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M-file voamnunuuuuledud

function [ret,x0,str,ts,xts]=all(t,x,u,flag);

%AL1 is the M-file description of the SIMULINK system named AL1.
% The block-diagram can be displayed by typi yﬁLl.

% -

% SYS=ALI(T,X,U,FLAG)returns depénding on'FIAG certain
% system values given tnme*”f;omt T, cutrent state Vector, X,

% and input vector, U. "
% FLAG is used to mdy\ﬁtypeof cg.ltput to be returned in SYS.

% F 4 L 7 8
% Setting FLAG=1 czugg/ '1tolreturnstate derivatives, FLAG=2
% discrete states, FLAG=3

em outputs and FLAG=4 next sample
% time. For more info 10 d'other ‘Itiéns see SFUNC.

>

% 3,

%  Calling AL1 with a FL zerb - A

%  [SIZESJ=ALI([L[L[1.0). Feturnsa vectofSIZES, which
% contains the sizes of the state vector andofhﬁ'} parameters.
% SIZES(1) number of states ,T;'

% SIZES(2) number of discrete states
% SIZES(3)number of outputs ey
% SIZES(4).smber of inputs \y
% SIZES(5) number of roots (currently unsupported)
% SIZES(6) direct feedthrough flag -
% SIZES(7) number of sample times

% =

% For the definition‘of othet parameters in SIZES, see SFUNC.
% See also, TRIM, LINMOD, LINSIM, EULER, RK23, RK45, ADAMS, GEAR.

% Note: This M-file is only.used for saving graphical information;
%  after the model is loaded into memory an internal model
%  representation is used.

% the system will take on the name of this mfile:

sys = mfilename;

new_system(sys)

simver(1.3)

if (0 == (nargin + nargout))
set_param(sys, Location',[17,121,723,527])
open_system(sys)

end;



set_param(sys,'algorithm’, 'RK-45")
set_param(sys,'Start time', '0.0")
set_param(sys,'Stop time', '30")
set_param(sys, Min step size', '0.0001")
set_param(sys,'Max step size', '10")
set_param(sys, Relative error','le-3")
set_param(sys, Return vars', ")

add_block('built-in/Zero-Order Hold',[sys,"/,ZOH'])
set_param([sys,"/,'’ZOH'],...
'position’, [220 94,255 126])

add_block('built-in/Discrete Transfer Eén',[sys,'/','PID'])
set_param([sys,/',PID'],..c |
'Numerato#,'[1.<0. 9048§
l])

'Denox;:'n?wf' 00952
'positi 26 89, 195 1
add block('bullt-m/Swh' sJ‘ 'Sum‘i) T

set_param([sys,”,'Sum']... / B
'inputsy+-' 4. i

'position’, L 0 1”00 IOO 120])’

. N
add_block('built-in/Step Fen' [sys,’/‘ 'sp'])
set_param([sys,/,'sp'],... —

'Tlme','O', 2 f-?—'u-—-
' Aﬂer‘J,'O'
posmp_*[m'mn—

add block('buxlt-m/Sum [sys,'/,'STT)
set_param([sys,"/,'S7"],...
'inputs','-+',...
‘position’,[100,240,120,260})

%  Subsystem 'Response'.

new_system([sys,'/’,'Response'])
set_param([sys,”,Response'],'Location',[0,59,274,252])

add_block(‘built-in/S-Function',[sys,"/',['Response/S-function', 13,'M-file which
plots',13,'lines', 13,"]])

set_param([sys,/',[Response/S-function’,13,'M-file which plots',13,'lines', 13,"]],...

'function name','sfunyst',...
'parameters’,'ax, color, npts, dt',...
'position’,[130,55,180,75])

95



add_block(‘built-in/Inport',[sys,"/", Response/x'])
set_param([sys,"/, Response/x],...

'position',[65,55,85,75])
add_line([sys,", Response'],[90,65;125,65])
set_param([sys,/, Response'],...

‘Mask
Display','plot(0,0,100,100,[83,76,63,52,42,38,28,16,11,84,11,11,11,90,90,11],
[75,58,47,54,72,80,84,74,65,65,65,90,40,40,90,90]).,...

'Mask Type','Storage scope. ')
set_param([sys,"/',Response'],...

