Simple Restaurant Simulation

CUMYNATOp NPOCTOro pectopaHa

C# Training Exercises

3agaHuAa C# TpeHuHra



Overview (0630p)

- Goals - Uean
~  Problem Domain - OnucaHue 3aga4m
- Requirements - TpeboBaHMA

- Design Guidelines ~ PeKomeHaaumu K am3amHy




Goals (Uenn)

Concepts in Visual C# Step by Step chapters 6, 7, 8 = OcHoOBHble NoHATUA rnaB 6, 7, 8 U3 KH

Compound statements Step by Step

. - Onepaumm cpaBHEHMA
Exceptions pall P

Nullable types - MckntoyeHus

- HyneBble TMNbl (TUMNbl C BO3MOXHbIMKU HYJIEB

Simple classes and fields
3HAYEHUAMM)

Static members
- [lpocTble Knaccbl M oA

Copying objects
Pying obj ~  CTaTM4YeCKMe Y/eHbl

~ KonupoBaHMe 06bEKTOB



Problem Domain: A Simple Restaurant
(MocTtaHoBKa 3aga4u: NpocTon pecTopaH)

food
-~ This

|

>

You are the owner of a restaurant
The restaurant serves chicken (meat) and eggs

You have one employee, who obtains the food
materials, inspects the eggs, and preparares the

computer program will simulate:
Submitting requests from customers

Servicing the requests by preparing the food

Bbl Bhagenew, pectopaHa
PecTopaH nojaet amua U Kypuuy (Msco)

Y Bac ecTb O/IMH COTPYJHMK, KOTOPbIM NOSyYaeT
NPOAYKTbI MUTAHWUS, NPOBEPSET AMLA U FTOTOBUT €

JTa KOMNbOTEPHAsA NpoOrpamMma AoJIKHa
CMMY/IMPOBaTb:

~ [lpnem 3aKa3oB K/IMEHTOB

~ HaKpblBaHWe Ha CTON NPUrOTOBNIEHHbIX 61104



Requirements
(TpeboBaHUA)




Sample User Interface

(Mprmep nNosb3oBaTeNbCKOro MHTEpdenca)

Me
nu
( @® Chicken O Egg

Quantity | Submit new request |

[ Copy the previous request ]

Egg Quality: 65

[ Prepare Food ]

Results




Simulated Employee Actions
(CuMynauma noseeHMa CoTpyaHUKA)

1. Submit new request 1. [lpeM HOBOro 3aKasa
2. Copy the previous request 2. KonupoBaHue npejbiayLiero 3akasa

3. Prepare food 3. [purotoBneHue eppbl




Action 1: Submit New Request
/lenctBue 1. Nprem HOBOro 3aKasa

The employee is requested to obtain food
materials

y

The request contains: -
- Menu item (chicken or egg)
- Quantity (numeric value)

The employee reports back to you what he -
obtained

Your employee is forgetful! -
1/3 of the time he obtains a different menu
item than you requested

He always obtains the correct requested -
quantity

If he obtains eggs, he also inspects their quality-
and reports them to you.
However, he forgets to do so %2 of the time.

CoTpyAHUKY NpeaaaraeTca noayuYmTb NPoAYKThI
MUTaHUS

3anpoc COAEPKMT:
~  JNEeMEeHT MEeHI0 (Kypuua Mn S1Lo)
- KonmnyecTtso (YMCI0BOE 3HAYEHUE)

CoTpyAHMK coobLlaeT obpaTHO BaM, YTO OH
NoAroTOBMA

Y Bac 3a6bIBYMBbIM paboTHMK! B 1/3 cnyyaes
noAroTaB/IMBaeT He To 61100, KOTOpOe 6bl/I0
3aKasaHo

OH Bcerga noarotaBamMBaeT npaBunJibHOE
3anpoLweHHOoe KOJIM4eCTBO.

Ec/iv oH mony4yaeT Aanua, OH TaKKe npoBepseT
MX Ka4yecTBO M coobLlaeT Bam. K-coxKaneHu
OH 3abbIBET cAenaTb 3TO B MOJIOBMHE CY



Action 2: Copy the Previous Request

(JerctBme 2. KonupoBaHue npejpblayLiero 3akasa)

- The employee will obtains the same -~ PabGOTHMUK roTOBMUT TaKoe e
food materials that he obtained the KOJIMYECTBO e/ibl, YTO 1 B MPOLL/bIM
last time pas

- If he has never been give a request, he -~ Ecnin y Hero HMKoraa He 6b110
will get upset at you... 3aKa30B, OH Ha Bac obuaeTcs.



