begin 

FileData[2,trep] .- FileData[O,trep]/fcount 
- OOffSet [ O] ; 
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FileData[O,trep] 
FileData[4,trep] 
FileData[5,trep] 

.- TOF1[1] 

.- TOF1[2] 

.- TOF1[3] 
end 

else 
begin 

FileData[O,trep] 
- ooffSet[O]; 

FileData[4,trep] 
FileData[5,trep] 

end; 

:=FileData[O,trep] / fcount 

:=-1.0; 
:=-1.0; 

(Move to new position:} 
if Resolution =' Low' then 

begin 

end 

CurrentWN := ScanWNFirst+ trep*ScanWNStep; 
NM := NGWN(CurrentWN); 
NC := NCNG(NGrating); 
TurnLMotor(1,NM-NGrating,flag); 
NM := NCNG(NGrating); 
TurnLMotor(O,NM-NC,flag); 
KeepTrackL (ww) ; 

else if Resolution ='Med' then 
begin 
if Srnode ='Full' then 

begin 
CurrentWN := ScanWNFirst+ trep*ScanWNStep; 
NG := NGWN(RoughWN); 
NC := NCNG(NGrating); 
RoughWN := CurrentWN; 
NM := NGWN(RoughWN); 
TurnLMotor(1,NM-NG,flag); 
NM := NCNG(NGrating); 
TurnLMotor(O,NM- NC,flag); 
NM :=NEWN(CurrentWN); 
( stay within 0.1 - 0.9 * EMax 
if (NM >= 0.1 * EMax) and 

(NM <= 0.9 * EMax) then 
begin 

TurnHMotor(O,NM-NEtalon,flag); 
KeepTrackM (ww) ; 

end 
else if NM < 0.1 * EMax then 

Repeat 
OrderN := OrderN - 1; 
if NEWN(CurrentWN) <= 0.9 * EMax then 

begin 
NM :=NEWN(CurrentWN) - NEtalon; 
TurnHMotor(O,NM,Flag); 
KeepTrackM (ww); 
bing .- False; 

end 
else 

begin 
OrderN := OrderN + 1; 
bing := True; 

end; 
until bing 

else if NM > 0.9 * EMax then 
Repeat 

OrderN := OrderN + 1; 
if NEWN(CurrentWN) >= 0.1 * EMax then 



end 

end 
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begin 
NM :=NEWN(CurrentWN) - NEtalon; 
TurnHMotor(O,NM,Flag); 
KeepTrackM(ww); 
bing .- False; 

end 
else 

begin 
OrderN := OrderN - 1; 
bing := True; 

end; 
until bing; 

else if SMode ='Etalon' then 
begin 

TurnHMotor(O,EtaStep,flag); 
KeepTrackM (ww) ; 

end; 

else {'High'} 
begin 

CurrentWN:= ScanWNFirst + trep * ScanWNStep; 
NM :=NEWN(CurrentWN); 
{ stay within 0.1 - 0.9 * EMax } 
if (NM >=0.1*EMax) and (NM <=0.9*EMax) then 

begin 
TurnHMotor(O,NM-NEtalon,flag); 
KeepTrackH (ww); 

end 
else if NM < 0.1 * EMax then 

Repeat 
OrderN := OrderN - 1; 
if NEWN(CurrentWN) <= 0.9 * EMax then 

begin 
NM :=NEWN(CurrentWN) - NEtalon; 
TurnHMotor(O,NM,Flag); 
KeepTrackH (ww); 
bing .- False; 

end 
else 

begin 
OrderN := OrderN + 1; 
bing := True; 

end; 
until bing 

else if NM > 0.9 * EMax then 
Repeat 

OrderN := OrderN + 1; 
if NEWN(CurrentWN) >= 0.1 * EMax then 

begin 
NM :=NEWN(CurrentWN) - NEtalon; 
TurnHMotor(O,NM,Flag); 
KeepTrackH (ww) ; 
bing .- False; 

end 
else 

begin 
OrderN := OrderN - 1; 
bing .- True; 

end; 
until bing; 

DAVolts :=DAVolts+(dPZTdWN(CurrentWN)/ 
PZTGain * ScanWNStep; 
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GoPZT(ww); 
KeepTrackH (ww) ; 

end; 

{ Following : Plot the Data point!} 
if trep = 1 then 

for i := 0 to NMax do 
begin 

OPODMaxMin[1,i) .- FileData[i,trep); 
OPODMaxMin[2,i) .- FileData[i,trep); 

end ; 

For i := 0 to NMax do 
if FileData[i,trep) > OPODMaxMin[2,i) then 

OPODMaxMin[2,i) := FileData[i,trep) 
else if FileData[i,trep)<OPODMaxMin[1,i) then 

OPODMaxrnin [1,i) := FileData[i,trep); 

DrawData[O] := Round(DZero-DTop-WindowRatio[1) * 
(FileData[O,trep) - WindowOffset[1)) ); 

DrawData[1) := Round(PZero-PTop-WindowRatio[2) * 
(FileData[1,trep) - WindowOff s et[2)) ); 

DrawData[2) := Round(RZero-RTop-WindowRatio[3) * 
(FileData[2,trep) - Window0ffset[3))); 

SetViewPort(10,DTop,629,DBot,Cl ipOn); 
PutPixel( Round( (300.0 * (2 * trep -1) ) /frep ), 

Drawdata[O],Yellow); 
SetViewPort(10,PTop,629,PBot , ClipOn); 
PutPixel( Round( (300.0 * (2 * trep -1) }/frep ) , 

Drawdata[1),Yellow); 
SetViewPort(10,RTop,629,RBot,ClipOn); 
PutPixel ( Round( (300.0 * (2 * trep -1) ) / frep) , 

Drawdata[2),Yellow); 
SetViewPort(10,103,629 ,147, ClipOn); 
NPresentPoint :=trep; 

end; { if NPresentRep = f count ! } 

if trep =frep+1 then 
begin 

Port[D16_ctrl) :=0; 
Port[d16_stat) :=0; 
SetintVec( 8+ intlev, oldvec); 
Port [ $21) : =imr; 
Port[cntr_enable) :=0; 
intflg :=0; 

SetViewPort(5,67,95,77,ClipOn); 
ClearViewPort; 
SetColor(LightGreen); 
OutTextXY(45,5, 'NotScanning'); 
SetViewPort(10,103,629,147,ClipOn); 
Scanning:=False; 

end; { if trep = frep + 1 ! } 
end; { if xxx > 1 } 

if NPresentRep =fcount ) and ( trep < frep ) ) 
or ( xxx = 1 ) then 

begin 
if not AcouOnly then 

begin 
aa := '$Start!@'; 
ww :=True; 
SendToTOF(aa,bb,ww,5.0); 



end; 
end; 
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end; 
end; 
Port[d16_stat] :=0; 
Port[$20] :=$20; 

{ with ) 

{ proc inthandlerl 

procedure GetTCheck; 
var 

i,j,temp : integer; 
WaitTime : Word; 

begin 
for j:= 1 to GTCNData do 

FileData[O,j] :=0; 

fcount:=GTCShots; 
frep :=GTCNData; 
number:= nurn; 
trigway:=trig; 
XXX :=0; 
NPresentRep :=0; 
trep : =1; 
err :=0; 
CHF :=channel; 
D16_set_mux(num,channel,channel,err); 

with d16_gv[nurn] do 
begin 

end; 

if ftt<>1 then 
err:=1 

else 

end; 

if (drnaflg or intflg) =1 then 
err :=20 

else 
begin 

Scanning :=True; 
d16_set_pit_ratio(num,$ffff,$ffff,err); 
port[d16_ctrl] :=0; 
Port[d16_stat] :=0; 

Port[Cntr_enable] :=2; 
d16_set_cntr0_config(nurn,1,err); 
WaitTime := Round(TDelay I 10.0 ); 
d16_csetO(num,WaitTime,err); 

{set up the 100KHz c lock delay I external pulse ) 
imr :=port[$21]; 
GetintVec(8+INTLEV, oldvec); 
setintvec(8+intlev,@inthandler0); 
port[$21] :=((1 shl intlev) Xor $ff) and imr; 

{set up interrupt vector) 
port[d16_stat] :=0; 
temp:=port[mux_ctrl]; 
Port[mux_ctrl] :=temp; 
intflg :=1; 
Port[d16_ctrl] :=((intlev shl 4) or $82) or trig; 

end; 
{ with ) 

