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3. Requirements

RequirementID

Description

e Nearest Track
The system shall determine and use the nearest track based on closest
altitude to own aircraft Description Text
M Inip
R S—— Retcquimsrsseit 1D [Hearest_Tiack
R T mode:
i el |
R I st
R Tesch Sighe Digrcnphion: |rre sysiam shall determine and use ihe nesrest track based on closesi altitude to own afircraefi
A Meanet_Tinck
e Track Status
The system shall produce and output of the track status based on the
currentStatus Description Text
M Irfs
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R Tescking mods
# A Tesck_sinhe_of o e I
R In_sktuds_wind
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5. Types
e Structure trackingStateStrType

e tState: trackingStateType
e tStatus: statusType
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Inputs
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Terms

R Requirements

T altitudeType
statuzType
trackingStateStrl

T hackingStateT ...
Coristants

| nearestaltitude

-1 owndltitude

- | previousStatuz
Assertions
Functiots
Mode Machines 3

Outputs

M ame:

|: ItrackingStateStrType |
( | Structure |

Fiange: I

Type:

tState
tStatus

Aocuracy: I

rentStatus
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Structure Fields:

Range Accuracy
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e Structure tracksType
e al, a2, a3: altitudeType
----- R Requirements M arne: 1 itra':kST-"'pEI
T Types
T altitudeType Type: “Structure |
T statusType
---T track!ngStateStr'l Bange: I
T trackingStateT ..
Accuracy: I
----- C Constants
=1 Inputs
te | cumentStatus
b | mearsstiltibude : :
. b Requirements | Comment
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e currentTrk, prevTrk tracksType
Irfo
Requirements Mame: Ipreﬂ;k
Types
T altitudeType Type: ItracksT_l,lpe
i T statusTupe :
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Functions nearestAlt

7. functions nearestAlt

altitudeType

. function - Nearest_Track
Ikfa
Requirements Marme: {Inearest&lt ]
Types
Constants Type: { IaltitudeTyDEI
Inputs : =
L. Range: |-1 000, 127000
--F  Functions
[ L mﬁ | Accuracy: |
-M  bode Machin 1||
#-E  Tems R lane
8. Parameters parameter: trk
function
9.
. function 3
trk.al <= trk.a2 trk.al <=trk.a3
trk.al a2, a3 trk.al
trk.a2 < trk.al trk.a2 <= trk.a3
trk.a2
trk.a3 < trk.al trk.a3 < trk.a2
trk.a3
f H!EE Comment
1 i trk. tracksType I

td ain ( ParameterslTab|E Variahlesl Infined Variahlesl Hequirement&l Carn

Behavior nearestilt [ of type: altitudeType |

E Accienment Condition
1 k. a1 tik.al <= trk_aZ
AND bk al <= trk.a3
2 tik. a2 tik.a2 < tik.al
AND bk, a2 <= trk.a3
3 tik. a3 tik.a3 < trk.al
AND bk, a3 < trk.a2

tracksType



10. Nearest_Track
Requirements

Feguirement D I Heading [right-click below to edit]

Mearest Track

EI Track_state_of_closest_aircraft
[T Track_Status
w7 Tracking_mode

Main | Parametersl Table Variable&! Inlined Variables rﬂequirementsI

P ahzuiar maarcl AT AF hina albbidaTona 1
Term nearestAlt Function
11.t inAltitudeWindow Clone
E-E  Terms ||
LB Mode Depe
-0 Outputs + Add
E! Clane
12. t_inAltitudeWindow_clone
name t inAltitudeWindow f
Narme: {t_indlitudetwindow )
Type: I Boalean
Range: IF&LSE=D,TFILIE=1
nearestAltitude t_inAltitudeWindow_f

abs(ownAltitude - nearestAltitude) <= 2700
- INTERM  function
INTERM_nearest:= nearestAlt(currentTrk)
AND abs(ownAltitude - INTERM_nearest) <= 2700

