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Make coffee machine software




1.8

Get command by key stroke
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Make sure requirement
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Make sure requirement
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Establish development process
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Establish development process
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System test

1




3. Software Requirement Analysis

Reservation, Concentration, Display




3. Software Requirement Analysis

Co-exist hot and cold water

Hot Cold

Not need to boil cold water



3. Software Requirement Analysis

Data Flow Diagram(DFD)
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3. Software Requirement Analysis

State Transition Diagram (STD)

Tick /

Tick [state == WAITING] /

Wait Condition (On) Trigger

wait

Tick [state == GRINDING] /
Grind Condition (On) Trigger
o

grind

Tick [state == EXTRACTING] /
Extract Condition (On) Trigger

extract
Tick [state == RESERVIMNG] /
Reserve Condition (On) Trigger

reserve
Tick [state == CLEANING] /
Clean Condition (On) Trigger

clean
Tick [state == SUPPLYIMNG] / -
Supply Condition (On) Tngger

supply

Tick [state == RESERVEL] /
Reserved Condition (On)

Trigger

|

reserved




4. Unit Development
Command by keystroke

Created by useiconic.com
from Noun Project



4. Unit Development
Command by keystroke




4. Unit Development

No thread, socket, fork

extract_tick()
grind_tick()
clean_tick()

Created by useiconic.com
from Noun Project
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4. Unit Development

No thread, socket, fork

One thread

Non-blocking
. Well-ported




4. Unit Development

Sensor

Created by Galaxicon
from Noun Project



4. Unit Development

Sensor

btn_init(&btn_temperature, );
btn_init(&btn_onoff, );
btn_init(&btn_extract, );
btn_init(&btn_concentration, );
btn_init(&btn_supply, );
btn_init(&btn_reservation_clean,
btn_init(&btn_reservation_extract,
btn_init(&btn_reservation_cancel,
btn_init(&btn_clean, );




4. Unit Development

Sensor

sensor_init(&sensor_hot_weight,
sensor_init(&sensor_cold_weight,
sensor_init(&sensor_cup_existence,
sensor_init(&sensor_coffee_bean_weight,
sensor_init(&sensor_coffee_powder_weight,
sensor_init(&sensor_hot_temperature,

IE
sensor_init(&sensor_cold_temperature,

);
sensor_init(&sensor_use_count,

Created by Galaxicon
from Noun Project



4. Unit Development

Structures

struct sensor_ctx {
char * filename;
int min;
int max;

struct btn_ctx {
char key;
int pressed;

} )



5. Unit Test

Test each modules run as their purpose




5. Unit Test

Ctest

CTEST

ctest is a unit test framewaork for software written in C.
Features:

¢ adding tests with minimal hassle (no manual adding to suites or testlists!)
® supports suites of tests

e supports setup() teardown() per test

e output format not messed up when tests fail, so easy to parse.

e displays elapsed time, so you can keep your tests fast

e uses coloring for easy error recognition

¢ only use coloring if output goes to terminal (not file/process)

e it's small (a little over 300 lines of code!)

e it's easy to integrate (only 1 header file)

¢ has SKIP option to skip certain test (no commenting test out anymore)

e Linux + OS/X support



5. Unit Test

Ctest

CIEST (sensor_test, extract_testl) |
sensor_update (&3ensor_hot _weight, 500);
sensor_update (&3ensor_cup existence, 1):;
sensor_update (&sensor coffee_powder weight, 0):
new_state (STATE EXTRACT) ;

extract tick(state):

RSSERT EQUAL({state, STATE GRIND):

}

CTEST (senscr_tesat, extract_test2) {
gensor_update (&sensor_hot weight, Z00):

sensor_update (&sensor_coffee_powder weight, 13):
new_state (STRTE_EXTRACT) ; int main(int argc, const char *argv(])
extract_tick(state): {
ASSERT_EQUPAL {state, STATE_WAIT} : sensor_mi:(&aenso:_hct_wetht s hot eight.test.txt”™, " ' B
]{ sensor_init (&sensor_cold weight, "cold weight.test.txt"”, 0O, )
sensor_init (&sensor_cup_existence, "cup_existence.test.txt®, 0, 1);
CTESE (sensc: e, excect 5o | e T e
sensor_update (&3snsor_hot_welght, S00); senscr_‘.m:(&senao:_hot :empe:acu;e, "coffee wat OT_ T :,:' perature.test.txt”, - i )2
sensor_update (ksensor_cup_existence, 1); senscr:im.: (&senso::ccla__tem;:‘erature, coffee _water cold temperature.test,txt”, = ’ ):
sensor_update (&sensor coffee_powder weight, 10): sensor_init (&sensor_use_count,"sensor count.test.txt”,0,10);
new_state (STATE EXTRACT) :
extract_tick(atate): int result = ctest_main(argc, argv):
RSSERT EQUAL(state, STATE EXTRACT) : return resulc;