'Mask Dialogue','Storage scapc‘usmg MATLAB graph window.\nEnter
plotting ranges and line type:|Initial Time Rangg:{initial y-min:|Initial y-max:|Storage
pts.:[Line type (rgbw-.:x0).") 7
set_param([sys,"/’,Response'};:

'Mask Trgpslatc.,,'npts @4 color =@5; ax = [0, @1, @2, @3]; dt=-1;)
set_param([sys,”/,Respon

‘Mask Help','

7 i$ block \}SCS a MATLAB ﬁgure window to plot the input

signal. The graph limits are automatlcalfy scaled to the min and max values of the signal

stored in the scope"s si na;,ﬁ ef. L—mefype must be in quotes. See the M-file

sfunyst.m.")

set_param([sys,"" 'Respénsaﬁ(, S
‘Mask Entdes' ‘100V-2V2VTOOOV"y—/g--/c- /w:/m*/ro/b+"\/")

f s
%  Finished composite bléck ’Response

d. .J

set_param([sys,/,Response'},... - -
posmpn [555,85,585 125])

add_block('bullt-m/S/um,[sys,'/','Sl'])
set_param([sys,/,'S1']....
‘position’,[295,95,315,115])

add_block('built-in/Step Fen',[sys,”,L1'])
set_param([sys,/",'L1'],...
'Time','0',...
'pdsition’,[240,45,260,65])

add_block('built-in/Transport Delay',[sys, ", Delay'])
set_param([sys,"/', Delay'],...
Delay Time','15',...
'position',[405,90,445,120])

add_block('built-in/Transfer Fen',[sys,"",'Gp'])
set_param([sys,"’,'Gp'],...
'‘Denominator’,[10 17',...
'position’,[340,87,375,123])



add_block('built-in/Sum',[sys,'/,'S2'])
set_param([sys,'/,'S2'],...
'inputs’,'+-, ..
'position',[475,150,495,170])

add_block('built-in/Transport Delay',[sys,'/", Delay1'])
set_param([sys,/, Delay1'],...

‘Delay Time','15',... .

'position’,[390,150,430 1§0J) 4

!,f

add_block('built-in/Transfer Fen',[sys,"/" 'Gm'])
set_param([sys,"/','Gm'],...

'Denommator‘,’[lo 1]',...

-positio:?ﬂ 350,183])
add_block("built-in/Cl s 'Cxockq)

set_param([sys,"/,'Clock’};".. #

'positi [/ZS ;95 145 313])

add block(’buxlt-m/Abu/[s /“‘Abs'l) 4
set_param([sys,/,'Abs'], =4
'position’, 645 238,1.75 2621;_
el
%  Subsystem ['Inner',13 'ProdﬁEt'] —

2

=

i
I

new_system([sys,”.['Inner’,13 'Product']]) -

set_param([sys,' ['Irgjer' 13,"Product]],'Location’,[33, 47%253 634])

add_block('built-in/Product’,[sys,"/,['Inner’,13 , Product/Product']])
set_param([sys,/,['Inner!;13, Product/Product1]],...
‘position',[65,56,90,751))

add_block('built<in/Sum',[sys,'/",['Tnner’,13,"Product/Sum']])
set_param([sys,"/,['Inner',13, Product/Sum']]},...
‘inpitsy'+;...
'position',[125,55,145,75])

add_block(built-in/Outport',[sys,"/'[Inner’,13, Product/out_1']])
set_param([sys,",['Inner',13,"Product/out_11],...
'position’,[185,55,205,757)

add_block(‘built-in/Inport', [sys,"/, ['Inner’, 13,"Product/in_2"])
set_param([sys,"/,['Inner’,13,Product/in_21],...

Poid|'2,...

'position’,[15,90,35,110])



add_block('built-in/Inport',[sys,"/,['Inner,, 13, Product/in_1']])
set_param([sys,”,['Inner',13,"Product/in_1']],...

'position’,[15,25,35,45])
add_line([sys,”,['Inner’,13,"Product]],[40,100;60,70])
add_line([sys,/,['Inner',13,Product]],[40,35;60,60])
add_line([sys,”,['Inner’,13,"Product]],[95,65,120,65])
add_line([sys,”/,['Inner',13,"Product’]],[150,65;180,65])
set_param([sys,”/,['Inner',13,Product]],...

'Mask Display','\n', .

'Mask Type',' Dot Product'

'Mask Dialogue','Tnner (dot) product \ny—sum(ul *u2)")
set_param([sys,'/,['Inner’,13,'Produet']}....
'Mask Help','Computes the innes{doi) product of the inputs: sum(ul.*u2). The inputs
are vectors of the same lengtfx. Qutputis a s&ﬁalar.')

% Finished composite block [Taner'13, Product’].
set_param([sys,"/,['Inner’, 13"Prodqct]], —
'position’,[235,254,255,276)) + + © © \ &

% Subsystem 'Z_itae'. :
; £
Ak -’..I'."..

new_system([sys,/','Z_itae'])
set_param([sys,”/,'Z_itae'], 'Locatxon',{059 274,2_52b

add block('bullt-m/S-Functlon [sys '/' ['Z 1tae/S-functxon 13 'M-ﬁle which
plots',13,'lines',13,"]]) |
set _param([sys 'PZ 1ta€78-functxon 13,'M-file which plots', 13 'lines',13,"]],...
'function name','stunyst’...
'parameters','ax, color, npts, dt',...
‘position’,[130,55;180,75])

add_block(‘built-inInport',[sys,/",'Z_itae/x'])
set_param([sys,/,'Z_itae/x'],...