13.t_inAltitudeWindow_f TRUE FALSE

B ehavior: tindltitudetfindow f [ of type; Boolean |

] Ascignment Condition
1 ATHLE [ Eﬁm_nearest:nearesmtn::urrent ik sy

AMD absfowndltitude - INTERM_nearest] <= 2700

2 FALSE INTERM_nearest =neareztdltcurrent T rk]
AMD absfowndltitude - INTERM_nearest] > 2700




14. trackingState Clone
15. trackingState_clone trackingStateStr
trackingStateStrType
Marme: ' trackingStateSt
Type:
Range: |
16. Term t_inAltitudeWindow trackingStateStr
t_inAltitudeWindow_f
Assignment
e Assignment tState
e Assignment tStatus currentStatus
tState = INIT;
tStatus = currentStatus;
B ehavior: rackingStateStr | of twpe: rackingStateStiT ype |
* Assignmeant Condition Mode Re quirement 1D
1 f [t5tate = FalL; TRUE MOT_TR&CKING | Tracking_mode: Alitude »>= 10000 feet
tStatus = currentStatug;
& tState = FAIL; curmentStatus = BAD TRACKING Tracking_state_fail: Current and previous status bad
tStatus = curentStatus;  |AMD previousStatus = BAD
k] tState = [MIT; currentStatug = GOOD TRACKIMG Tracking_state_initializing: Previous status bad, but curment status g...
t5tatuz = currentStatus;  [AMD previousStatus = BAD
AMD tinAltitudeiwindow_f
4 t5tate = COAST: previousStatuz = GOOD TRACKING Tracking_state_coast: Previous status good, cumrent status bad
t5tatus = curentStatus;  [AND curentStatus = BAD
AMD tinAltitudetwindaow_F
I5 tState = IN_TRALCK.: previousStatus = GOOD TRACKING Tracking_state_in_track: Both status good and in altitude window
t5tatuz = cunentStatug;  |AMD curentStatus = GOOD
AMD tindltitudetwindow_f
] tState = MOT [t_indltitudeiindow ) TRACKIMG Tracking_state_not_in_volure: Mo aircraft in window
HOT_IMN_WOLUME; AMD previousStatus = GOOD
t5tatus = currentStatus;  |AND curentStatus = GOOD
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Tranglation |Object Mappines | Requirement IDs | Model Info | Gompatibility |

Ihlines
[ Ihhibit &ll lines
[~ hhline A&l Az=ertions
[ Inline All Simple Terms

v Create Project Directories!

V¥ Compress Vectors

V¥ Generate Wectors for Outputs Only
[~ Werboze Output
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' Mone = Ol WES Files Aot Project (se fetete)
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Row Requirement ID Prefix ||
clude Table Requirement IDs with each row's Requirement IDs

Table Requirement ID Prefix: IT"’-BLEZ

[T Generate Requirement ID with Table Row Mumber

Fow Mumber Prefix ITP.BLE (i

Translate I e el |
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Subzvstem |
@ vertical_tracker

£ trackingstate

Pl ook inestatestr :

&7 _coreRTa gs Build

&7 _runTimeData g‘g Build with Test Drivers

&7 nearestlt .

£7 tnhltitudetindg il o

A7 t infltitudetWindo Febuild With Test Drivers  »

&7 trackingMode Generate HTML Vectars
Bﬁ Gienerate Test Pesults

Save Az Mew Project
Specification

Test “ectors
Wizualize Vectors
Coverage Feport
Gieneration Failures
Spec Contradictions

Potential Math Errors
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17.

18.

e C:\TVEC_Tutorial\exercises\test_driver_utilities\common.map
e C:\TVEC _Tutorial\exercises\test_driver_utilities\vertical_tracker_interface.map

19. trackingStateStr__ OUT tState tStatus

map
C:A\TVEC_Tutorial\exercises\test_driver_utilities\vertical_tracker_interface.map

20. <order>

<order> = 'ownAltitude, currentStatus, previousStatus,
currentTrk.al, currentTrk.a2, currentTrk.a3";

21.



(_<0rder> = Townhltitude, currentStatus, previousStatus, currentTrk.al, currentTrk.al, currentTrk.a2’; ]

trackingStateStr__OUT.t5tate
{

NAME_DESCRIPTOR “trackinzStateStr_ OUT.tState’:
RET_DESCRIFTOR “trackinzStateStr_ OUT.tState’:
SET_DESCRIPTOR “trackinzStateStr_ DUT.tState = <binding->valued’;
TYPE_DESCRIPTOR “trackingStateTvpe :
USER_DESCRIPTOR[*1*] *OUTRUT’;
USER_DESCRIPTOR[*2*] *7:
USER_DESCRIPTOR["3*] 7
: USER_DESCRIPTOR["4*] **

trackingStateStr__OUT.t5tatus
{

NAME_DESCRIPTOR “trackingStateStr__OUT.tStatus”;

GET_DESCRIFPTOR “trackingStateStr_ OUT.tStatus’:

SET_DESCRIPTOR “trackingStatestr__OUT.tStatus = <bindinz-»valuer’:
TYPE_DESCRIPTOR “statusType’;

USER_DESCRIPTORL"1"] "OUTPUT™;

USER_DESCRIPTOR["2%] *7;

USER_DESCRIPTOR["3%] 7~

USER_DESCRIPTOR["4%]

22. <SCHEMA_HOME>
<SCHEMA_HOME> ="' C\TVEC_Tutorial\exercises\test_driver_utilities

23. Perl
EMBED_PERL '<SCHEMA_ HOME>\perl.pl';

24. inits_and_declaration.map
INCLUDE '<SCHEMA_HOME>\inits_and_declarations.map’;

25. <global_declarations>

<global_declarations> ="
#include <stdio.h>
#include <stdlib.h>
#include "vert_tracker.h"

inits_and_declaration.map
inits_and_declarations.map

26. <local_declarations>

<local_declarations> =
enum track_state_type state = fail;
int ownAltitude;
enum status_type currentStatus, previousStatus;
struct track_state_str_type track_state_str;
int currentTrk[3];<nl>";

inits_and_declaration.map
inits_and_declarations.map



27.
INCLUDE '<SCHEMA_ HOME>\schema.sch’;

28.
INCLUDE '<SCHEMA_HOME>\common.map';

29.

