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= Digi-Sign Player

The project “Digi-player” is intended to manipulate a slide show on a notebook which created and written by the
program, and in this case, an examle slide show is “Mathematica program philosophy.” Because the dides are
shown on the notebook, an input is written by the program and the result will be created by the Wolfram language
evaluation. This Digi-player is a stand-alone system working on the RaspberryPi Zero connected to a HDMI
display. System includes hardware electro-static switches to manage slide show, stop-restart-forward-backward
functions.

This program is composed of following specific routines using;

» Dataset of associations for the contents

Note book writing from the kernel for the running script
* GPIO connected electro-static switch for the controller
Task scheduling /O driver for un-synchronous control

* Object oriented program method for the switch driver

m hardware
1. RaspberryPi Zero W
2. 4-ch touch switch TTP224

W pin connection
RaspberryPi Zero W <-> 4-ch touch switch TTP224
V3.3V ->Vcc
GND -> GND
BCM19->0OUT1
BCM16 -> OUT2
BCM37 ->0OUT3
BCM38->0OUT4
Shutdown switch
BCMO05-> 1

GND ->2

m  Environment setup
1. Display resolution 800x600 56Hz is suitable
2. program cells must be set to Initialization-cell
3. Optionsfor the cell initialization must be set as,
Format -> Options for Global Preferences -> Global Preferences -> Notebook Options -> Evaluation
Options -> InitializationCellWarning -> False
Format -> Options for Global Preferences -> Global Preferences -> Notebook Options -> Evaluation
Options -> InitializationCellEvaluation -> True
4. To autostart the program, RaspberryPi PIXEL Desktop autostart set-up
add a next line to the file, /nome/pi/.config/Ixsession/L X DE-pi/autostart
@/opt/Wolfram/WolframEngine/11.0/Executables/mathemati ca/home/pi/test.nb

m Usage
1. abort & debug -> Press reset button before opening the window



2 | master.nb

2. shutdown the system -> Press reset button anytime after the slide show begun

(» digi-sign contents =)
slides = Dat aset [{

Associ ation[type - page, title ->"Mat hemati ca\ n\ nPhi | osophy of Progranm ng"],
Associ ation[type -» page, title ->"\n\nSynbol and Expression"],

Associ ation[type » exec, title ->"Blank Synbol", contents - "_"1,

Associ ation[type » exec, title ->"Expression", contents »"_[]"1],

Associ ation[type » exec, title ->"Expression with Bl ank", contents »"_[_]
Associ ation[type » exec, title ->"Expression Extended", contents - " _[_, _1"
Associ ation[type » exec, title ->"Expression Nested", contents »"_[_[11"1,
[]
i

]
1

1

Associ ation[type » exec, title ->"Expression Serialized", contents »"_ [_1"1,

Associ ation[type -» exec, title ->"Expressi on Extended, Nested and Serialized",
contents -»"_[_, _[1[_11"1,

Associ ation[type » exec, title ->"Pattern naned \"a\"", contents »"a_"],

Associ ation[type » exec, title ->"Expression named \"x\"", contents - "x[_]"1,

Associ ati on[type - exec,

title ->"Sequences of Evaluation", contents -»"x[_J1;x[_,_1"1,
Associ ation[type -» page, title ->"\n\nSet sonmething to Synbol "],
Associ ati on[type - exec,

title ->"Predefined Expression \"Set\"", contents -» "Set [x,1]1"],
Associ ation[type » exec, title ->"Evaluate Symbol \"x\"", contents - "x"],
Associ ati on[type - exec,