‘position’;[63,55,85,75])
add_line([sys,/,'Z_itae'],[90,65,125,65])
set_param([sys,/','Z_itae'],...

‘Mask
Display','plot(0,0,100,100,[83,76,63,52,42,38,28,16,11,84,11,11,11,90,90,11],
[75,58,47,54,72,80,84,74,65,65,65,90,40,40,90,90]).,...

‘Mask Type','Storage scope.")
set_param([sys,/','Z_itae'],...

‘Mask Dialogue','Storage scope using MATLAB graph window.\nEnter
plotting ranges and line type.|Initial Time Range:|Initial y-min:|Initial y-max:|Storage
pts.:|Line type (rgbw-.:x0):")
set_param([sys,/','Z_itae"],...
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‘Mask Translate','npts = @4; color = @5; ax = [0, @1, @2, @3]; dt=-1;)
set_param([sys,/,'Z_itae'],...

'Mask Help',This block uses a MATLAB figure window to plot the input
signal. The graph limits are automatically scaled to the min and max values of the signal
stored in the scope"s signal buffer. Line type must be in quotes. See the M-file
sfunyst.m.")
set_param([sys,/,'Z_itae'],...

'Mask Entrles' 'lOOV-2V2VlOOOV"y-/g--/c- /w:/m*/ro/b+"\")

%  Finished composite block 'Z_itae'.

set_param([sys,/,'Z_itae'],...
'position’,[380,245,410,285])

add_block('built-inllngator',{sys /. Tntegrator'])

set_param([sys, '/, Int ;
'positi 8/60! 255,325 75])

add_line(sys,[35,105,75,405)) + /=

add_line(sys,[380,10 0,5]) ——
add_line(sys,[355,165;385,165) | | *
add_line(sys,[435,165:4 70, of) siiia
add_line(sys,[500,160;518,160;515,210; 65’»210 75,115])
add_line(sys,[105,110; 15 Hon 2225

add_line(sys, [35,105;60,105: ;60; 255,95 2551) 7
add_line(sys,[125,250;140 250})-— =
add_line(sys,[200,110;215,110]) =
add_line(sys,[260,110;290,110])

add_line(sys,[320,1 W Y]
add_line(sys,[265,5 ;270,55;270,100;290,100]) g
add_line(sys,[450,105;550,105]) 1
add_line(sys,[450,105;455,105;455,155;470,155])
add_line(sys,[450,105;520,105;520,220;80,220;80,245;95,245])
add_line(sys,[260,110;270,110;270,165;310,165])
add_line(sys,[260,265;300,265])
add_line(sys,[150,305;185,305;185,270;230,2707)
add_line(sys,[180,250;200,250,200,260;230,260])
add_line(sys,[330,265,375,265])

F
|

drawnow

% Return any arguments.
if (nargin | nargout)
% Must use feval here to access system in memory
if (nargin > 3)
if (flag == 0)
eval(['[ret,x0,str,ts,xts]=',sys,'(t,x,u,flag);'])




else
eval(['ret =, sys,'(t,x,u,flag);")

end
else
[ret,x0,str,ts,xts] = feval(sys);
end
else
drawnow % Flash up the model and execute load callback
end
I,

__-Y‘
-

M-file veamImauguuniiounduiigylas Z-N

function [ret,xO,str,gﬁsk‘gpl'ZnS(t,x,u,ﬂag);
%SP1ZN5 s the'M-file description of the SIMULINK system named SP1ZNS5.
% The block—dsafé' canbe displayed by typing: SP1ZNS.

% " FyrEET

% SYS=SP1ZN5( ] FLAG) returns depending on FLAG certain

% system values ti point,BT;:current state vector, X,
% and input vegfor, U & .

Y i id

% FLAG is used t inﬁcate the type of output to be returned in SYS.

% ‘ ¥ 4 ..‘; ‘j. J’ -~

%  Setting FLAG=L/causes _SPIZNﬁ;ﬁfptum state derivatives, FLAG=2
%  discrete states, FLAG=3 system outputs and FLAG=4 next sample

% time. For more information and other options see SFUNC.

% N\ : £

%  Calling W:I
%  [SIZES]=SPIZN5([],[1,(],0), returnsa vector, SIZES, which

% contains the sizes of the state vector and other parameters.

% SIZES(1) number of states

% SIZES(2) number of discrete states

% SIZES(3) number of outputs

% SIZES(4) number of inputs

% SIZES(5) number of roots (currently unsupported)
% SIZES(6) direct feedthrough flag <

% SIZES(7) number of sample times

%

% For the definition of other parameters in SIZES, see SFUNC.
% See also, TRIM, LINMOD, LINSIM, EULER, RK23, RK45, ADAMS, GEAR.