{ proc GetTCheck ) 
Procedure GetData; 

var 
i,j,temp,flag integer; 
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WaitTirne Word; 
NM,NC,NG Longint; 
cc, dd SS; 
KTOk Boolean; 
deltaP,WNx : real; 

begin 
{Move to the scan start configuration:} 
if Resolution ='Low' then 

begin 
CurrentWN := ScanWNFirst; 
NM :=NGWN(CurrentWN); 
NC :=NCNG(NGrating); 
TurnLrnotor(l,NM- NGrating,flag); 
NM :=NCNG(NGrating); 
TurnLrnotor(O,NM-NC,flag); 
KeepTrackL(KTOk); 

end 
else if Resolution = 'Med' then 

begin 

end 

if Srnode ='Full' then 
begin 

NG := NGWN(RoughWN); 
RoughWN :=ScanWNFirst; 
NM := NGWN(RoughWN); 
NC := NCNG(NGrating); 
TurnLMotor(l,NM-NG,flag); 
NM := NCNG(NGrating); 
TurnLMotor(O,NM-NC,flag); 
CurrentWN : =ScanWNFirst; 
ONWN(CurrentWN,OrderN); 
NM := NEWN(CurrentWN); 
TurnHMotor(O,NM-NEtalon,flag); 
KeepTrackM(KTOk); 
{Start from 0.1 * EMax to 0.9 * EMax } 
if NEtalon > 0.9 * EMax then 

repeat 
OrderN := OrderN + 1; 
NM :=NEWN(CurrentWN) - NEtalon; 
TurnHMotor(O,NM,Flag); 
KeepTrac kM(KTOk); 

until NEtalon <= 0.9 * EMax 
else if NEtalon < 0.1 * EMax then 

end 

repeat 
OrderN := OrderN - 1; 
NM :=NEWN(CurrentWN) - NEta1on; 
TurnHMotor(O,NM,Flag); 
KeepTrackM(KTOk); 

until NEtalon >= 0.1 * EMax; 

else if SMode ='Etalon' then 
begin 

TurnHMotor(O,EtaFirst-NEtalon,Flag); 
KeepTrac kM(KTOk); 

end; 

else {'High'} 
begin 

WNx := CurrentWN; 
NG := NGWN(RoughWN); 
RoughWN :=ScanWNFirst; 
NM : = NGWN(RoughWN); 
NC := NCNG(NGrating ); 
TurnLMotor (1,NM-NG,flag); 



end; 
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NM := NCNG(NGrating); 
TurnLMotor(O,NM-NC,flag); 
CurrentWN :=ScanWNFirst; 
ONWN(CurrentWN,OrderN); 
NM := NEWN(CurrentWN); 
TurnHMotor(O,NM-NEtalon,flag); 
KeepTrackH(KTOk); 
{Start from 0.1 * EMax to 0.9 * EMax } 
if NEtalon > 0.9 * EMax then 

repeat 
OrderN := OrderN + 1; 
NM :=NEWN(CurrentWN) - NEtalon; 
TurnHMotor(O,NM,Flag); 
KeepTrackH(KTOk); 

until NEtalon <= 0.9 * EMax 
else if NEtalon < 0.1 * EMax then 

repeat 
OrderN := OrderN - 1; 
NM :=NEWN(CurrentWN) - NEtalon; 
TurnHMotor(O,NM,Flag); 
KeepTrackH(KTOk); 

until NEtalon >= 0.1 * EMax; 
deltaP := (dPZTdWN(CurrentWN)/PZTGain) * (CurrentWN-WNx); 
DAVolts := DAVolts + deltaP; 
GoPZT(KTOK); 
KeepTrackH(KTOK); 

if not Acouonly then 
Begin 

Str(NDataPoints:5,cc); cc :='$'+cc+'@'; 
SendToTOF(cc,dd,False,5.0); 
delay(500); 
Str(ScanRep:8,cc); cc :='$'+cc+'@'; 
SendToTOF(cc,dd,False,5.0); 
delay(500); 
cc :='$3@' i 
SendToTOF(cc,dd,False,5.0); 
Delay(3500); 

end; { Send Para to TOF computer 
for j:=1 to GDNData do 

for i:=O to NMax do FileData[i,j) :=0; 

fcount:=GDShots; 
frep :=GDNData; 
number:= num; 
trigway:=trig; 
XXX := 0 i 
NPresentRep :=0; 
trep:=1; 
err :=0; 

D16_set_mux(num,channello,channello,err); 
with d16_gv[num) do 

begin 
if ftt<>1 then 

err:=1 
else 

if (dmaflg or intflg) =1 then 
err :=20 

else 
begin 

Scanning :=True; 



end; 
end; 
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d16_set_pit_ratio(num,$ffff,$ffff,err); 
port[d16_ctrl] :=0; 
Port[dl6_stat] :=0; 

Port[Cntr_enable] :=2; 
d16_set_cntr0_config(num,l,err); 
WaitTime := Round(TDelay I 10.0); 
dl6_csetO(num,WaitTime,err); 

{set up the 100KHz clock delay and external pulse } 
imr :=port[$21]; 
GetintVec(8+INTLEV, oldvec); 
Setintvec(8+intlev,@inthandlerl); 
port[$21] :=((1 shl intlev) Xor $ff) and imr; 

{set up interrupt vector} 
port[dl6_stat] :=0; 
temp:=port[mux_ctrl]; 
Port[mux_ctrl] :=temp; 
intflg :=1; 
Port[dl6_ctrl] :=((intlev shl 4) or $82) or trig; 

end; 
with } 

{ proc GetData } 

Procedure StopScan; 
Begin 

with d16_gv[O] do 
begin 

Port[D16_Ctrl] :=0; 
Port[D16_Stat] :=0; 
SetintVec(8+Intlev, oldvec); 
Port[$21] :=imr; 
Port[Cntr_enable] : =0; 
intflg:=O; 
Port[D16_Stat] :=0; 
Port [ $20] : =$20; 

SetViewPort(5,67,95,77,ClipOn); 
ClearViewPort; 
SetColor(lightGreen); 
OutTextXY(45,5, 'NotScanning'); 

end; { with dl6 gv[board num] } 

SetViewPort(10,103,629,147,ClipOn); 
ClearViewPort; 
Scanning .- False; 

End; { Proc StopScan } 
end. {Unit GDataRut} 

SUBRUT.PAS: 
(*********************************************} 
{Commomly Called SubRoutines for L,M,HCollect} 
{*********************************************} 
Unit SubRut; 
{$N+,D+,F+} 
INTERFACE 

uses 
Dos,Crt,Graph,tp4d16,FileVar,CGlobal,Util; 

{Clear Drawing Screen: } 
Procedure ClearDrawings; 

{Board Initialization: } 
Procedure DAS( Var ErrFlag : integer); 
Procedure InitStuff ( var InitDone : Boolean ) ; 

{Calculations needed for scanning schronization and calibration: } 



Function NCNG ( NG 
Procedure Spline; 
Function NGWN ( WN 
Function WNNG { NG 
Procedure ONWN { WN 
Function WNNE ( NE 
Function NEWN ( WN 
Function dPZTdWN( WN 

{Status Update: } 
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Longint) Longint; 

Real ) Longint; 
Longint) Real; 
Real; var ON: integer); 
Longint ) : Real; 
Real ) : Longint; 
: Real ) : Real; 

Procedure KeepTrackL (var KTFlag: Boolean); 
Procedure KeepTrackM (var KTMFlag: Boolean); 
Procedure KeepTrackH {var KTHFlag: Boolean); 

{I/O Handlers: } 
Procedure GetNum (var GNNum: longint; var GNVal:Real;GNFlag:Boolean); 
Procedure Getstr (var GTstr SS ); 
Procedure GetStartPosition; 

{Movements: } 
Procedure MoveLMotor ( MWhich : integer; var MMFlag 
Procedure MoveHMotor ( MWhich : integer; var MMFlag 
Procedure MovePZT( var MPZTFlag : Boolean); 
Procedure MoveToWN{ var MTWFlag: Boolean); 
Procedure JumpOrN; 

{Data Display: } 
Procedure Zooml23; 
Procedure AutoZoom; 

{RS232: } 
Procedure WriteResp( WBuf : SS); 
Procedure GetFromTOF{var GFTBuf SS; WTime : Real ) ; 

Boolean); 
Boolean); 

Procedure SendToTOF{varOutBuf,InBuf:SS;Oneway:Boolean;WaitTime:Real); 
Procedure ToTOF; 

{Misc. Procedures: } 
Procedure AcouYesNo; 
Procedure CalCG; 
Procedure TChkDial(var Chan: integer; var TDFlag: Boolean); 
Procedure ScanDial{var SDFlag: Boolean); 
Procedure DataSave; 
Procedure QuitCollect{var QCKey: Char); 