Action 3: Prepare Food
(JenctBue 3. MNpurotoBaeHme ebl)

CHICKEN EGGS
- For each chicken ordered: - For each egg ordered:
~ Cut up the meat - Crack the egg into a bowl
- Cook the entire chicken request at once - Discard the egg shell
- The employee reports back the results - Cook the entire egg request at once

- The employee reports back the results

KYPULA ANLA

~  /1nA KaxAoM 3aKkasaHHOM KypuLibl: - /lnA KaxAoro 3akasaHHoOro Amua:
- [lope3atb MAaco ~  Pas6uTb AMLO B MUCKY

~ [0TOBWUTb BCe 3aKa3aHHbIe KypuLbl ~  OYMCTUTb AULO OT CKOP/YNbl
BMecCTe

~ [oTOBMTb BCe 3aKa3aHHble AMLa BMecTe

-  PaboTHMK coo6u.q,aeT pe3y/ibTaTt ~ PaboTHMK COO6LL|,aeT pe3y/ibTaTt



Design Guidelines
(PekomeHzaumm K An3anHy)




Classes to be Created
Knaccol, KoTopble A0/TKHbI 6bITb CO3/1aHbl

ChickenOrder
EggOrder

Employee

AN w N =

User Interface Dialog (Mosib3oBaTeNbCKMM MHTEPDENC)




ChickenOrder Class

Knacc ChickenOrder

Constructor argument is quantity ~  ApryMeHT KOHCTPYKTOpa - KOJIMY4ECTBO
requested

GetQuantity method

- Returns same value as passed in

- MeTtop GetQuantity

~ Bo3BpallaeT To 3HaueHne, KoTopble
nepeaanocb B KOHCTPYKTOpEe

constructor - MeTopa CutUp
CutUp method ~ HeT apryMeHTOB 1 BO3BpaLlaeMOro 3Ha4yeHums
- No arguments or return value ~  Jlo/1KeH BbI3blBaTbCA CTOJIbKO pa3, CKOJIbKO
~ Should be called the number of times L@Sﬁﬂﬂc” 7 SaprcAMoET OT KonmhecTsa

requested in quantity
Cook method

- No arguments or return value

- Metoza Cook
- Het dprymeHToB U BO3BpallaeéMoro 3Ha4eHuA

- JlonxkeH 6bITb Bbl3BaH OAMH pa3
- Should be called once only



EggOrder Class
Knacc EggOrder

- Constructor argument is quantity requested -

y

- GetQuantity method
~  Returns same value as passed in constructor

- GetQuality method

y

- Quality is a random numeric value between 1 and 100,
calculated once per instance of the class

- The method should return a nullable value type

- To simulate the employee forgetting ¥2 of the time, the
method should return a null value on the 2™, 4t 6t etc.,
instances of the class.

- Crack, DiscardShell, Cook methods -
-~ No arguments
-~ No return value

~Crack method should throw an exception if the egg quality is less
than 25

- This simulates a rotten egg

ApPryMeHT KOHCTPYKTOpaA - KOJIMYECTBO
MeTtog GetQuantity

| g

MeTtog GetQuality

[

MeTtoabl Crack, DiscardShell, Cook

|

>

~MeToz Crack fo/iKeH BO3BpallaTh UCK/IKOYEHUE, ECNU
Ka4yecTBO Auua MeHblue 25

>

Bo3BpalyaeT To 3Ha4YeHMe, KoTopble Nepeaanoch B
KOHCTPYKTOpe

KayecTBo - cnyyarHoe 3HauyeHue B AmanasoHe ot 1, g0 10
BblYCIAEMOEe A1A KaX[0ro 3K3emnasapa Knacca

MeToa AonKeH BEPHYTb YMCI0OBOE 3HAYeEHME,
Aonyckatowee 3HadeHue null

Ana Toro, 4T06bl CHIMUTMPOBATbL 3a0bIBYMBOCTb PAabOTHMKA,
MeToZ A0J/IKEeH BOo3BpallaTb 3HayYeHue null ansa kaxaoro 2-
ro, 4-ro, 6-ro 1 1.4. 3K3emnsapa Kaacca

be3 aprymeHToB

bes Bo3BpallaeMbIX 3HaYEHMM

JTO O3HavaeT, 4To Fll‘;iLl.O MCNop4yeHHoOEe



Random Number Generation
(FeHepaums ciyyaiHoro ymcna)