% Note: This M-file is only used for saving graphical information;
%  after the model is loaded into memory an internal model
%  representation is used.

% the system will take on the name of this mfile:
sys = mfilename;
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new_system(sys)

simver(1.3)

if (0 = (nargin + nargout))
set_param(sys, Location',[0,38,784,584])
open_system(sys)

end;

set_param(sys,'algorithm’, 'Linear’)

set_param(sys,'Start time', '0.0")

set_param(sys,'Stop time',  '999999")

set_param(sys,'Min step size', '0.0001')

set_param(sys,'Max step size', '10")

set_param(sys, Relative error’,'le-3")

set_param(sys, Return vars', *) J

add block('bullt-u1/Sum',[sys,'/‘ 'Suml'])
set_param([sys,"/",'Sum1’
posmgn' 265 110/ 285 3130])

%  Subsystem 'PIDV JE

ey

new_system([sys,"" 'PID']) Sl
set_param([sys,/, PID"] )Pﬁocatlon f0.0 362 ,244))

add_block('built-in/Sum', [lys 1 ‘PID/Sum’}} hy

set_param([sys,/,PID/Sum'],... i
'inputs','++,. fﬂ
‘position, [245 57 ,265,93]) g

add_block('bullt-m/éam,[sys,'/',’PID/D'])
set_param([sys,"/','PI/D').... ]
'Gain',D,...
'position’,[95,129,115,151])

add_block(built-in/Gain', [sys,/, PID/Proportional'])
set_param([sys,”,'PID/Proportional],..,
'Gain','P';..
'position’,[120,13,140,37])

add_block(‘built-in/Transfer Fen',[sys,"/", PID/Integral'])
set_param([sys,'/,'PID/Integral'],...
‘Numerator','[I]’,...
‘Denominator’,'[1 07',...
'position’,[110,57,145,93])

add_block('built-in/Derivative', [sys,"/', PID/Derivative'])
set_param([sys,"/', PID/Derivative'],...



'position',[150,128,190,152])

add_block('built-in/Outport',[sys,"/,PID/Out_1')
set_param([sys,"/',PID/Out_1'],...
'position’,[290,65,310,85])

add_block('built-in/Inport',[sys,"/", PID/In_1'])
set_param([sys,"/,'PID/In_1"],...
'position',[25,65,45,85])
add_line([sys,”,"PID'],[120,140;145,140]) /
add_line([sys,"",'PID'],[270,75;285,75]) |/
add_line([sys,'/','PID'],[50,75;105,75]) -
add_line([sys,,'PID'],[65,75,65,140;90;1407)
add_line([sys,",'PID'"],[80,75;80,25;115,25])

add_line([sys,'/", PID'],[1955140:215,140:215,85,240,85])
add_line([sys,"/,'PID'},[150,75,240,751)
add_line([sys,/, PID'],[#45,25.210,25.210,65;240,65])

set_param([sys,"/',PID'], ..
Mask

'Mask Dialo, 'Enter exp‘i‘e,ssmns for proportional, integral, and
derivative terms.\nP+I/s+Ds| oportlonal IﬁtegrallDenvatlve N
set_param([sys,/',PID'"],

'Mask Transléte J,.'P—@l =@ 1LI.)—@Zi "
set_param([sys,"/',PID'],... ,

‘Mask Help' "This bfock unpleﬁlehts a PID controller where parameters
are entered for the Prbportnonal Integral and Derivative égns Unmask this block to see
how it works. The der vauve term is implemented using xtgue derivative block.")
set_param([sys,'/,'PI

‘Mask E.ntrles','l .068V1/22.5V5.625V") .

%  Finished composite block PID'.

set_param([sys,/,PID'],...
'position',[185,109,225,141])

add_block('built-in/Step Fen',[sys,','Set Point'])
set_param([sys,"/','Set Point'],...
'Time','0,...
'position',[70,110,90,130])

add_block('built-in/Sum',[sys,"/",'Sum'])
set_param([sys,"/,'Sum'],...
'inputs','+-',...
'position',[135,115,155,135])



%  Subsystem 'Response'.

new_system([sys,"/', Response'])
set_param([sys,'/, Response'],'Location',[0,59,274,252])

add_block(‘built-in/Inport',[sys,'/", Response/x'])
set_param([sys,"/',Response/x'],...
'position',[65,55,85,75])

add_block('built-in/S-Function',[sys,/',['Resp /onse/S -function',13,'M-file which
plots',13,'lines',13,"]])
set _param([sys '/",[Response/S-function',13 'M-ﬁféwhlch plots',13,'lines',13,"1],...
'function name','sfunyst',...
'parametgis’;'ax, color ts, dt',...
pos1tlor‘1)];1~30 1807 ])
add_line([sys,”', Responscj[90 65 125 ?5])

set_param([sys,"/,Respons o = |
'Mask Y
Display','plot(0,0,100,100 3 7 63“52 ,38,28,16,11,84,11,11,11,90,90,11],