IMPLEMENTATION 
Const 

CalN 27; 
Type 

CubType = Array[l .. CalN] of real; 
CalType = Array[1 .. CalN,1 .. 2] of real; 

Const 
CalRes: CalType = 

Var 

((2488.6,5624), (2537.7,6224), (2595.6,6844), (2672.7,7644), 
(2765.7,8644), (2852.6,9644), (2934.8,10644), (3014 .9,11644), 
( 3 064. 5, 12144) , ( 3143. 3, 13144) , ( 3 212. 8, 14144) , ( 3 288. 9, 15144) , 
{3361.9,16144), (3395.2,16644), (3434.2,17144), (3469.5,17644), 
{3549 .0, 19144), (3650 .6, 20644), (3741.8, 22144), (3831.9, 23644), 
(3919.8,25144), (4002.3,26644), (4080.7,28144), (4166.8,29644), 
(4234.9,31144), (4302.5,32644), (4391.2,34644)); 
{ Calibration with Monochrometer, 

need to be redone periodically } 

CubRes : CubType; 
(****************************PROCEDURES********************************) 

Procedure ErrorBox (ErrNum: integer; EBResu1t :Char); 
Const 

EB1 ='Board Error! Error number is: '; 
EB2 ='Please fix the error.CONTINUE?<Y/ N> '; 

var 
VertPosi : integer; 
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jstr2 : string [2]; 
begin 

str(ErrNum:2,Jstr2); 
SetViewPort(10,103,629,147,ClipOn); 
Vertposi := VertStart; 
OutTextXY(GetMaxX div 2,VertPosi,EBl+Jstr2+' .'); 
VertPosi := VertPosi + VertStep; 
OutTextXY(GetMaxX div 2,VertPosi,EB2); 
Repeat EBResult := Readkey; 
Until EBResult in ['Y', 'y', 'N', 'n']; 
ClearViewPort; 

end; 

Procedure ClearDrawings; 
Var 

( Proc ErrorBox } 

wl,w2,w3,w4,w5,w6 : string[9]; 
xl,x2,x3 : real; 

Begin 
xl . - DZero - DTop 
x2 .- PZero - PTop 
x3 .- ( RZero - RTop 
Str(xl:9:4,wl); 
Str(x2:9:4,w2); 
Str(x3:9:4,w3); 

I WindowRatio[l]; 
I WindowRatio[2]; 
I WindowRatio[3]; 

Str(WindowOffset[l) : 9 : 3,w4); 
Str(WindowOffset[2] :9:3,w5); 
Str(Window0ffset[3] :9:3,w6); 
SetViewPort(O,l53,GetMaxX,GetMaxY,ClipOn); 
ClearViewPort; 
SetViewPort(O,O,GetMaxX,GetMaxY,ClipOn); 
Rectangle(O,DTop-l,GetMaxX,DBot+l); 
Rectangle(O,PTop-l,GetMaxX,PBot+l); 
Rectangle(O,RTop-l,GetMaxX,RBot+l); 
SetViewPort(O,O,GetMaxX,GetMaxY,ClipOn); 
OutTextXY(l75,DTop+6, 'Data: YScale='+Wl+' 
OutTextXY(175,PTop+6, 'Power: YScale='+W2+' 
OutTextXY( 175,RTop+6, 'Refer: YScale='+w3+' 
Line(lO,DZero,GetMaxX-lO,DZero); 
Line(lO,PZero,GetMaxX-lO,PZero); 
Line(lO,RZero,GetMaxX-lO,RZero); 

Offset='+w4); 
Offset='+w5); 
Offset='+w6); 

end; 
{draw the Graphics Windows} 

{Proc ClearDrawings} 

Procedure DAS( var ErrFlag : integer); 
var 

board_num,base_adr,int_level,dma_level : integer; 
{D16 Board Para} 

Begin 
board_num :=0 ; int_level:=DASintLev; dma_level:=l; 
base_adr := DASAddress; 
dl6_init(board_num,base_adr,int_level,dma_level,ErrFlag); 

{ initialize the DAS-16 board } 
End; { procedure DAS } 

Procedure InitStuff; 
Const 

IMBl 
IMB2 
IMB3 

='Initialize Motor and DAS board.Make sure switch is on '; 
='Otherwise scan synchronization will be messed up ! 
='PRESS <YIN> FOR INITIALIZE. 

Var 
Vertposi 
ch,resp 
IMFlag 

integer; 
Char; 
integer; 

, . , , . , 



InitOK 
begin 

: Boolean; 
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Sound(2000);Delay(1000);NoSound; 
SetViewPort(10,103,629,147,ClipOn); 
VertPosi := VertStart; 
SetColor(Red); 
OutTextXY(GetMaxX div 2,VertPosi,IMB1); 
VertPosi :=VertPosi + VertStep; 
OutTextXY(GetMaxX div 2,VertPosi,IMB2); 
VertPosi :=VertPosi + VertStep; 
OutTextXY(GetMaxX div 2,VertPosi,IMB3); 
VertPosi : =VertPosi + VertStep; 
SetColor(LightGreen); {write dialog texts} 
Repeat ch :=Readkey until chin ['Y', 'y', 'N', 'n'); 
ClearViewPort; 
if chin ['Y', 'y') then 

begin 

else 

InitOK := True; 
if initOK then 

begin 
InitLMotor(O ,IMFlag); 
if IMFlag <> 0 then InitOK .- False; 

end; 
if initOk then 

begin 
InitLMotor (1 ,IMFlag); 
if IMFlag <> 0 then InitOK .- False; 

end; 
if initOk then 

begin 
InitHMotor(O,IMFlag); 
if IMFlag <> 0 then InitOK .- False; 

end; 
if initOk then 

begin 
InitHMotor(l,IMFlag); 
if IMFlag <> 0 then InitOK .- False; 

end; 
if initOk then 

begin 
ClearViewPort; 
OutTextXY( 320, 10,' Motors are initialized.'); 
Delay ( 1500) ; 
ClearViewPort; 
DAS ( IMFlag); 
if IMFlag <> 0 then InitOk .- False; 

end; 
if initOk then 

begin 
ClearViewPort; 

end 
else 

OutTextXY( 320, 10, 'DAS is initialized.'); 
Delay ( 1500); 
ClearViewPort; 

begin 
ErrorBox(IMFlag,Resp); 

end; 
end { if ch in [ 'Y' , 'y' ) } 

InitDone :=False; 

if not InitDone then 



begin 
ClearViewPort; 
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OutTextXY( 320, 10, 'Initialization not done.'); 
Delay(1500); 
ClearViewPort; 

end; 
end; { proc InitStuff ) 

Function NCNG 
Var 

X :real; 
begin 

X := 

NCNG : = 
end; 

FitSYNData[l,l] 
FitSYNData [ 1, 3] 
FitSYNData[l,4] 
Round(x); 

+ FitSYNData[1,2] 
* NG * NG+ 
* NG * NG * NG ; 

* NG + 

PROCEDURE spline; { do a natural spline } 
Var 

i, k: integer; 
p,qn,sig,un: real; 
x,y : CubType; 
u: "CubType; 

BEGIN 
new(u); 
for i := 1 to CalN do 

begin 
x [ i] : = Cal Res [ i, 1] ; 
y[i] := Ca1Res[i,2]; 

end; 
CubRes[1] := 0.0; 
u"[1] := 0.0; 

{ natural ) 
FOR i := 2 TO CalN-1 DO 

BEGIN 
sig := (x[i]-x[i-1]) I (x[i+1]-x(i-1]); 
p := sig*CubRes[i-1]+2.0; 
CubRes [i] := (sig-l.O)Ip; 
u"[i] . - (y[i+1)-y[i)) l (x[i+1]-x[i)) 

- (y [ i) -y [ i -1] ) I ( x [ i] -x [ i -1) ) ; 
u"[i) .- (6.0*u" (i) l (x[i+1]-x[i-1))-sig*u"[i-1))1p 

END; 
qn := 0.0; 
un := 0.0; 

{ natural ) 
CubRes[CalN] := (un-qn*u"[CalN-1])1(qn*CubRes[CalN-1]+1.0); 
FOR k : = CalN-1 DOWNTO 1 DO 

CubRes[k] := CubRes[k]*CubRes[k+1]+u" [k]; 
dispose(u) 

END; 

Function splint( x: real) real; 
VAR 

klo,khi,k: integer; 
h,b,a : real; 