} }
extern int temp flag:

CTEST (sensor_test, testd) |

sensor_update (&3ensor_hot _weight, 500);
gensor_update (&sensor_cold weight, 0);
sensor_update (&3ensor_cup existence, 1):;
gensor_update (&sensor coffee_powder weight, 10):
temp_flag = 1;



5. Unit Test

Ctest

sensor_testiextract_testd NORMAL
sensor_test:testd ERROR_COLD
sensor_test:itests ERROR_CUP
sensor_test:testh ERROR_COFFEE_BEAN

sensor_test:test? [0DK]
sensor_test:test8 [DK]
sensor_testtest? [DK]
sensor_test:itestld [OK]
sensor_test:testll [OK]
sensor_test:testl2 [OK]
sensor_test:testl3d [OK]
sensor_test: testld [0QK]
sensor_testitestlS ERROR_SOLENOID

sensor_test:testls [OK]
sensor_test:testl?Y [OK]
sensor_test testl8 [0QK]
sensor_test:testl? ERROR_GRIND

sensor_test:test28 [OK]
sensor_test:test21d [OK]
sensor_testitest22 [0QK]
sensor_test:test23 [QK]
sensor_test:test2d [QK]

HlzersWPJYWDesktopW2Albse—master




6. Full Development

Merge each modules




6. Full Development

Merge each modules

exXxtern struct btn_ctx btn ctxs[3]:;

|woid btn init{struct btn_ctx *c, char init_c} {
c->key = init_c;
c->pressed = 0;
1
|void btns update() {
char c = getch():
| if(c = btn_temperature.key) {
btn press(&btn_temperature) ;
}else if(c = btn_extract.key){
btn press(&btn_extract):
}else if(c = btn_supply.key) {
btn press(&btn_supply) ;
}else if(c = btn_concentration.key) {
btn press(&btn_concentration) :
}else if(c = btn_reservation clean.key){
btn press(&btn_reservation clean);
}else if(c = btn_reservation extract.key){
btn press(&btn_reservation extract):
}else if(c = btn_reservation cancel.key) {
btn press(&btn_reservation cancel) ;
}else if(c = btn_clean.key){
btn press(&btn_clean) ;
telse if(c = btn_onoff.key) {
btn press(&btn_onoff) ;
} else {
ungetch(c) ;
1

state_process();



6. Full Development

Merge each modules

struct solencid {
int element;
float guantitcy:

b

struct solenoid solencid data:

int temp flag =10; // 0 : hot / 1 : cold
int timer = -1; // mysleep_init[ﬂ

vold extract tick(int now_state) {
int Count = sSensor_ get (&Sensor use count) !
if (now_state = STATE EXTRACT) {
if (sensor_get(&sensor coffee powder weight) < 10} {
new_state (STATE_GRIND) :
} else if (sensor get(&sensor coffee powder weight) >= 10) {
if({cemp flag = 0){ //Hot
if(sensor_ get(&sensor hot _weight) >= 300 && sensor get (&sensor cup existence) = true && Count < 10){
Solenoid Command (On) ;

if({mysleep(&timer, 2}) {
Solenoid Command (OfT) ;
new_state (STATE _WATT)

sensor_sub (&sensor_hot _weight, (concentrationt+l)*100)
sensor_ sub (&sensor coffee powder weight,’1C0);
sensor_add (&sensor_use_count,l):
retarn;
1
1
if(sensor_ get(&sensor_hot weight) < 300 || sensor_ get (&sensor cup existence) = false || Count >= 10){

if({mysleep(&timer, 2}) {
new_state (STATE WATIT)
error_msg = NULL:
werase (stdscr) ;