title ->"Predefined Expression \"Plus\"", contents » "Plus[x,a]"],

Associ ation[type -» page, title ->"\n\nSet something to Expression"],
Associ ation[type - exec, title ->"Evaluate Definition", contents -»"f [b]"]1,
Associ ation[type » exec2,
title ->"Syntax Sugar for Expression Definition with Pattern",
contents » {"f [a_]=1+a", "f [2]"}],
Associ ation[type » exec, title ->"Expression Predefined, \"List\"",
contents -» "List[1,2,a]"],
Associ ation[type - exec, title ->"Syntax Sugar for \"List\"",
contents » " {1, @, a, x[2], a=2, {a, 0}}"],
Associ ation[type -» page, title ->"\n\nSet and SetDel ayed"],
Associ ation[type » exec, title ->"Set", contents » {"a=2;\nf [a_]=1+a", "f [y]"}],
Associ ati on[type -» exec2,
title ->"SetDel ayed", contents » {"a=2;\nf [a_]: =1+a", "f [y]"}],
Associ ati on[type - page, title ->"\n\nListable"],
Associ ation[type » exec, title ->"Plus for List", contents -»"Plus[{1,2,b},c]"],
Associ ati on[type » exec, title ->"Plus is Listable", contents »"{1,2,b} +c"1,
Associ ati on[type - exec,
title->"Times for List", contents »"Tines[{1,2,b}, z]"],
Associ ation[type » exec, title ->"Apply Times and Plus to List",
contents » " {1,2,b}z+ c"],
Associ ation[type » exec, title ->"Apply Expression to List",
contents -» "Map[g, {2,3,4,b}1"1,
Associ ation[type - exec, title ->"Apply User Defined Expression to List",
contents » "f [a_]:=1+a;\nMap[f, {1, 2, 3, b}1"],
Associ ati on[type - exec, title ->"Make List", contents » "Table[i, {i, 5}1"1,
Associ ation[type - page, title ->"\n\nBeyond the Synbol "],
Associ ation[type » exec2, title ->"Synbol is nenber of the R ng",
contents » {" {_*1, _%0, _"-1x_}", " {S+S,S*S,s"-1,s*s"-1}"}1],
Associ ation[type - exec, title ->"So, Any Synbol can nane the Expression",
contents » "{0[], ©[], {1}[], SIin[_1}"1,
Associ ation[type -» page, title ->"\n\nPure Function"],
Associ ation[type -» exec2, title ->"Function and Pure Function",
contents » {"f [a_]: =a"2;\nMap[f, {1, 2, 3, b}1", "Map[#"2&, {1,2,3,b}1"}1,
Associ ation[type -» exec, title ->"Pure Function is al so Listable",
contents » " {#, #°2, #°3}&[ {1, 3}1" 1,
Associ ation[type » exec, title ->"List El ement Selection with Pure Function",
contents » "Sel ect [{2, 3,4, 5}, #>3&]"1,
Associ ation[type -» exec2, title ->"Pure Function returned from Eval uati on",
contents » {"h[x_]:=x"3+x"2; h'"", "h' [2]"}],
Associ ation[type -» page, title ->"\n\nList Oiented Progranmm ng"],
Associ ation[type -» exec2, title -> "Repl acement by Rul es",
contents » {"Unset [x];\nReplaceAll [{x,1,z}, x->51", "{X,Y,2}/.Xx->5"}1,
Associ ation[type » exec2, title ->"Replace Expression Applying Rul es",
contents » {"g=p*z+q/.z->y", "g/. {q->2, p->3}"1}1,
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Associ ati on[type -» exec2, title -> "Repl ace List Conponents",
contents » {"{1,2,3,4,5,6,7}/. (21417)->W", "{i,j,.k, 1}/.{j ->k, k=>j }"}1,
Associ ation[type » exec2, title ->
"Appl yi ng Answer of Solve to the Oiginal Equation”,
contents » {"x =.;\nans=Sol ve[y"2==x, y]", "y"2=x/. ans"}],
Associ ation[type » exec2, title ->"Replace List Conponents with Conditioned Rule",
contents » {"x= 9;\n{2, 3, 4}/.x_/;x>3 ->0",
"x=.;\n{{1, 2}, {a, 1}}/. {X_, y_}->X"2+y"2"}],
Associ ation[type » exec2, title ->"Replace List Conponents with Pattern Test",
contents » {"x=1;\n{1,2,3,4}/. x_?(#>2 &):>x+1",
"{{1,2}, {2,4}}/.\n{x_/; BvenQ[x], y_}->{y, X}"}1,
Associ ation[type » exec2, title ->"Pattern Priority",
contents » {"q[_]1= -1;\nq[1l]=0;\ng[x_Integer]: =1;\nq[x_List]:=Total [x];",
"{dq[21,9[1],9[{1, 2,3}],\nq[a], q[a=1],q[#3]1}"}],
Associ ation[type » exec, title ->"Direct Replacenent for List Conmponent",
contents »"n=(1,2,3,4,5,6,7};\nn[[3;;5]]1= © \nn"],
Associ ation[type -» page, title ->"\n\nProgranmmi ng Paradigni],
Associ ati on[type » exec2, title ->"Procedural progranm ng",
contents -» {"sum= 0;\nDo[sum =sumwi, {i, 10}1", "sumi'}1],
Associ ation[type » exec, title ->"List Oiented progranm ng",
contents -» "Apply[Plus, Range[10]1]"1,
Associ ation[type » exec2, title ->"Functional Programmi ng",
contents » {"sunF[0]1= O;\nsunF[n_/; n>0]: =n+sunF[n-11", "sunF[10]"}],
Associ ation[type » exec, title ->
"hject Oriented Progranmming - Class definition", contents -
"class[nam ]: = \nModul e[{a}, \nput [nam[x_]]": =a= X;\nget [nam”*: = a;]1;"1,
Associ ation[type » exec, title ->
"hject Oriented Programm ng - | nstance Construction",
contents - "cl ass[al pha]l;\ncl ass[beta];"]1,
Associ ation[type » exec2, title ->
"bject Oriented Progranm ng - I nstance Execution",
contents - {" {put [al pha[2]], put [beta[1]]}", " {get [al pha], get [beta]}"}],
Associ ation[type » page, title ->"end of slides"]
}
1
(»di splay font size definitions)
i nput Si ze = 38; i nput Smal | Si ze = 30;
out put Si ze = 38; out put Smal | Si ze = 30;
titleSize = 40;
text Si ze = 50;
innerlnterval =2;
innerintervallnit =2;
pagel nterval = 2;
pageNunber = 1;
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(xcl ear note book cell sx)
cl ear Wndow : = (Sel ecti onMove[nb, Al I, Notebook];
Not ebookDel et e[nb];
Not ebookW ite[nb, Cell [ToString[pageNunber], "Text"11];