BEGIN 
klo := 1; 
khi := CalN; 
WHILE khi-klo > 1 DO 

BEGIN 
k := (khi+klo) DIV 2; 
IF Ca1Res[k,1] > x THEN khi .- k ELSE klo .- k 
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END; 
h := Ca1Res[khi,1]-Ca1Res[klo,1]; 
a := {Ca1Res[khi,1]-x)lh; 
b := {x-Ca1Res[klo,1])1h; 
Splint := a*Ca1Res[klo,2]+b*Ca1Res[khi,2]+ 

{{a*a*a-a)*CubRes[klo)+{b*b*b-b)*CubRes[khi])*{h*h)l6.0 
END; 

Function NGWN; 
begin 

NGWN := Round(Splint(WN)); 
end; 

Function WNNG; 
Const 

BigWN 
SmallWN 

= 4700; 
2400; 

var 
i 
TempNG 
x1,x2,TempWN: 
Bingo 

begin 
x1 := SmallWN; 
x2 := BigWN; 
Bingo := True; 

integer; 
Longint; 
real; 
Boolean; 

then if { NG < Splint {x1) 
WNNG : = SmallWN 

else if ( NG > Splint 
WNNG : = BigWN 

else 

{x2) ) then 

Bingo := False; 
if not Bingo then 

begin 

end ; 

Repeat 
TempWN .­
if { NG < 

x2 .-
else 

( x1 + x2 ) I 2 . 0 ; 
Splint( TempWN ) ) then 

TempWN 

xl . - TempWN; 
until { ( x2 - x1 ) < 0 .0 01 ) ; 
Bingo . - True; 
WNNG . - TempWN; 

end; 
{ function WNNG } 

Function ThetaE ( NE : longint ) 
var 

: Real ; 

thetax real; 
begin 

thetax . - FitSYNData[2,1) + FitSYNData[2,2) * NE + 
FitSYNData[2,3] * NE * NE + 
FitSYNData[2,4) * NE * NE * NE ; 

ThetaE := 1.0 I IndexE * thetaX; 
approx. good! Sin{thetaE) Sin{thetax)lindexE } 

end ; { function ThetaE 

Procedure ONWN; 
var 

i,j : integer; 
x ,y, z,w real; 

begin 
x : = PumpWN - WN; 
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w .- 2.0 * IndexE*ThickE *(l.O+CFactor)* x 
* Cos( ThetaE(NEtalon) ) ; 

i . - Trunc(w); 
y .- i/( 2.0 *IndexE*ThickE *(l.O+CFactor) 

*Cos( ThetaE(NEtalon) ) ); 
j .- i + 1; 
z .- j/( 2.0 *IndexE*ThickE *(l.O+CFactor) 

*Cos( ThetaE(NEtalon) ) ); 
if Abs(y-x) < Abs(z-x) then 

ON .- i 
else 

ON := j; 
end; ( Procedure ONWN 

Function WNNE; 
var 

theta , x : Real; 
begin 

theta := ThetaE (NE); 
x:= OrderN /( 2.0*IndexE*ThickE *(l.O+CFactor)* Cos(theta) ) ; 
WNNE . - PurnpWN - x; 

end; ( function WNNE } 

Function NEWN; 
var 

xl,x2,x3,y3 real; 
begin 

xl : = 0; 
x2 : = EMax; 
Repeat 

x3 := ( xl + x2 )/ 2 . 0; 
y3 := WNNE(Round(x3)); 
if y3 < WN then 

x2 .- x3 
else 

xl .- x3; 
Until ( x2 - xl < 0.1 ) 
NEWN := Round(x3); 

end; { function NEWN } 

Function dPZTdWN; 
var 

x : Real; 
begin 

x := PurnpWN 
dPZTdWN .­

end; 

- WN; 
LCavity * (1.0 + CHFactor) 

{ Func dPZTdWN } 

Procedure KeepTrackL; 
var 

StringM : String[?]; 
StreWN : String[lO]; 

Begin 

I ( X * dLdV ) ; 

SetViewPort(GetMaXX div 2 -200,57,GetMaxX div 2-140,67,ClipOn); 
ClearViewPort; 
SetViewPort(GetMaXX div 2 +250,57,GetMaxX div 2+310,67,ClipOn); 
ClearViewPort; 
SetViewPort(10,57,GetMaxX,67,ClipOn); 
Str(NCrystal,StringM); 
OutTextXY(getMaXX div 2 -180,5,StringM); 
Str(NGrating,StringM); 
OutTextXY(GetMaxX div 2 +280,5,StringM); 

{ Write out current Motor Position} 
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SetViewPort(350,67,430,77,ClipOn); ClearViewPort; 
CurrentWN := WNNG(NGrating); Str(CurrentWN:l0:4,strCWN); 
OutTextXY(40,5,strCWN); 

( Write out current wavenumber 
end; 

{ Proc KeepTrackL } 

Procedure KeepTrackM; 
var 

RN 
StrRON : 
StrON 
StringM: 
StrWN 

Begin 

integer; 
String[2]; 
String[4]; 
String[7]; 
String[lO]; 

SetViewPort(GetMaxX div 2 -200,57,GetMaxX div 2-140,67,ClipOn); 
ClearViewPort; 
SetViewPort(GetMaxX div 2 +250,57,GetMaxX div 2+310,67 , ClipOn); 
ClearViewPort; 
SetViewPort(10,57,GetMaxX,67,ClipOn); 
Str(NCrystal,StringM); 
OutTextXY(GetMaxX div 2 -180,5,StringM); 
Str(NGrating,StringM); 
OutTextXY(GetMaxX div 2 +280,5,StringM); 

{ Write out current LMotor Position} 

SetViewPort(310,57,390,67,ClipOn) ; ClearViewPort; 
RoughWN := WNNG(NGrating); Str(RoughWN:9:4,strWN); 
OutTextXY(40,5,strWN); 

{ Write out rough wavenumber 
Str(NEtalon,StringM); 
SetViewPort(190,67,250,77,ClipOn); 
ClearViewPort; 
OutTextXY(30,5,StringM); 

{ Write out current HMotor Position } 
CurrentWN :=WNNE(NEtalon); 
Str(CurrentWN:10:4,StrWN); 
SetViewPort(500,67,600,77,ClipOn); 
ClearViewPort; 
OutTextXY(50,5,StrWN); 

( Write out current wavenumber } 
Str(OrderN,StrON); 
RN : = OrderN-Trunc( 2 . 0*IndexE*ThickE* 

(l.O+CFactor)*(PumpWN -CurrentWN)); 
Str(RN,strRON); 
SetViewPort(320,67,390,77,ClipOn); 
ClearViewPort; 
OutTextXY(35,5,StrON+' ('+StrRON+') '); 

( Write out etalon interference orders 
SetViewPort(l0,103,GetMaxX-10,147, ClipOn); 

end; { Proc KeepTrackM } 

Procedure KeepTrackH; 
var 

StringM: String[7] ; 
StrWN : String[lO]; 
StrPZT: String[8]; 

Begin 
SetViewPort(GetMaxX div 2 -200,57,GetMaxX div 2-140,67,ClipOn); 
ClearViewPort; 
SetViewPort(GetMaxX div 2 +250, 57,GetMaxX div 2+310,67,ClipOn); 
ClearViewPort; 
SetViewPort(10,57,GetMaxX,67,ClipOn); 
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Str(NCrystal 1 StringM); 
OutTextXY(getMaxX div 2 -180 1 5 1 StringM); 
Str(NGrating 1 StringM); 
OutTextXY(GetMaxX div 2 +280 1 5 1 StringM); 

{ Write out current LMotor Position} 

SetViewPort(310 1 57 1 390 1 67 1 ClipOn); ClearViewPort; 
RoughWN := WNNG(NGrating); Str(RoughWN:10:4~strWN); 
OutTextXY(40 1 5 1 strWN); 

{ Write out rough wavenumber 
Str(NEtalon 1 StringM); 
SetViewPort(190 1 67 1 250 1 77 1 ClipOn); 
ClearViewPort; 
OutTextXY(30 1 5 1 StringM); 

{ Write out current HMotor Position} 
CurrentWN :=WNNE(NEtalon); 
Str(CurrentWN:10:4 1 StrWN); 
SetViewPort(345 1 67 1 435 1 77 1 ClipOn); 
ClearViewPort; 
OutTextXY(45 1 5 1 StrWN); 

{ Write out current wavenumber } 
Str(DAVolts:8:4 1 StrPZT); 
SetViewPort(560 1 67 1 630 1 77 1 ClipOn); 
ClearViewPort; 
OutTextXY(35 1 5 1 StrPZT); 

{ Write out current PZT Voltage } 
SetViewPort(10 1 103 1 GetMaxX-10 1 147 1 ClipOn); 

end; 
{ Proc KeepTrackH 

Procedure GetNum (var GNNum : longint; var GNVal Real; 
GNFlag: Boolean); 