1 else {
if(!error msg) werase (stdscr):
if (sensor_ get (&sensor_hot _weight) < 300} {
error_msg = "g(z2)o ssgym.";
telse if(sensor_get (&sensor cup existence) = false){

lelse if (Count >=
error_msg = "gar Zowyck. s

error msg = "#g

Ezmck. U F




6. Full Development

Merge each modules

struct solencid solencid data:

int grind timer = -1:
vold grind tick(int now_state)

i
if(now_state == STATE GRIND) {
if (sensor_ get(&sensor coffee bean weight) < 10}
i
if(mysleep(&grind timer, 1)) {
new_state (STATE WAIT) ;
error msg = NULL:
weraszse (stdscr) ;
} else {
if(!error m=sg) werase(stdscr):
Error msg = "Q=5 gzgc. "’
1
1
else if(sensor get(&sensor coffee bean weight) >= 10}
i
Solenoid Command (On) ;
if(mysleep(&grind timer, 3)) {
sensor sub(&sensor coffee bean weight,10); ff s2pge m=q @
sensor_ add(&sensor coffee powder weight,10):
Solenoid Command (Off)
new_state (STATE EXTRACT) ;
1
1
1
1



6. Full Development

Merge each modules

volid state process(){

if(btn_i=s pressed(&btn_temperature) ) {
temp flag = !temp flag:
btn release(&btn_ CEmMpErature) ;
tel=e if(btn_i=s pressed(&btn_extract)){
new_state (STATE EXTRACT) ;
btn release(&btn_ extracrt) ;
tel=e if(btn_i=s pressed(&btn_supply) ) {
new_state (STATE SUPPLY) ;
btn release(&btn_supply)

supply type = 07
supply amount = 07
tel=e if(btn_i=s pressed(&btn_concentration)) {
btn release(&btn_concentration) ;
concentrationd+;
concentration = concentration%:;
tel=e if(btn_i=s pressed(&btn_reservation clean)) {
if(state == 5TATE WAIT){
new_state (STATE RESERVE) ;
regerve_action = CLEAN;

btn release(&btn_reservation clean);
tel=e if(btn_i=s pressed(&btn_reservation extract)){
if(state == 5TATE WAIT){
new_state (STATE RESERVE) ;
regerve_action = ME COFFEE;
}
btn release(&btn_reservation exXtract) ;
tel=e if(btn_i=s pressed(&btn_reservation cancel}){
if(state == 5TATE WAIT){
new_state (STATE RESERVE) ;
regerve_action = CLEAN;



6. Full Development

Merge each modules

extern char input buf[]:
extern char allowed charset[]:

int main() {
time init():
power flag = 1:

finow state = 1;

btn init(&btn_temperature, 'm'};
btn init(&btn_onoff, 'o'}:

btn init(&btn_extract, 'e'};

btn init({&btn_ concentration, 'c'}:;
btn init({&btn _supply, 's'"}):

btn init({&btn_reservation clean, '1'};
btn init(&btn_reservation extract, 't
btn init({&btn_reservation cancel, 'a'}:
btn init({&btn_clean, 'm'};

sensor_ init (&sensor hot weight, "hot weight.txt",
sensor_ init (&sensor cold weight, "cold weight.txt",
sensor_ init (&sensor_ cup existence, "cup existence.txt”,
sensor_ init (&sensor coffee bean weight, "coffee l
sensor_ init (&sensor coffee powder weight, "coffee ]
sensor_ init (&sensor hot temperature, "coffee water hot tenmp

100y ;
sensor_ init (&sensor cold temperature, "coffee wate 1d ratur =100

100y ;
sensor_init (&sensor use count,"sensor count.txt",C
sensor update (&sensor use count,C) ;




6. Full Development
Main loop classify by flag

(1) {
print_state();
btns_update();

(power_flag)d{
wait_tick(state);
grind_tick(state);
extract_tick(state);
reserve_tick(state);
clean_tick(state);
supply_tick(state);
reserved_tick(state);
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/. System Test