)

(xtext page wite on the notex)
showText [text _] : = (cl ear W ndow,
Not ebookW ite[nb, Cell [text, "Text", textSize, Bol d, Background -» LightBlue]]

)
(*slide page increnment and decrenent x)

pageControl Pl us : = pageNunber = Mod[pageNunber +1, Length[slides], 17;
pageControl M nus : = pageNunmber = Max [pageNunber -1, 17];

(»show i nput and out put =)

showExec[title_, contents_] : = (cl ear Wndow;
Not ebookW ite[nb, Cell [title, "Subsection", titleSize]];
Sel ecti onMove[nb, Next, Cell J;
eval Do[contents])

(»show i nput and output including internal wait )
showExec2[title_, contents_] : = (cl ear Wndow;,
Not ebookW ite[nb, Cell [title, "Subsection", titleSize]l;
eval Do[contents[[1]]1];
sTi me = Sessi onTi me[] +i nnerlnterval;
Whi | e[And [sTi ne > Sessi onTi me[], status[stop] =="0"], Nonel;
eval Do[contents[[2]]]
):

(xeval Dox)
eval Do[contents_] : = (Sel ecti onMbve[nb, Next, Cell I;
Not ebookW ite[nb, Cell [contents, "Input", GayLevel [0.1], inputSnall Size]];
sTi me = SessionTine[] +i nnerlnterval;
Whi | e[And [sTi ne > Sessi onTi me[], status[stop] =="0"], Nonel;
Sel ecti onMove[nb, Next, Cell ];
out put = ToStri ng[Eval uat e [ToOExpressi on[contents], StandardForm]];
Not ebookW i t e [nb,
Cel | [TextData[{"evaluated.. ", Cell [BoxDataf[output], Bold, Blue, 321}111]

)

(xslide format changer «)
showPage : = (this = Normal [slides[[pageNunber]]];
Swi tch[this[type], page, showText [this[title]], exec, showkExec[this[title],
this[contents]], exec2, showexec2[this[title], this[contents]], None, {}1;);

(»swi tch Cl assx)
gpi o[nam_] : = Modul e[{process, conmstr, schTask},
set [nam[pi n_]] ": = (process = StartProcess [$Syst entShel | ];
constr ="gpio -g read " <>ToString[pin];
schTask = Creat eSchedul edTask [W it eLi ne[process, constr];
st at us [nam] = ReadLi ne[process], 0.17;);
start [nam] *: = Start Schedul edTask [schTask]; 1;

(#setup switch for shutdown processx)
swProcess = Start Process [$Syst enShel | 1;

Wi teLine[swProcess, "gpio -g node 5 in"J;
Wi teLi ne[swProcess, "gpio -g read 5"1;

| f [ReadLi ne[swProcess] ="0", Exit []];
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(xcontrol switch-pin definitions)
gpi oPi n = Associ ati on[stop » 19, start -» 16, forward - 26, backward -» 20];

(xconstruction of instances,initialize and start«)Map[gpi o, Keys[gpi oPin]];
Map[set, KeyVal ueMap[#l[#2] & gpioPin]l;
Map[start, Keys[gpi oPin]l;

(xprepare note book wi ndowsx)

nb = Cr eat eW ndow[W ndowMar gi ns -» {{0, 0}, {0, 0}},
W ndowFr ane -» " Modal Di al og", W ndowTitl e - None, W ndowEl emrents » None];

(xinitialize slide show taskx)

task = Creat eSchedul edTask [pageContr ol Pl us;
showPage, pagel nterval 1;

(xpage show taskx)

St art Schedul edTask [t ask];

(+mai | | oopx)
Wi | e[True,
Wi telLi ne[swProcess, "gpio -g read 5"1;
| f [ReadLi ne[swProcess] ="0",
Not ebookCl ose[nb]; $Epilog: = WiteLi ne[swProcess, "sudo shutdown -h now'];
Exit[11;
| f [status[stop] =="1", StopSchedul edTask[task]; innerlnterval =0];
If [status[start] ="1",
St art Schedul edTask [task]; innerinterval =innerintervallnit];
| f [status[forward] == "1", pageControl Pl us; showPage];
| f [status[backward] =="1", pageControl M nus; showPage]; ]