The Procedure that reads the input numbers } 
var 

GNOk 1 GNReturn 1 GNBS 
GNkey 
GNTemp 
GNstring 
GNCode 1 jlk 

Begin 
j: = 1; 
GNstring := 1 

GNTEmp : = 1 

Repeat 
Repeat 

I • 
I 

GNOk := False; 
GNkey :=ReadKey; 

Boolean; 
Char; 
String(8); 
String(10); 
Integer; 

I • 
I 

GNOk : = ( GNKey in ( I - I I I • I I I 0 I •• I 9 I l ) ; 
GNReturn := ( Ord(GNKey) = 13 ); {Carriage return 
GNBS : = ( Ord ( GNKey) = 8 ) ; { BackSpace } 

Until GNOk or GNReturn or GNBS; 

if GNOk then 
Begin 

GNTemp(j) := GNKey; 
OutText(GNTemp(j)); 
MoveRel(8 1 0); 
j := j + 1; 

End 
else if GNBS then 

Begin 
if j > 1 then 



End 
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begin 
j := j - 1; 
Moverel(-8 1 0); 
SetColor(DarkGray); 
OutText(GNTemp[j]); 
SetColor(LightGreen); 
GNTemp [ j J : = I I ; 

end; 

else ( GNReturn 
begin 

K:=O; 
Repeat 

K:=K+ 1; 
if K <= (11-j) then 

GNstring[k] := 1 1 

else 
GNstring[k] :=GNTemp[k-(11-j)]; 

Until K=10; 
if j > 1 then 

begin 
if GNFlag then 

Val(GNstring 1 GNnuml GNCode) 
else 

Val(GNString 1 GNVall 
end; 

if ( GNstring =I I ) or 
begin 

GNVal ·- -1.01; 
GNNum . - -1; 

end; 
( ERROR ! return -1.01 

end; 
Until GNReturn; 

end; ( proc GetNum 

Procedure Getstr ( var GTstr ss ) ; 
var 

ilj 
temp 
ch 

integer; 
SS; 
char; 

begin 
Temp : = 1 I; 
GTStr: =I I; 
i : =1; 
Repeat 

ch :=Readkey; 
if not ( ch in [ #13 1 #8 ] ) then 

begin 
Temp[i] := c h; 
i := i + 1; 
OutText(Temp[i-1]); 
MoveRel(8 1 0); 

end; 
if ord(ch) = 8 then 

begin 

end; 

i :=i -1; 
SetColor(DarkGray); 
MoveRel( -8 1 0); 
OutText(Temp[i ]); 
SetColor(lightGreen); 

Until chin [ #13 ]; 

GNCode); 

( GNCode 

and -1 

<> 0 )then 



end; 

Procedure 
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if i > 1 then 

else 

for j := 1 to i-1 do 
GTStr:= GTStr + Temp[j] 

GTStr :=''; 
{ Proc GetStr } 

GetStartPosition; 
Const 

GSPl 
GSP2 
GSP3 
GSP4 

'Input new motor positions: (Will 
'NCrystal ? (-50000 to 50000) 
'NGrating ? (-50000 to 50000) 
'NEtalon 7 (-50000 to 50000) 

mess up synchronization!)'; 

Var 
VertPosi 
GSPFlag 
JunkR 
Junk I 

integer; 
Boolean; 
Real; 
Longint; 

begin 
SetViewPort(l0,103,629,147,ClipOn); 
VertPosi := VertStart; 
OutTextXY(GetMaxX div 2,VertPosi,GSP1); 
VertPosi := VertPosi + VertStep; 

OutTextXY(GetMaxX div 2,VertPosi,GSP2); 
MoveTo(500,Vertposi); 
GetNum(Junki,JunkR,True); 
if junki <> -1 then 

NCrystal := Junki; 
VertPosi := VertPosi + VertStep; 
OutTextXY(GetMaXX div 2,VertPosi,GSP3); 
MoveTo (500,VertPosi); 
GetNum(Junki,JunkR,True); 
if junki <> -1 then 

NGrating := Junki; 

ClearViewPort; 
VertPosi := VertStart; 
OutTextXY(GetMaxX div 2,VertPosi,GSP4); 
MoveTo(500,Vertposi); 
GetNum(Junki,JunkR,True); 
if Junki <> -1 then 

NEtalon .- Junki; 
ClearViewPort; 

end; {proc getstartposition} 

Procedure MoveLMotor; 
var 

Movestep longint; 
Ch char; 
CheckFlag integer; 
Flag Boolean; 
i string[3]; 

Procedure GetMMStep (GMNum:integer;var 
GMMstep:longint;GMMnum:longint); 

const 

, . , 
, . , 
, ; 

GMMS1A =' Move the crystal motor at constant speed '; 
GMMS1B =' Move the grating motor at constant speed '; 
GMMS2 ' Please wait until motor stops to execute this command'; 
GMMS3 = ' Enter the number of steps : '; 

Var 
VertPosi 
JunkR 

integer; 
Real; 
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begin 
SetViewPort(10,103,629,147,ClipOn); 
Vertposi :=VertStart; 
if GMNum = 1 then 

OutTextXY(GetMaxX div 2,VertPosi,GMMS1A) 
else 

OutTextXY(GetMaxX div 2,VertPosi , GMMS1B); 
VertPosi : = VertPosi + VertStep; 
OutTextXY(GetMaxX div 2,VertPosi , GMMS2); 
VertPosi := VertPosi + VertStep; 
OutTextXY(GetMaxX div 2,VertPosi,GMMS3); 
MoveTo( SOO,VertPosi); 
GetNum ( GMMstep,JunkR,True); 
if ( GMMstep + GMMnum > CGMax ) or 

( GMMstep + GMMnum < CGMin ) then 
GMMstep : = 0; 

Delay (800); 
ClearViewPort; 

end; 
SubRoutine GMMstep } 

Begin 
if MWhich = 0 then 

else 

begin 
GetMMStep(l,MoveStep,NCrystal); 
if ( MoveStep <> 0 ) and ( MoveStep <> -1 ) 

begin 

end; 
end 

TurnLMotor(O,MoveStep,CheckFlag); 
if CheckFlag <> 0 then 

ErrorBox(checkflag,ch) 
else 

MMFlag :=True; 

begin 
GetMMStep(2,MoveStep,NGrating); 

then 

if ( MoveStep <> 0 ) and ( MoveStep <> -1 ) then 
begin 

end ; 
end; 

end; 

TurnLMotor(l,MoveStep,CheckFlag); 
if CheckFlag <> 0 then 

ErrorBox(checkflag,ch) 
else 

MMFlag :=True; 

proc MoveLMotor 

Procedure MoveHMotor; 
var 

Move step 
Ch 
CheckFlag 
Flag 

Procedure 
const 

GMMSl 
GMMS2 
GMMS3 = 

Var 

longint; 
char; 
integer; 
Boolean; 

GetMMStep (var GMMstep : longint; GMMnum longint); 

' Move the etalon motor at constant speed '; 
' Please wait until motor stops to execute this command'; 
' Enter the number of steps : ' ; 

VertPosi : integer; 
JunkR :Real; 

begin 
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SetViewport(l0,103,629,147,ClipOn); 
Vertposi :=VertStart; 
OutTextXY(GetMaXX div 2,VertPosi,GMMS1); 
VertPosi := VertPosi + VertStep; 
OutTextXY(GetMaXX div 2,VertPosi,GMMS2); 
VertPosi := VertPosi + VertStep; 
OutTextXY(GetMaXX div 2,VertPosi,GMMS3); 
MoveTo( 500,VertPosi); 
GetNum ( GMMstep,JunkR,True); 
if ( GMMstep + GMMnum > EMax) or 

(GMMstep + GMMnum < EMin) then 
GMMstep : = 0; 

Delay (800); 
ClearViewPort; 

end; 
SubRoutine GMMstep ) 

Begin 

end; 

if MWhich = 0 then 
begin 

GetMMStep(MoveStep,NEtalon); 
CheckFlag :=0; 
if ( MoveStep <> 0 ) and ( MoveStep <> -1 ) then 

begin 
TurnHMotor(O,MoveStep,CheckFlag); 
if CheckFlag <> 0 then 

ErrorBox( checkflag,ch) 
else 

MMFlag :=True; 
end; 

end 
proc MoveHMotor 

Procedure MovePZT; 
Const 

MPZTl = ' Change DAinput to PZT controller . 
MPZT2='Enter The new DAvoltage ( 0 to 5 v ) : 

Var 
X : Real; Y : Longint; 