<orderr = "owndltitude, currentStatus, previousStatus, currentTrk.al, currentTrk.a?, currentTrk.ad’;
(FSCHEMA_HOME> = “¥mbd_course¥exercises¥test_driver_utilities )
EMBED_PERL "<SCHEMA_HOME>¥perl.pl™:

INCLUDE ~<SCHEM& _HOME:¥initz_and_declarationz.map’;

<global_declarations» = °©
ftinclude <stdio.h>
finclude <stdlib.h>
finclude “wvert_tracker.h” ~

<local_declarationsy = 7
enum track_state_twpe state = fail:
int ownhltitude;
enum status_tvpe current3tatus, previousitatus;
struct track_state_str_tvpe track_state_str:
int currentTrk[3]:<nl> 73

INCLUDE *<SCHEMA_HOME:¥schema.sch’:
I.INCLUDE T{SCHEMA _HOME:¥common.map’ ;

trackingStateStr__0UT.t3tate
{

NAME_DESCRIPTOR “trackingStateStr__OUT.tState’

OCT RCOODTOTAD "4 el @ A b A0 AT L 0h oL -7

30. trackingStateStr__ OUT.tState GET_DESCRIPTOR

track_state_str = vert_tracker3(ownAltitude, currentTrk,
currentStatus, previousStatus);

) printf
printf("%s\n", get_state_string(track_state_str.tstate));
e <subsystem>.0UT fprintf
fprintf (ofstream, "%s,", get_state_string(track_state_str.tstate));
o tStatus fprintf

<subsystem>.0UT
if (track_state_str.tstatus == good) {
fprintf (ofstream, "%s\n", "good");

}

else {
fprintf (ofstream, "%s\n", "bad");

}

31. SET_DESCRIPTOR
SET_DESCRIPTOR “;

32. trackingStateStr__ OUT.tStatus GET_DESCRIPTOR SET_DESCRIPTOR
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33.

trackingStateStr__0UT.tState
i
MAME DESCRIPTOR “trackinzStateStr OUT.1State’:

(" GET_DESCRIFTOR °
track state str = wert trackerd(owndltitude, currentTrk,
current3tatus, previousStatus):
printf(“E=¥n", zet_state string(track state str.tstate)):
fprintf {ofstream, "¥s,"., zet _state string(track_state str.tstate));
if (track state str.tstatus == good) {
fprintf (ofstream. “#s¥n”, “zood”);

else {
ferintf (ofstream, “#s¥n”, “bad”);

\ SET DESCRIPTOR '’

TYPE_DESCRIPTOR “trackingstatelype
USER_DESCRIPTOR[®1"] "OUTPUT :
WESER_DESCRIPTOR[*2"] °7;
WSER_DESCRIPTOR[*3"] °7;
USER_DESCRIPTOR[*4"] "7 ;

1
trackingitateStr__0UT.tStatus
i

NAHE DESCRIPTOR “trackingStateStr__OUT.tStatus’;
1 ' ] ] Il ;
SET_DESCRIPTOR 7

L]
USER_DESCRIPTOR[
USER_DESCRIPTOR[

[
[

atusType’ :
*]1 TOUTPUT™;
] 0.

]
]

LRET

IISER_DESCRIPTOR
IISER_DESCRIPTOR

34.

vertical trackerd — T-VEC — [trac
JJ Eile Edit Miew Build Toolz Window Help

NEEHF S|

—

Subsystem | skw [ 157 [ o
4 = K

Euild Project 04 o

(EZ ] 0/ 0

{r}lp- Build Project with Test Drivers 0/ o

- : 0/ 0

g,, Rebuild Praject s xi

35. trackingStateStr
Other Build Commands Generate Test Driver
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36.