Can be used to calculate the EggOrder = MoxHo ncnonb3osatb reHeparop
quality value C/lyYaMHbIX YMCEN A1A pacyeTa 3HaYeHus

KayecTtBa EggOrder

In C#, this can be easily accomplished with
code like the following: ~ B C # 370 nerko caenartb ¢ NoMOLLbIO

c/ieayroLero Koja:

// Instantiate random number generator,
// using system-supplied value as seed.
Random rand = new Random();

// Generate and display a random integer between © and 100.
Console.Write("{0,8:N0}", rand.Next(101));



Employee Class - Method Overview
Knacc Employee - 0630p MeTo0B

Constructor with no arguments - Inspect method

NewRequest method ~  Object argument (as returned from NewRequest or

- Quantity argument CopyRequest methods)

. - Returns results of inspection (string)
-~ Menu item argument

- Returns object (either ChickenOrder or EggOrder class) B PrepareFood method
- Object argument (as returned from NewRequest or
CopyRequest method CopyRequest methods)

-~ Noarguments - Returns results of food preparation (string)

-  Returns object (either ChickenOrder or EggOrder class)

\/

KoHCTpyKTOp 6€3 apryMeHTOB MeTog Inspect

MeTtog NewRequest ~  AprymeHT - 06beKT, Bo3BpalleMblii MeTogamm NewRequest
~  AprymeHT Quantity nnn CopyRequest
~  AprymeHT Menu item ~  Bo3sBpalyaert pesysibTaT NPOBEPKM (CTPOKA)
~  Bo3Bpawaet 06bekKT (Mbo knacca ChickenOrder, nn6o -~ MeTtopg PrepareFood
EggOrder)

~  ApryMeHT - 06beKT, Bo3Bpallaembliii meTogammn NewRequest
MeToa CopyRequest unu CopyRequest)

- be3 aprymenToB ~  Bo3sBpalyaeT CTPOKy-pe3ynbTaT O NPUroTOBAEHHOM eAe

~  BosBpawaet 06bekT (nM60 Knacca ChickenOrder, 6o
EggOrder)



Employee Class - Method Details (1)

Knacc Employee - getanu metogos (1)

Method NewRequest

|

- Create new instance of ChickenOrder or EggOrder class

>

- To simulate the employee forgetting 1/3 of the time, the
method should create an instance of the wrong class on the
3rd 6t 9t etc., new requests.

|

- Save reference to the new instance so it can be copied

~  Return the new instance of the class

|

CopyRequest method

- MeTtog CopyRequest

- Create a new class instance with same type, quantity and
quality (if EggOrder) as previously created instance

|

~ Return the new instance of the class

Inspect method -

- If argument is a ChickenOrder, return string that specifies Metog Inspect

no inspection is required

|

- If argument is an EggOrder, return the quality value

|

- Metog NewRequest

Co3aaéT HoBbIM 3K3eMnaAp Knacca ChickenOrder

Y106bI CMOAENMPOBATL 3a6bIBYMBOCTb PABOTHMKA
B 3-M, 6-M, 9M 1 T. 4. HOBbIX 3anpocax, MeTo, A0/
CO3/aBaTb IK3EeMMJIAP HENPaBUJIbHOIO Kaacca

CoxpaHuTe CCbINIKY Ha HOBbIM 3K3eMMNAAP, YTOObI ero
6b1710 CKONMMPOBaTb

BosBpauaet HOBbIM 3K3eMIJIAP KJ1aCCa

Co37a€T HOBbIM 3K3EMIMJIAP KJIACCA C TEM XKE TUTOM,
KO/IM4eCTBOM U KadecTBoM (ecam EggOrder), Kak U paHee
CO3/]aHHbIM 3K3EeMNAP

BosBpalaet HOBbIM 3K3eMIJIAP KJ1aCCa

Ecnv aprymeHT - ChickenOrder, Bo3Bpaljaet
He TpebyeTcs.

Ecnn aprymeHT - EggOrder;, Bo3BpawjaeT



Employee Class - Method Details (2)

Knacc Employee - getann metonos (2)

- PrepareFood method ~ MeTog PrepareFood
- If argument is a ChickenOrder ~ Ecnm aprymenT ChickenOrder
- Call CutUp method the number of times specified by ~ Bbi3biBaeT MeTog CutUp cTO/IbKO pa3, CKOJIbKO
ChickenOrder.GetQuantity B ChickenOrder.GetQuantity.
- Call Cook method once ~ Bbi3biBaeT MeToa Cook oaMH pa3
- Return string indicating preparation has been ~ BosBpalaeT CTPoKy, ¢ MHPOPMaLMEN O TOM. YTO
completed KypMua npuroToB/ieHa.
- If argument is an EggOrder ~ Ecnu aprymeHT EggOrder
- Call Crack method t.he number of times specified by -~ Bbi3biBaeT MeToz Crack CTONIbKO pa3, CKOJIbKO YKa3aHO
EggOrder.GetQuantity B EggOrder.GetQuantity