Begin 
SetViewPort(10,103,629,147,Clipon); 
OutTextXY(320,vertStart,MPZT1); 
OutTextXY(320,vertStart+vertStep,MPZT2) ; 
MoveTo(530,VertStart+VertStep) ; 
GetNum(Y,X,False) ; 
if ( X>= 0.0 ) and ( X<= PZTMax/ PZTGain) then 

begin 
DAVolts := X; 
GoPZT(MPZTFlag); 

end ; 
Delay(500); 
ClearViewPort; 

End; 

Procedure MoveToWN; 
Const 

{ proc MovePZT ) 

MTWl = 'Move Crystal/Grating to lase at a new wavenumber: 
MTW2 ='Enter the wavenumber to goto: 

Var 
vertposi, flag : integer; 
Junki, NcOld, NgOld, deltaC, deltaG 
JunkR, NewWN : real; 
MoveYes : Boolean; 

longint; 

, . , 
, . , 

, . , 
, . , 
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begin 
SetViewPort(10,103,629,147,clipOn); 
VertPosi : =vertStart; 
OutTextXY(GetMaxX div 2 , VertPosi,MTW1); 
VertPosi := VertPosi + VertStep; 
OutTextXY(GetMaxX div 2, VertPosi,MTW2); 
MoveTo(500,VertPosi); 
GetNum(Junki,JunkR, False); 

MoveYes := False; 
if (JunkR > 2600) and (JunkR < 4700) then 

begin 
NewWN := JunkR; 
MoveYes .- True; 

end; 
Delay(800); 
ClearViewPort; 

if MoveYes then 

end; 

begin 
NGOld :=NGrating; 
NcOld :=NCNG(NGrating); 
deltaG :=NGWN(NewWN)-NgOld; 
deltaC :=NCNG( NGWN(NewWN) ) - NcOld; 
TurnLMotor(1,deltaG,flag); 
TurnLMotor(O,deltaC,flag); 

end; 
{ porcedure MoveToWN } 

JumpOrN; Procedure 
Const 

JPN1 
JPN2 

='Change the order of interference by 1. '; 

Var 
ch 
flag 
nj 

='Plus 1, Minus 1, or Cance l . <P/M/C>? 

char; 
integer; 
Longint; 

'. 
' 

Begin 
SetViewPort(l0,103,629,147,Clipon); 
OutTextXY(320,VertStart,JPN1); 
OuttextXY(320,vertStart+vertStep,JPN2); 
Repeat c h := readkey until chin ['P', 'p', 'M', 'm', 'C', 'c']; 
if ch in [ ' P' , 'p' ] then 

begin 
OrderN := OrderN + 1; 

end 

if ( NEWN(CurrentWN) <= 0.9 * EMax ) 
and ( NEWN(CurrentWN) >= 0.1 * EMax ) then 
begin 

end 
else 

nj := NEWN(CurrentWN) - NEtalon; 
TurnHMotor(O,nj,Flag); 

begin 
OrderN := OrderN - 1; 
Sound(1000);Delay(1000) ; Nosound; 

end; 

else if Chin ['M', 'm'] then 
begin 

OrderN : = OrderN - 1; 
if ( NEWN(CurrentWN) <= 0.9 * EMax ) 

and ( NEWN(CurrentWN) >= 0.1 * EMax ) then 
begin 
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nj :=NEWN(CurrentWN) - NEtalon; 
TurnHMotor(O,nj,Flag); 

end 
else 

begin 
OrderN := OrderN + 1; 
Sound(1000); Delay(1000); NoSound; 

end; 
end; 

ClearViewPort; 
End; 

{ procedure JumpOrN } 

Procedure DrawTrace (Number : integer); 
Var 

i integer; 
wr,wo 
xr 

Begin 

: String[9 ); 
: Real; 

Case Number of 
1: { window 1} 

Begin 

End; 

xr := ( DZero - DTop ) I WindowRatio[1) 
Str(xr:9:4,wr); 
Str(Window0ffset[1) :9:3,wo); 
SetViewPort(2,DTop,637,DBot,ClipOn); ClearViewPort; 
SetViewPort(0,0,639,479,Clipon); 
OutTextXY(175,DTop+6, 'Data: YScale='+wr+ 

'Offset='+wo); 
Line(lO,DZero,629,DZero); 
SetViewPort(10,DTop,629,DBot,ClipOn); 
if NPresentPoint > 0 then 

Fo r i :=1 to NPresentPoint do 
PutPixel(Round((300.0 * (2 * i-

1) 1NDataPoints)), 
Round(DZero-DTop-WindowRatio[1) * 

(FileData[O,i] - Window0ffset[1)) ), 
Yellow); 

2: { window 2} 
Begin 

End; 

xr := ( PZero - PTop ) I WindowRatio[2) 
Str(xr:9:4,wr); 
Str(WindowOffset[2) :9:3,wo); 
SetViewPort(2,PTop,637,PBot,ClipOn); ClearViewPort; 
SetViewPort(0,0,639,479,Clipon); 
OutTextXY(175,PTop+6, 'Power: YScale='+wr+ 

' Offset='+wo); 
Line(10,PZero,629,PZero); 
SetViewPort(10,PTop,629,PBot,ClipOn); 
if NPresentPoint > 0 then 

For i :=1 to NPresentPoint do 
PutPixel(Round((300.0 * (2 * 

i- l) I NDataPoints)), 
Round(PZero-PTop-WindowRatio[2) * 

(FileData[1 ,i) - Window0ffset[2)) ), 
Yellow); 

3 : { window 3} 
Begin 

xr := ( RZero - RTop ) I WindowRatio[3) 
Str(xr:9:4,wr); 
Str(WindowOffset[3) :9:3,wo); 



end; 
End; 
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SetViewPort(2,RTop,637,RBot,ClipOn); ClearViewPort; 
SetViewPort(0,0,639,479,Clipon); 
OutTextXY(l75,RTop+6, 'Refer: YScale='+wr+ 

' Offset='+wo); 
Line(lO,RZero,629,RZero); 
SetViewPort(l0,RTop,629,RBot,ClipOn); 
if NPresentPoint > 0 then 

For i :=1 to NPresentPoint do 
PutPixel(Round((300.0 * 

End; 
{case} 

(2 * i- 1)/NDataPoints)), 
Round(RZero-RTop-WindowRatio[3] * 

(FileData[2,i] - Window0ffset[3]) ), 
Yellow); 

Proc: DrawTrace 

Procedure Zooml23; 
Const 

Zl23A ='Window Zoom/UnZoom by 20% or zero the offset on window 
1, 21 3 • I i 

Zl23B ='1,2,3 : Zm 1,2,3; 4,5,6:Unzm 1,2,3;7,8,9:Reset offset 
1,2,3 . Enter: '; 

var 
Wkey 
num,err 

Char; 
Integer; 

Begin 
SetViewPort(l0,123,629,147,ClipOn); 
OutTextXY(300,8,Zl23A); 
OutTextXY(300,18,Zl23B); 
Repeat Wkey:=ReadKey 
Until ( Wkey in [ '1', '2', '3', '4', '5', '6', '7', '8', '9'] ) and 

( (not Scanning) or ( ScanRep- NPresentRep > 30 ) ); 
Val(Wkey,num,err); 
ClearViewPort; 
if num =1 then 

WindowRatio[l] := WindowRatio[l] * 1.2 
else if num =2 then 

WindowRatio(2] .- WindowRatio[2] * 1.2 
else if num =3 then 

WindowRatio[3] . - WindowRatio[3] * 1.2 
else if num =4 then 

WindowRatio[l] .- WindowRatio[l] I 1.2 
else if num =5 then 

WindowRatio[2] .- WindowRatio[2] / 1.2 
else if num =6 then 

WindowRatio[3] .- WindowRatio[3] / 1.2 
else if num =7 then 

WindowOffset[l] :=0.0 
else if num =8 then 

Window0ffset[2] :=0.0 
else 

WindowOffset[ 3 ] :=0.0; 

if num > 3 then num .- num - 3 
if num > 3 then num .- num - 3 
DrawTrace (num); 

end; { proc Zooml23 } 

Procedure AutoZoom; 
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Const 
AZ1 ='Autozooming. Enter window number <11213>: '; 

var 
AZkey 
num,err 

: Char; 
: integer; 

begin 
SetViewPort(10,130,629,147,ClipOn); 
OutTextXY(310,10,AZ1); 
Repeat AZkey := Readkey 
until ( AZkey in ['1', '2', '3'] ) and 