Reason why we should test entire system

N
Richard’s guide

to software development gzné2=§L

4%
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/. System Test

Test list

< Figure 1 Test List >+

Test ID# | Descriptions Bl
14 ALt FE25=X0 g o &e o
24 MHEHO 2R 0 e HE (& JHEF)e o
34 BTt 2R =X|0 CHEh HEe o
40 7150 WL =X0 CHEh HEe o
54 ONJOFFZt B EEl=Z0 g 6. o
B AHOct £ 2 O 70| Y4ot=x0 i HEe o
74 a0t 2% 2 M FEO| H4Ot=R0 i HEe o
g Ole e oisi M= 2= =X theh 4 &e o
ge Requirement® Z-dE CHE FEot=0 E2|= Al{H0] B=X|70 o
104 Requirement®] H-dE HE F=0f E2l= A0 BEsX|2e o
114 ALrEC Bl 8% ALIRE ZotUsAle o
120 HOrtE7t g #5E S EF requirement{ 2 FESI=E] o
13¢ HATF BT AEY HEAE 8E®OI=E] 47
144 ol g 8% AL FF£ %oty LHT==F|» o
15¢ oot ol 4 Oota =ECHE MEA EsXle o
164 AL =& F UHE TEOH HEA ==Fle o




/. System Test

Test result

Identifiers Input Specification+ Output Specification< | Resulte
CMSTC100¢ | keyStroke — 0@ cMmol HE0| F2E | pe
1 M7 28¥Ee
CM.STC.110¢ | keyStroke — 5@ o AHE FZF | pe
A% HRrE EZE
CMSTC120¢ | keyStroke — ne H4+E #¥ Folgks | pe
ol EEge
CMSTCa21+ | BTt 28 ¢ e THEO] HaEes FO | pe
(state = STATE_CLEAN)s | &=
CM.STCaz22¢ | BTt 28 ¢ e eE A FE OB | pe
2= F2 HEICE "o
CMSTC123¢ | AEE AL A8ot & | g7 2asites & | pe
27 22T e £ HHSe
CM.STC.130¢ | keyStroke - eo AHOet =& A | pe
=F FU #Fol £
e
CM.STCA131e | =EF 2 e« Aozt FELT | pe

(state = STATE_EXTRACT)<

requirementd — E
g Ta HOIEET

E05¢

R T A

T E ==

[ J——— Y | m =2




8. Cross Testing

From Team 7

Identifier Feature Valid value
CMS_STP_000 | #{I| F=E0| 7Hs8}Ct 25, 55 4% 0| YHUCHE H
H osto] 43 o] OE AHOE ==
CMS_STP 001 | A0 et HOFE0 2 | HIO H4I0| ReadyHEHZL OFE M #
7bssict. o ol g% 7t/ #HO =5 = #
o ®HZ|17 dojle Iy #HO F=
£7}
CMS_STP 002 | AMBXIS] 2|0 et M7 | Y 228 55 e &9
0] 7hsdict.
CMS_STP_003 | FIO FE T& Ha oY | #sts oY Zgint AZE de| =2l
o] 7hs8tct = Display 2o T =Heio FpE
A Moo & EHE AlZto] 8
EIC}
CMS_STPOD4 | HIZIEZL g8 2 &5 [ AHLZIE Hejo] g ol oile &
E iE 24 = HOS F | F =el
Z3hC}
CMS_STP 005 | 23t 7Ol THHE X£X | #HO o] Y MES AEE Mot
oz MEXH ¥eiECh | o HA F2LE P OAZg o)
CMS_STP_006 | 23t F{I& AMHEXto] ola | e WEZ | =0l
SHELCE
CMS_STP_007 | Of4l W8 Ea7t 2Hsth | B HEAe HIoL AEf =0l
ct.
CMSSTP 008 | O{AlE ZD =HE 20F | AEXle YEE 8 & 5 g O
I FuEE dE o glch | HES ZOYYE Displayt] £8stn
Hugoz Yk
CMS STP 009 | {412 CIMEX HO| 7 | Mo HEE I 2E I =7|5

ElCt.




8. Cross Testing

From Team 7 Result

CMS_STP_000_000 | AL =& HH (ice) AL =& AlZH O
CMS_STP_000_001 | HIFEZE HH (hot) AL =& A2 OE




8. Cross Testing

From Team 7 Result - Sol

=!

CM.STC132 2td 20| ofd HIAEE = | Timerg 30M 1022 =¥




9. Summary

About software engineering
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9. Summary

Follow process




9. Summary
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9. Summary
About Testing




9. Summary
About Testing