@ Test Report &

Ihzert Mew Subzyvstem
#dd Exizting Subswystem

Delete Subsvstem

Compile
Generate Wectors
finalvze Coverage

Generate Mapper

Cther Build Commands |

.
i

Generate Test Driver

e test drivers

— trackingStateStr.eot
— trackingStateStr.drv

. trackingStateStr

el

ENEIED

Subsystem

@1 wardical trackar
G, Buhd Selecled Susrstemis)
Et Bl Salected Subsvstemis) with Test Drivers

Fershusilied [
Fabuld With Test Drovers 3
Generate HTHL Vechors ¥

By Generale Tesl Rexulls

Cawe fg Baw Propect

BTl ot Wl Lt

@ e mal
I; Test Wectors
EF_J Vistmalize Vecines
e Coverare Feport

Ceeneration Faikres

|-_1 _; S

W Poter

Corirad s o

| Aial Math Credes
-

— ) Drivrr Schema / Mappings

Test Driver

[ Binclude <stdio.hd
Binclude sldlib.hX
Binclude “weri _iracker.h”
FILE wofstréam:
inl main{

enue lrack_slale_Lyps slale = fail:

inl  omnilLibuds;

enun skaiuz_tvpe currentStaius, previousSistus;
shrucl track shale skr bype treack silsle skr)
il currentirk[3]:

afat ream fapen ("trackingStabeSt e OUT", “«"
forintflofslreas, °  output®n®):

I Yeclor 11: #/

venillilede = -7000;
currentiatus = gpood:

previousftalus gond;

b

s St Page | () trackingBtn 5 wacknatar | wackingSta_|

ﬂ%‘mmm T

1
| ” ) Expected Results

e trackingStateStr

KT

ivenasd whiila naveine

Expected Results
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37.

38

39

40.

41.

42

Lk

Fuhwysinm ISWIW'W‘I’ fall,gand,

F Lrackingalateshr_ UUT.Lolate, trackingtialesle DUT. Lotalus,]

Eﬂ wertical frackerd
g‘ Duild Selected Subsyetemis)

ift Build Selected Suhsysiemizh with Tesi Drivers
Fatmikl
Rrwiild ‘With Tt Drorrs
Generale HTML Veclors

w Generate Test Reagults
S Az Mew Project

(6| 5o Lo Modal Localx

B ;Sp-e\:dicntim

j¢+ Teat ectors

[E] Vwualos Vectms

qy Croverape Faport

fail, bad,
lail,bad,
fall, had,
init,good,
- inil.soed.
¥ consl, bad,
consl,bad,
¥ in_track, good,
in_Lrack,good,

k nak_In_vwoluse, gond,
Aok _in_woluss, good,

|«

oiv Start Poue [[] backrwSta | & backrwSte Q) rackingStmt [

(=l

|ﬁ Fupectnd Finaults ]

Lreas
issued while parsing

DOS

. vertical_tracker3  test_drivers

e cd C\TVEC_Tutorial\exercises\vertical_tracker3\test_drivers

.vert_tracker.c  vert_tracker.h

e copy ..\src\vert_tracker.*

C

test_drivers

e copy trackingStateStr.drv trackingStateStr.c

vert_tracker.c

e |c trackingStateStr.c vert_tracker.c —o trackingStateStr.exe

. trackingStateStr.exe

43.

Generate Test Results

44.

Test Report

trackingStateStr

trackingStateStr
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Test Report

Pl trock ingState!
£7 _coreRTS 'g;
£7 _runTimeData {ﬁ-
5
£ nearestAlt
£7 tanAltitudeiifindo
L7 t_nAltitude'Windo
L7 trackingMode

CME =P CRHTEF

I | 5

& Pr I@;Tu L in, -

A

L1
Build
Build with Test Drivers
Rebuild

Rebuild With Test Drivers
Generate HTML Vectors

enerate Test Results
Save Az New Project
Specification
Test Vectors
Visualize Vectors
Coverage Report
Generation Failures
Spec Contradictions
Potential Math Errors
Driver Schema / Mappings
Test Driver
Expected Rezults
Actual Results

est Report

]
]

b

OUT tState

0K

@ FuJI SETSUBI

“ trackingStateStr__ fail
1 |trackingStateStr_ OUT tStatug |good good OK
2 [trackingStateStr__OUT tState | |fail fail 0K
2 trackingStateStr_ OUT tStatug |bad bad DK
3 |trackingStateStr_ OUT tState | |fail fail oK
3 [trackingStateStr__OUT tStatug |bad bad OK
4 trackingStateStr_ OUT tState | |fail fail DK
4 [trackingStateStr_ OUT.tStatug |bad bad OK
5 [trackingStateStr__OUT.tState | [init init OK
5 trackingStateStr__ OUT tStatud (good good OK
6 |[trackingStateStr__ OUT.tState | [init init 0K
6 |trackingStateStr__OUT tStatug |good good OK
T trackingStateStr__OUT tState | |coast coast DK
I trackingStateStr_ OUT tStatug | bad bad DK
8 |trackingStateStr__OUT tState | [coast coast OK
8  [trackingStateStr__OUT.tStatug |bad bad OK
9 trackingStateStr_ OUT tState | |in_track in_track DK
9 |trackingStateStr__OUT tStatug |good good OK
591-8025 1928-1
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