( ( not Scanning ) or ( ScanRep 
Clearviewport; 
Val(AZkey,num,err); 
if NPresentPoint > 1 then 

begin 
if num = 1 then 

begin 

- NPresentRep > 30 ) ) ; 

if Abs(OPODmaxMin[2,0] - OPODMaxMin[1,0]) 

end 

< 0.0001 then 
WindowRatio[l] 

else 
.- 1000 

WindowRatio[1] := 0.85 * (DZero-DTop) 
I ( OPODmaxMin[2,0] - OPODMaxMin[1,0] ); 

Window0ffset[1] .- OPODMaxMin[1,0]; 

else if num = 2 then 
begin 

else 

if Abs(OPODmaxMin[2,1] - OPODMaxMin [1,1]) 
< 0 . 0001 then 

WindowRatio[2] 
else 

·- 1000 

WindowRatio[2] := 0.85 * (PZero-PTop) 
I ( OPODmaxMin[2,1] - OPODMaxMin[1,1] ); 

WindowOf f set [ 2] : = OPODMaxMin [ 1, 1] ; 
end 

begin 
if Abs(OPODmaxMin[2,2] - OPODMaxMin[1,2]) 

< 0.0001 then 
WindowRatio [3] . - 1000 

else 
WindowRatio[3] := 0.85 * (RZero-RTop) 

I ( OPODmaxMin [2,2] - OPODMaxMin[1,2] ) ; 
Window0ffset[3] .- OPODMaxMin[1,2]; 

end; 
DrawTrace (num); 

end; 
end; { Proc AutoZoom } 

Procedure WriteResp( WBuf : SS); 
begin 

SetViewPort(10,103,619,115,ClipOn); 
ClearViewPort; 
OutTextXY(310,6,WBuf); 

end; { proce WriteResp } 

Procedure GetFromTOF; 
var 

Reg2 : registers; 
SignalY,CountY,Done : Boolean; 
BeginT,TTime,FirstT,LastT,SigTime 
Th,Tm,Ts,Ts100 : Word; 

begin 

Real; 
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Reg2.Dx := 0; 
Reg2.Ah := 0; 
Reg2.Al := $E7; 
Intr(20,Reg2); 

Com1: port } 

Com1: 9600, n,8,2,­
Initialize Port com1 } 

GFTBuf :=' '; 
CountY := False; 
Gettime ( Th,Tm,Ts,Ts100); 
BeginT :=60 * Tm + Ts + Ts100 I 100.0 

Repeat 
GetTime ( Th, Tm, Ts, Ts100); 
TTime :=60 * Tm + Ts + Ts1 00 I 100.0 
Reg2.Ah :=3; 
Intr(20, Reg2); 
Signa1Y := (( Reg2.Ah and $01) = $01 ); 

if SignalY then 
begin 

SigTime := TTime; 
Reg2.ah :=2 ; 
Intr(20,Reg2); 

{ signal coming in 

GFTBuf := GFTBuf + Chr( Reg2.Al ); 

end; 

if not CountY then 
begin 

{ Get the signal 

FirstT := SigTime 
CountY .- True; 

end; 

Done := ( TTime - BeginT > WTime ) or 
(( TTime < BeginT) and ( 3600.0 + TTime - BeginT > WTime )) 
or ( CountY and ( (TTime - SigTime > 0.2) or 

( (TTime < SigTime) and (3600.0+ TTime- SigTime > 0.2) ) ) ) ; 
Until Done; 

LastT .- SigTime; 

if not CountY then 
begin 

GFTBuf : = ''; 

{ only wait for 10 Seconds } 

Sound(1000) ;Delay(2000);NoSound; 
end; 

end ; { Procedure GetFromTOF 

Procedure SendToTOF; 
Var 

Reg1 : Registers; 
Procedure Send; 

var 
LBuf,i : Word; 

begin 
Reg 1 . Dx . - 0 ; 
Reg1.Ah := 0; 
Reg1.Al := $E7; 
Intr(20,Reg1); 

LBuf :=length(OutBuf); 
for i := 1 to LBuf do 

Begin 
Reg1.Ah : =1 ; 

Subject to Change! Activate Com1 Port } 

Com1 : 9600, n,8,2,- } 
Initialize Port com1 } 

Reg1.Al :=Ord(OutBuf(i ]); 
Intr(20, Reg1); 



end; 

Begin 
Send; 

End; 
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Send Message } 
{ SubRoutine Send } 

if not Oneway then 
GetFromTOF(InBuf, WaitTime); 

End; 
procedure SendToTOF } 

Procedure ToTOF; 
{ YBC Send Character strings '$'+XXX+'@' to 

TOF computer, wait for response. 
A great try-out tool for testing port communication 

'Type in message 
'Message: '; 

end with <Return> ) : , . , 
Const 

ToTOFl 
ToTOF2 = 
ToTOF3 = 
ToTOF4 = 

'The message has been 
'The TOF response is: 

sent out, wait for response. 

var 
Vertposi 
ee,ff 
yy 

Integer; 
SS; 
Boolean; 

, . , 

{ YBC : temperary ? 
Begin 

SetViewPort(l0,103,629,147,ClipOn); 
VertPosi := VertStart; 

end; 

OutTextXY(GetMaxX div 2,VertPosi,ToTOFl); 
VertPosi := Vertposi + VertStep; 
OutTextXY(l50, VertPosi, ToTOF2); 
MoveTo(300,VertPosi); 
GetStr ( ee) ; 

{ RS232c communication: 
if not ( ee='' ) then 

begin 
VertPosi := Vertposi + VertStep; 
OutTextXY(GetMaxX div 2, VertPosi, ToTOF3); 
ee := '$'+ee+'@'; 
yy :=False; 
SendToTOF(ee,ff,yy,5 . 0); 
VertPosi := Vertposi + VertStep; 
OutTextXY(GetMaxX div 2,vertposi,ToTOF4+ff); 

end; 
Delay(lOOO); 
ClearViewPort; 

{ prcoedure ToTOF } 

Procedure AcouYesNo; 
Const 

, . , 

AYN = 'Toggle the acoustic/ion beam experimental mode switch? 
<YI N>: , . , 

var 
ch : char; 

begin 
SetViewPort(l0,103,629,147,ClipOn); 
OutTextXY(320,VertStart ,AYN); 
Repeat ch :=Readkey until chin ['Y', 'y', 'N', 'n']; 
Delay ( 500); 
ClearViewPort; 
if chin ['Y', 'y'] then 

begin 
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SetColor(DarkGray); 
SetViewPort(O,O,GetMaxX,GetMaxY,ClipOn); 
if AcouOnly then 

end; 

OutTextXY(l00,48, 'Acoustic') 
else 

OutTextXY(l00,48, 'Ion Spec'); 

SetColor(LightGreen); 
if AcouOnly then 

OutTextXY(l00,48, 'Ion Spec') 
else 

OutTextXY(l00,48, 'Acoustic'); 

AcouOnly 
end; 

Not AcouOnly ; 

{ proc acouYesNo } 

Procedure CalCG; 
Const 

{ Erase 

{ Write 

CCGl ='Calculate NC, NG for a certain wavenumber.'; 
CCG2 ='Enter wavenumber: '; 

var 
Junki,TempC,TempG longint; 
TempWN,WNTry Real; 
Strc, StrG String[?]; 
ch Char; 

Begin 
SetViewPort(l0,103,629,147,ClipOn); 
OutTextXY(310, Vertstart, CCGl); 
OutTextXY(200,Vertstart+VertStep,CCG2); 
MoveTo(460, VertStep+VertStart); 
GetNum(Junki,WNTry,False); 
if ( WNTry > 2200 ) and ( WNTry < 4700 ) then 

TempWN : =WNTry 
else 

TempWN := CurrentWN; 
TempG :=NGWN(TempWN); 
TempC :=NCNG(TempG); 
Str(TempG:7,StrG); 
Str(TempC:7,StrC); 

OutTextXY(310,VertStart+2 
' NG = ' + S t rG ) ; 

ch :=Readkey; 
ClearViewPort; 

* VertStep, 'NC '+StrC+ 

end; { proc CalCG } 

Procedure TChkDial; 
const 

TCl = 'Do A-D Time Check (check the trigger)?<Y/N>: '; 
TC2 = 'Select Channel Number (0 .. 2): '; 

var 
Tckey: Char; 
i, chft : integer; 

begin 
setviewport(l0,103,629,147,ClipOn); 
OuttextXY(310,vertStart,TCl); 
Repeat Tckey:=Readkey Until TCKey in ['Y', 'y', 'n', 'N']; 
if tckey in ['Y', 'y'] then 

begin 
TDFlag : = true; 
OuttextXY(310,vertStart+vertStep, tc2); 
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Repeat tckey :=readkey until tckey in ['0', '1', '2']; 
MoveTo(SSO,vertStart+vertStep); 
if tckey ='0' then 

begin 
chan := 0; Outtext('O'); 

end 
else if tckey ='1' then 

begin 
chan .- 1; Outtext('l'); 

end 
else 

begin 
chan .- 2; Outtext('2'); 

end; 
delay(SOO); 