[75,58,47,54,72,80,84,74,65465,65,90,40,40,00,90] ) .
'Mask 'Stbrage' swp&')
set_param([sys,"/', Response' J =
‘Mask Dialo e' 'Storage suig using MATLAB graph window.\nEnter
plotting ranges and line JInitial Time Kﬂ-!lgé |Initial y-min:|Initial y-max:|Storage
pts.:[Line type (rgbw-.:x0):") =,

A .f

set_param([sys,"/, Response'};.- - G-
'Mask Translate','npts = @4; color = @5; gx [0, @1, @2, @3]; dt=-1;)
set_param([sys,"' 'Rg;ponse] X )

‘Mask Help', 'Thls block uses a MATLABﬁgure window to plot the input
signal. The graph limits are automatically scaled to the min and max values of the signal
stored in the scope"s signal buffer. Line type must be in quotes. See the M-file
sfunyst.m.")
set_param([sys,"/', Response], ..

‘Mask Entries','SV-5V5V500\"y-/g--/c-./w:/m*/ro/b+"\/")

%  Finished composite block 'Response',

set_param([sys,"/', Response'),...
'position’,[495,100,525,140])

add_block('built-in/Transfer Fcn',[sys,,'Gp'])

set_param([sys,"','Gp'],...
'‘Denominator’,'[10 17.,...
'position’,[310,100,365,140])

add_block(‘built-in/Transport Delay',[sys,"/', Delay'])



set_param([sys,"/', Delay],...
Delay Time','24',...
'position’,[385,105,425,135])

add_block(‘built-in/Step Fen',[sys,,"Load'])
set_param([sys,/,'Load"],...
'Time','0',...
'position',[200,50,220,70])

%  Subsystem 'ITAE'.
new_system([sys,"/, TTAE']) ~
set_param([sys,'/', TTAE], Location',[0,59,274,252})

plots', 13, lines',13,"])" "
set_param([sys, /,[ TTAE/Sfuaciion, 13, M-file which plots’, 13, lines', 13,"]],..
'ﬁlnction >’,:s;faln$’st',.a;-. #

'parameters!,'ax golor; npts, dt!,...
'position’;f13; ,S‘#,'l’SOﬂS A
F d rF Y .

dd

add_block('built-in/ S-FMQn‘;[sys, '/',5ITAE/S-ﬁmction', 13,'M-file which

add_block("built-in/Inpor; ,[sﬁ,‘/’,'ﬂfAE/ ':D .

set_param([sys,/,TTAE/X],.. .~ .
'position’, [65,55,§S,75]) ek

add_line([sys, ", TTAET,[90,65,125,65])

set_param([sys,”/, ITAE",... - e )

'Mask, &)
Display",'plot(0,0, 106;100;[83;76;63;52;42,38,28,16, ,84,11,11,11,90,90,11],
[75,58,47,54,72,80:8)4;-74,65,65,65,90,40,40,90,90])',... Y

‘Mask Type','Storage scope.’) e
set_param([sys,”/, ITAE!),...

‘Mask Dialogue''Storage scope using MATL AB graph window.\nEnter
plotting ranges and lin€ type. |Initial Time Rangei|Inifial y-min:{Initial y-max:|Storage
pts.:|Line type {rgbw-.:x0):")
set_param([sys,'/,'ITAE'),...

‘Mask Translate','npts = @4; color = @3; ax = [0, @1, @2, @3]; dt=-1;")
set_param([sys,/,'ITAE']....

‘Mask Help','This block uses a MATLAB figure window to plot the input
signal. The graph limits are automatically scaled to the min and max values of the signal
stored in the scope"s signal buffer. Line type must be in quotes. See the M-file
sfunyst.m.")
set_param([sys,"/, ITAE"],...

'Mask Entries','5V-5V5V500V"y-/g--/c-./w:/m*/ro/b+"\/')

%  Finished composite block TTAE'.
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set_param([sys,/, ITAE"),...
'position’,[395,225,425,265])

add_block('built-in/Integrator’,[sys, "', Integrator'])
set_param([sys,"/',' Integrator’],...
'position’,[325,235,345,255])

%  Subsystem ['Inner',13,Product'].

new_system([sys,",['Inner’,13,Product']]) /
set_param([sys,"/,['Inner, 13, Product]], L ocationy[33,479,253,634])
add_block(‘built-in/Product’,[sys,7,[Inner', 13,Product/Product']])
set_param([sys,"/,['Inner', 13,Product/Product']]; ...
'position',[QS;%ﬂ,75]) i
- o \

add_block('built-in/Suxplf[g '/',['Inner‘,l}B,'Product/Sum']])
set_param([sys,/",['Inner' , Product/Sum1],...
'inputs','#,.. & & |