- Call DiscardShell method after each call to Crack, even

) ‘ - Bbi3biBaeT MeTop DiscardShell nocne kaxzaoro B
if Crack throws an exception

Crack, paxxe ecnm Crack BblgaeT UCKIIIOYE

- Call Cook method once - Bbi3biBaeT Mmetog Cook oamH pa3

- Return string indicating preparation has been
completed, including the status of an egg. Whether it is
rotten or not.

~ BosBpalaeT cTpoky, ¢ uHbopmaumen o
NPUroToBaeHo. TaKKe BbIBOAUTb CTad
WU He.



|

|

Employee Class - Exceptions Thrown
Knacc Employee - UckaoveHUs

CopyRequest method

|

Throws exception if NewRequest has never
been called before
(because the employee has no request to

copy)

PrepareFood method

|

Throws exception if called twice in a row
(once the food is prepared, the employee
cannot be prepare it again)

MeTopg CopyRequest

>

MeTtoa PrepareFood

|

Boigaet ncknoyeHue, ecnim NewRequest
HUKOrla paHee He Bbi3blBasCA (MOTOMY YTO
employee HeT 3anpoca Ha KONuUpoBaHUeE)

BblaaeT UCKNOYEHWE, eCu Bbi3biBaeTC
ABaxKAbl noapAg (nocne Toro, Kak ega byaet
MPUroTOBJIEHA, COTPYAHMK HE CMOXET
NPUroTOBMUTb €e CHOBA)



User Interface Dialog Class (1)
Knacc AnanoroBoro oKHa noJib30BaTe/IbCKOro MHTeEpdenca

(1)

- Submit New Request button - KHonka Submit New Request
- Calls Employee.NewRequest - Bbi3biBaeT Employee.NewRequest
- Calls Employee.Inspect ~ Bbi3biBaeT Employee.Inspect
- Displays results of inspection - OTobpaxaeT pe3ybTaTbl NPOBEPKMU
- Copy Previous Request button - KHonka Copy Previous Request
- Calls Employee.CopyRequest - Bbi3biBaeT Employee.CopyRequest
- Calls Employee.Inspect - Bbi3biBaeT Employee.Inspect

- Displays results of inspection - OTobGparkaeT pe3y/ibTaTbl NPOBEPKMU



User Interface Dialog Class (2)
Knacc AnanoroBoro oKHa noJib30BaTe/IbCKOro MHTeEpdenca

(2)

- Prepare Food button - KHonka Prepare Food
- Calls Employee.PrepareFood method - Bbi3biBaeT MeTog Employee.PrepareFood
- Displays returned results ~ OTo6parkaeT Bo3BpaLLeHHble pe3y/bTaTbl
- All exceptions should be caught and - Bce ucknwo4veHua aonxHbl ObiTb
displayed in the results area OT/I0OBNIEHbI M OTOOpaXKeHbl B 061aCTH
pe3ybTaToB

- Be sure to choose an interesting
name for your restaurant! - (0b6sa3aTeNbHO BbIOEPUTE MHTEPECHOE
Ha3BaHWe AN cBoero pectopaHa! @



Design Restrictions
OrpaHM4YeHms AmM3amnHa

Avoid concepts that have not yet been
introduced in the training.
Specifically, do not use:

-~ Member properties

- Object Inheritance

- Collections

Why these restrictions?

- To give you practice with the concepts that
have just been taught, rather than alternate
solutions you might already know.

N36eramTe KoHLUENUMM, KOTOPbIE ELLE HE
npe/AcTaB/ieHbl HAa TpeHMHre. B yacTHocTH,
MCNONb3YUTE:

~ CBoMCTBa Y/1eHa

- HacnepoBaHue o6beKTa
- Konnekummn

3a4yemM 3TU orpaHuYeHunA?

YT100bI AaTb BaM BO3MOXKHOCTb
NOMpPakTUKOBATbCA B MCMOJIb30BaHMU TOJIbK
M3YYEHHbIX KOHUEMNLUUM, a HE a/ibTEPHATMBHDbI
pELIEHMM, KOTOpblE Bbl, BOSMOXHO, YKE 3