Clearviewport; 
SetViewPort(5,67,95,77,ClipOn); 
Clearviewport; 
Setcolor(red); 
OutTextXY(45,5, 'Scanning .. '); 

DataSaved := False; 
SetColor(darkGray); 
SetViewPort(O,O,GetMaxX,GetMaxY,ClipOn); 
OutTextXY(480,48, 'Data Saved'); 
SetColor(Lightgreen); 
OutTextXY(480,48, 'Data UnSaved'); 
SetViewPort(l0,103,629,147,clipOn); 

Scanning := True; 
NPresentPoint .- 0; 
ClearDrawings; 

end 
else 

begin 

end; 

TDFlag := False; 
ClearViewPort; 

end; 

{ Proc Tchkdial } 

Procedure ScanDial; 
const 

var 

ssl ='Start Scan(Make sure trigger pulse is 
ss2 ='Scanning full mode rather than etalon 

sskey Char; 
i integer; 
zz Boolean; 
cc,dd SS; 
NGOld,NCOld,DeltaC,deltaG : Longint; 
FFlag : integer; 

begin 
setviewport(l0,103,629,147,ClipOn); 
OuttextXY(310,vertStart,ssl); 

connected)? <YIN>: '; 
only mode? <YIN>: '; 

Repeat sskey:=Readkey Until ssKey in ['Y', 'y', 'n', 'N ' ]; 
if sskey in ['y', 'Y'] then 

begin 
if resolution = 'Med' then 

begin 
OuttextXY(310,vertStart+vertstep,ss2); 
Repeat sskey:=Readkey Until ssKey in ['Y', 'y', 'n', 'N']; 
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if ssKey in ['Y', 'y'] then 
Smode :='Full' 

else 
begin 

Smode : ='Etalon'; 
EtaFirst:=Round(O.l*EMax);EtaLast:=Round(0.9*EMax); 
EtaStep:=Round(O.Ol*EMax}; 

end; 
end; 

SDFlag := True; 
Clearviewport; 
SetViewPort(5,67,95,77,ClipOn); 
Clearviewport; 
Set color (red) ; 
OutTextXY(45,5, 'Scanning .. '); 

DataSaved := False; 
SetColor(darkGray); 
SetViewPort(O,O,GetMaxX,GetMaxY,ClipOn); 
OutTextXY(480,48, 'Data Saved'); 
SetColor(Lightgreen); 
OutTextXY(480,48, 'Data UnSaved'); 
SetViewPort(l0,103,629,147,clipOn); 

Scanning :=True; 
NPresentpoint :=0; 
ClearDrawings; 

end 
else 

begin 

end; 

SDFlag := False; 
ClearViewPort; 

end; 

( Procedure ScanDial } 

Procedure DataSave; 
const 

DSl 
DS2A 
DS3 
DS4A 
DSS 

='Save the collected data to file. Enter <Y/N>: 
='Current data directory is: '; 
='Enter your personal code name (1 c haracter):'; 
='Saving data into file : '; 
='No data to save into the file 

var 
DSkey, c h 
DSV 
Cudir 
VertPosi,i,j,num 
year,month,day,dw 
stry, strm 
strd 
strnum 
name 
s 
YBCfile 
ScanLastl 

Char; 
String [ 60] ; 
SS; 
integer; 
word; 
String[l]; 
string[2]; 
string[ 3 ]; 
String [ 12] ; 
PathStr; 
Text; 
Real; 

begin 
SetViewport(10,103,629,147,ClipOn); 
VertPosi : =VertStart; 

I • 
I 

OutTextXY(GetMaxX div 2 , VertPosi,DSl); 

I o 

I 

Repeat DSkey : =ReadKey until DSkey in ['Y', 'y', 'N', 'n']; 
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if DSkey in ['N', 'n') then 
begin 

else 

VertPosi := VertPosi + VertStep; 
OutTextXY(300,VertPosi, 'Abort DATASAVING as requested' ) ; 

end 

begin 
GetDir(O, CuDir); 
DSV := DS2A + CuDir +' .'; 
VertPosi := VertPosi + 8; 
OutTextXY(300,VertPosi,DSV); 

{ Get the Datafile directory } 
Vertposi := VertPosi + 8; 
OutTextXY(300,VertPosi,DS3); 
Repeat ch := ReadKey 
Until ( Ord(ch) > 96 ) and Ord(ch) < 123 ); 

OutTextXY(550,Vertposi,ch); 

GetDate(year,month,day,dw); 
year := year Mod 10 
Str(year,stry); 
if month = 10 then 

strm :='A' 
else if month = 11 then 

strm :='B' 
else if month = 12 then 

strm :='C' 
else 

Str(month,strm); 
Str(day,strd); 

{ 'a' to 'z' 

if day < 10 then strd :='0'+strd; 

num := 0; 
Repeat 

num .- num + 1; 
Str(num,strnum); 
if num < 10 then strnum := '00' + strnum 
else if num < 100 then strnum := '0' + strnum 
else strnum := strnum; 

name := stry+strm+strd+ch+strnum+' . OPO' 
{ the format for datafile name 

S :=FSearch(name,CuDir); 
Until S ='' 

DSV :=DS4A +name+ ' .'; 
VertPosi :=VertPosi + 8; 
OutTextXY(300,Vertposi,DSV); 

if NPresentPoint >0 then 
begin 

Assign(YBCfile,name); 
Rewrite(YBCfile); 
Writeln(YBCFile, 'Opo Data'); 
Writeln(YBCFile,name); 
Writeln(YBCFile,Resolution+'Res'); 
ScanLast1 := ScanWNFirst+ 

(NPresentPoint-1)* ScanWNStep; 
Writeln(YBCFile, 'ScanRangeStep: 

', ScanWNFirst: 11:4,Char(9), 
ScanLast1:11:4,Char(9),ScanWNStep :11:4 ); 

WriteLn(YBCFile, 'ScanRep,NDataPoints,NAssign,NMeasure'); 
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writeln(YBCfile, ScanRep:lO,Char(9),NPresentPoint:lO, 
Char ( 9 ) , ' 0 ' , Char ( 9) , ' 0 ' ) ; 

Writeln(YBCFile, '#'+Char(9)+'WaveNumber'+Char(9)+ 
'Data'+Char(9)+'Power'+Char(9)+'Reference'+Char(9) 

+'TOF1'+Char(9)+'TOF2'); 
for j:=l to NPresentPoint do 

begin 
Write(YBCFile,j:3,Char(9)); 
Writeln(YBCFile,FileData[3,j) :9:4,Char(9), 

FileData[O,j) :9:4,Char(9),FileData[l,j) :9:4, 

end; 

Char(9),FileData[2,j) :9:4,Char(9), 
FileData[4,j) :9:4,Char(9) ,FileData[S,j] :9:4); 

Close(YBCfile); 
DataSaved := True; 
SetColor(darkGray); 
SetViewPort(O,O,GetMaXX,GetMaxY,ClipOn); 
OutTextXY(480,48, 'Data UnSaved'); 
SetColor(Lightgreen); 
OutTextXY(480,48, 'Data Saved'); 
SetViewPort(10,103,629,147,clipOn); 

end 
else 

begin 
Sound(800) ;Delay(2000);NoSound; 
ClearViewPort; 
VertPosi := VertStart; 
OutTextXY(300,VertPosi,DS5); 

end; 
end; { 'Y', 'N' } 
Delay ( 1000) ; 
ClearviewPort; 

{ proc Datasave 
Procedure QuitCollect; 

Const 
QCl 
QC2 
QC3 

='Quit the DATACOLLECT, return to Main Desktop.'; 
='Unsaved data WILL BE LOST! ! ! ' ; 
='Enter <Y/N>: '; 

Begin 
SetViewPort(l0,103,629,147,ClipOn); 
OutTextXY(GetMaXX div 2,VertStart,QCl); 
OuttextXY(GetMaXX div 2,VertStart+ VertStep,QC2); 
OuttextXY(GetMaXX div 2,VertStart+ 2 * VertStep,QC3); 
Repeat QCkey :=Readkey; 
Until QCkey in [ 'Y', 'y', 'N', 'n'); 
Delay ( 500) ; 
ClearViewPort; 

End; { proc QuitCollect } 
end. { unit SubRut 