'positionﬂj,;éét‘gi,f 1'45p7 5])3;. .

add_block('built-in/Outpof{[gﬁs’;’/’;{'lnner‘_;i@,'Product/out_l']])
set_param([sys,”,['Inner, 13, Product/out 1],...
'position',[185,55,205,75]) =

«Ad

A

add_block(built-in/Inport’ [sys, %, [liner’, 13,Broduct/in_2])

set_param([sys,/,['Inner',13,Product/in_2'],... L
"Port’, 25 ' :
'positién’,[15,90,35,110]) Nl

s

add_block('built-in/Inport',[sys,,['Inner’,13, Product/in_1']])
set_param([sys,/,['Inner’, 13,"Product/in .1'},...

‘position',[15,25,35,45])
add_line([sys,'/4['Inner',13,Product]],[40,100,60,70])
add_line([sys,"/,['Inner',13, Product']],[40,35;60,60})
add_line([sys,”,['Tnuer’,13, Product']],[95,65;120,651])
add_line([sys,",['Inner',13,"Product]],[150,65;180,65])
set_param([sys,"/',['Inner',13,Product']],...

'Mask Display','.\n',...

‘Mask Type', Dot Product',...

‘Mask Dialogue', Tnner (dot) product.\ny=sum(ul.*u2)")
set_param([sys,"/,['Inner',13,Product]],...

‘Mask Help','Computes the inner (dot) product of the inputs: sum(ul.*
u2). The inputs are vectors of the same length. Qutput is a scalar.")

%  Finished composite block ['Inner’,13,Product'].



set_param([sys,”/,['Inner’,13,Product']],...
'position’,[260,234,280,256])

add_block(‘built-in/Abs',[sys,"/','Abs"])
set_param([sys,”/,'Abs'],...
'position’,[185,228,215,252])

add_block('built-in/Cloék',[sys,'/','Clock'])
set_param([sys,'/,'Clock’],...
'position’,[105,270,125,290])
add_line(sys,[95,120;130,120]) 2
add_line(sys,[160,125;180,125])
add_line(sys,[370,120;380,120])
add_line(sys,[430,120;490 120])
add_line(sys,[430,120;440,120;440,195:115, 1195 115,130;130,130])
add_line(sys,[220,240;255,240)) 2 1A
add_line(sys,[285,245;320,245])/ =
add_line(sys,[130,280;220, 28 20,250;255,2 0])
add_line(sys,[160,125;165,125;165,240; 180 2 O])
add_line(sys,[350,245;390 245}) i
add_line(sys,[225,60;235,60;235,115;260; 115])1
add_line(sys,[230,125;260,125])" - .
add_line(sys,[290,120;305,120]) L

drawnow

% Return any arguments.”
if (nargin | nargout)
% Must use feval here to access system in memory

if (nargin > 3)
if (flag ==10)
eval(['[ret,x0,str,ts,xts]=',sys,'(t,x,u,flag);')
else
eval(['ret =, sys, (t,xu.flag).'])
end
else
[ret,x0,str,ts,xts] = feval(sys);
end

else

drawnow % Flash up the model and execute load callback
end
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5.0 03 g 0.048 63 35.0 i15.1 63.0 0.81
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100[ 100 0500 1520 2050 2800 4300] 7450[ 16000 51000

10.0 150 0.600 285.0 380.0 530.0 800.0] 13500| 27500{ 84000
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Process | Dead |Dead Time / 7/l iﬁmnuﬁnﬂma'laﬁm‘é
' 20% %] 20%|  40%|  80%

Time Time Fraction

50 0.25 0.048 1.8 0.9 4.5 7.5

50 0.50 0.091 0.5 4.1 13.0

5.0 1.00 0.167 12 43 80 580

5.0 2.50 0.333

45 11.3 180 880|

5.0 5.00 0.500 g 151 310, 540 430.0

50 10.00| 0.667 55.0 910 1550( 10000
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Process | Dead |Dead Time / V\j ﬂ‘lﬂ')‘lﬂﬁﬁﬂﬂm‘lﬂﬁlﬂa

Time | Time | Fraction 90%| -80%|" 60%| J AA0%| . 20%| . -10% 0% 10% 40% 60% 80%
15.0| 1.0 0063] 3300 1220] 4 335|F f 178 ;‘ 8.1 47 1.19 33 11 25 69.0
150 25 0.143] 6250 2800f .88 ;’ 350 210 124} 1525 10.0} 32 6] 1140
150 50 0250] 10500 5500| .20 930 b, 470 315 3200 280} 86 165  600.0
150 100 0400 17100/ 10700l 4800f 250:5{ 1380 590| 5550 91.0| 240 480 18100
150 150 0.500] 24000] 15200 00l -~ 4600 2600] 1840 12000] 180.0 440 925 34000
150 200 0571] 32000] 21000 11400 7000{ 4150 3100[ 21050 3000 700  1480] 51000
: J:I.*__‘ i __.7:“'3:;

- L
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Process | Dead time /ﬁyﬁﬂwma'lanlqﬁﬁmﬂ'lnwmuummmNmmn
Fraction
=10 -50%|  -40%|  -30%] f/;h A0%| [ Ol 10%|  20%| 30%| 40%| 50%
e=1 0091 100 70 48 321 £ 20f 12| 169 265 465 114 365
=10 60%| -50%| -40%| " -30%| & -20%) -10%) . 0%  10%| 20%| 30%| 40%
8=2.5 0200 2300] 615 300 ol 155 83| " 46 81 257 48] 6%
=10 % 6% 4% 2% 0% 2%l 4%| 6% 8%
0=5 0.333 53 26| 195 169] /1550 -168F 94" 270] 580
1=10 -12%| -10%] 8%  6%| 4%t 2%l 0%|  2%|  4%| 6%| 8%| 10% 12%
8=7.5 0429 s500] 162] 145 1148] - 47 =i=32 36 48| 1122] 148 152 430
=10 4%|  -3%| -2%) < -1% 0% 1% 2% 39 4%
6=10 0500 128 74 63f ——584 56 59 Sl 135

L f -‘!ﬁ__lr
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Process | Dead Time fmmmienaa lefodinma Iniveauuiaesianain
Fraction
1=5 -90% -80" -70% 0% | -50%| 40%| 30%| -20%| -10% of 10%
0=025 0048 365 26l 1 22
=5 -90% %) - -50%|  -40%] B30%| -20%| -10% o 1%
6=0.5 0.091 2
1= 40%| 30%| -20%| -10% of 10%
8=1.0 7
1= “40%|  30%| -20%| -10% of 10%
025 i %30 23 14 82
1= 90%|  -80% 6| 60%| - 50%| 40%] -30%] %] % ol 8%
0=5.0 128 52 56
1= -2% -1% 0] 1%
6=10.0 62 58 g | 58
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Process | Dead Time manyaanaialefiodiama lndveauinedhanma
Fraction ' ¥

=5 10%]  20%| o 30%| . A0%| 50%) 60%] 70%] 80%| 90%

0=0.25 0.048 ¥ £ T 2.55] L 305, 365 42 5.1

1= 10%]  20%| 4 30%| & 0%t 50%|  60%|  70%| 80%| 90| 100%
8=05 0.091 338 61 105 108 275 73

=5 10%]  20%| 30%| - 40%|  50%| 60%|  70%|  80%| 90%| 100%
6=1.0 0.167 A B TR

=5 10%]  20%|  30%|. 4% L 60%|  70%]  80%|  90%| 100%
0=2.5 0.333 48| 6%

1= 8%|  %| 30%|  40%| 5% 60%| T0%| 80%| 90%| 100%
8=5.0 0.500 56| 145

=5 1%| 2%  30%1  40%| SO%! 60%% 80%| 90%| 100%
6=10.0 0.667 s8] Lo

g la -muqu'lxi'lé'




-

P 4 a4 ¢ o a 4
AT NN 33 ll?{ﬂwlﬂﬁﬂ'liﬂ’)‘l]f]mm‘lﬂﬂlﬂ”"ﬂﬂﬂlﬂﬂ1"1]‘\!84111]U1)1ﬁ80ﬂﬂﬂﬁ1ﬂ we 7=15

: 1
Process | Dead Time manudanaelefiediiisma Imlvesuuuhassianma
Fraction d . ¢
=15 -00%] -80%| A10%| ] 60%]  =50%| . 40%]. -30%] -20%] -10% of 10%
6-1.0 0063 685
=15 -90%|  -80% ol . 60%|  S0%[ 40%| 30%| -20%| -10% o 10%
0=2.5 0.143 o0l =363
1=15 90%| -80%|  -70%| 60%| S0%]| -40%| -30%| -20%| -10% of 8%
6=5.0 0.250 120
=15 00%| 80%| -70%| 60l sl 40%| -30%| -20%] 2% of 2%
6=15 0400
=15 0% 8l 70%| 60%| -s0%| 40l -30%]  2%| 1% o 2%
0=20 0.500 360|225 350
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Process | Dead Time AfAmuAan e lofiiedilowma Inuesituiassianain
Fraction ‘ - =

=15 10%]  200%| J530%) | 40%

6-1.0 0.063 F 71

=15 20%

625 0.143

=15

6-5.0 0250

=15 ‘

6-15 0400

=15

6-20 0.500

aunula
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. a 4 - A v ° - a
Process Dead |Dead Time _gnm'muﬂwma‘lamaatﬁanawmunm’laawm'muﬂwma
Time Time Fraction | -40%j -30%|  -20%| -10%| 0%| 10%| 20%| 30%| 40%

10.0 1.0 0.091] 22 5} 106{ 168 3.9 1.2 3.9 6.7 95| 124

10.0 2.5 0.200 0l 245 165 104 46| 103] 160] 220] 270

10.0 5.0 0.333j174.0] s680| 425 280) . 155] 275 400| 510] 620

10.0 25 0.429 Oof 119.0] —770] " 520[ 320/ 520 720/ 910] 1150

10.0 10.0 0.500 :g fﬁ?gw 12000 850] 560 8s50] 112.0] 142.0] 1770
N

Process | Dead |Dead Time| # ﬁij:mﬂ'ﬁwaﬂﬁ}gﬁtpﬁtﬁamwmwuiwaaaﬁn‘nuﬁﬂwma

Time Time | Fraction | 50%|  60%|. = 70%| 80%| 90%| 100%| 150%| 200%| 250%
10.0 1.0 0.091] 15.1} 180F 21505240/ 270 295] 460] 76.0] 90.0
10.0 2.5 0.200( 33.0] .385] 445} 520 585| 66.0] 1080] 162.0] 2250
10.0 5.0 0.333] 74.0] 896} 1020} 120.0] 138.0] 1550 | 260.0] 390.0] 560.0
10.0 75 0.429] 131.0] 1580} 1810 | 2150] 235.0] 250.0 | 460.0] 650.0] 920.0
10.0 10.0 0.500], 210.0] 240.0] 280.0 | 315.0] 360.0j 400.0 | 670.0] 1000.0] 1,380

LT — o
' |

- ;‘ i e
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g}mﬂim Ril‘lﬂﬂlﬂ 1% Y] Dlﬂﬂ‘l‘l’lﬂ‘ﬂﬂd uyudrasslinnuAanata

- \‘_J

Process Dead |Dead Time
Time Time Fraction
-45% ﬁﬂé 130,!«’ _-20%] -10%]  0%| 10%| 20%| 30%| 40%| 45%
10.0 1.0 0.091] 59.0 1211L , j 2|— 48 1.4 1.2 18] 28 52] 14.8] 43.0
-15%| " -10%| 0% 10%]| 20%
10.0 2.5 0.200 £ f 5 170] 14 46| 94| 240.0
FIF 2R a5%hN 0%] 5% 8%
10.0 5.0 0.333 r ' _}.600], 210f 155] 240] 580
-10%| -89 5% ..-3%| 0%|  5%| 10%
10.0 7.5 0.429 140.0| 130.0} - 66.0] 26.0] 320 78.0] 192.0
—F 4% 3%| 0%  3%| 4%
10.0 10.0 0.500 41430} 650] 56.0] 70.0] 130.0
3 £)
h;f‘ 7

144!
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Process | Dead |Dead Time - pamsulafieBamnig Z-N /7 IMC
Time Time | Fraction | -40%| -30%f" -20%| -10%} 0%| 10%| 30%| 50%| 80%| 100%| 150%| 200%
10.0 1.0 0.091] 19.1 2| & AOW L6715 AN3 4.6 16/ 08 0.2 0.2 04 04
10.0 2.5 0.200] 12.4 535 48]/ 63T 102 4.7 17} 08 0.0 0.5 0.6 0.6
10.0 5.0 0.333] 46 £ Aoy 197 724 3.8 16] 09 06| 06/ 07] 06
10.0 1.5 0429 56| 4.2) A7 #2148 56[% 3.3 14| 08 g7 Tasl 0N 07
10.0 10.0 0.500] 7.7 4 ‘4.0 “4.49] . 29 13| 08 e R S R
I B
PN
b 7
i "__J'?l‘_" ‘l—s-.
(A £
Z X

941
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Process | Dead |Dead Time _ * sannulafied (z-N /AMC)
Time Time Fraction 1
-45% 20%) -10%|  0%| 10%| 20%| 30%| 40%| 45%
10.0 1.0 0.091 0.3 ‘ 42.9 150 113] 139] 10.0 7.1 5.1 3.0
7 -15%| <10%) . 0%| 10%| 20%
10.0 2.5 0.200 F LT —= 69| " 10.2 5.9 0.4
/W{i P 8% 5%, 0%] 5% 8%
10.0 5.0 0.333 A[ ' BAVE D NE 7.4 46 1.9
: -10%] #10%] S -8%f. -5%| -3%|. 0%| 5%| 10%
10.0 15 0.429 1.3 I 13K - 2604 6 5.6 2.9 1.5
4%l 3%) 0%] 3% 4%
10.0 10.0 0.500 F_ 190 42 49 3.9 2.1
J__fiv-- r',‘-’_:-;__J:J
£ i:;;-__
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