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8. ListFiles (NewDTree, NewCWD) = Empty

9. ListFiles (CreateFile (DT, ci1, s), c2) = if (Where (c1) = Where (c2))
then if Member (ListDirs (DT, c1), s)
then Add (ListFiles (DT, c2), s)
else ListFiles (DT, c2)
elge ListFiles (DT, c2)

10. ListFiles (DeleteFile (DT, c1, s), c2) = if (Where (cl1) = Where (c2))
then Remove (ListFiles (DT, c2), s)
else ListFiles (DT, c2)

1. ListFiles (CopyFile (DT, c¢1, s1, s2), ¢2) = if (Where (c1) = Where (c2))
then Add (ListFiles (DT, c2), s2)
else ListFiles (DT, c2)

2. ListFiles (CopyFileDown (DT, cl, sl1, s2), ¢2) = if (Where (c2) = Where (Down (cl, £2)))
then Add (ListFiles (DT, c2), sl)
else ListFiles (DT, c2)

13. ListFiles (CopyFileUp (DT, c¢1, s), c2) = if (Where (c2) = Where (Up (c1)))
then Add (ListFiles (DT, c2), s)
else ListFiles (DT, c2)

M. ListFiles (MoveFile (DT, c1, =1, s2), c2) = if (Where (c1) = Where (c2))
then Add (Remove (ListFiles (DT, <c2), sl1), s2)
else ListFiles (Remove (DT, c2), sl1)

15. ListFiles (MoveFileDown (DT, ci1, s1, s2), c2) = if (Where (c2) = Where (Down (cl, s2)))
then Add (ListFiles (DT, c2), sl)
else ListFiles (DT, c2)

6. ListFiles (MoveFileUp (DT, c¢l, s), ¢2) = if (Where (c2) = Where (Up (c1)))
then Add (ListFiles (DT, c2), s)
else ListFiles (DT, c2)
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4 LEqual (Append (SL1, s1), Append (SL2, s2)) = (sl = s2 A LEqual (SL1, SL2))
8 DelTail (Null) = Null

6 DelTail (Append (SL1, si1)) = SL1

7. Tail (Null) = "/" -- 0dd indeed!

8. Tail (Append (SL1, s1)) = si

Te MISTIX spafidianis ow It wes waias djeds ad qeratias frartle peias twspafodias. Mt
mtdly Where is dfied to retum alist o strings (SHIS) ad tle List furtias reunsets o stings (the
fist is the set f drectaies, ad the seoadis tle set  fles).

DTREE_SPEC: trait
CWD : StrList

introduces
NewDTree : —— DTree
NewCWD : — CWD
CreateDir : DTree, CWD, String —— DTree
DeleteDir : DTree, CWD, String —— DTree
Down : DTree, CWD, String — CWD
Up : CWD — CWD
Root : CWD —— CWD
Where : CWD — StrList
CreateFile : DTree, CWD, String —— DTree
DeleteFile : DTree, CWD, String —— DTree
CopyFile : DTree, CWD, String, String —— DTree
CopyFileDown: DTree, CWD, String, String —— DTree
CopyFileUp : DTree, CWD, String —— DTree
MoveFile : DTree, CWD, String, String —— DTree
MoveFileDown: DTree, CWD, String, String —— DTree
MoveFileUp : DTree, CWD, String —— DTree
ListDirs : DTree, CWD — StrSet
ListFiles : DTree, CWD — StrSet

axstrdrs NewDTree, NewCWD, CreateDir, DeleteDir, Down, Up, Root, Where,
CreateFile, DeleteFile, CopyFile, CopyFileDown, CopyFileUp, MoveFile,
MoveFileDown, MoveFileUp, ListDirs, and ListFiles

sotha fa dl [DT : DTree; cl, c2:CWD; s, s1 s 2:String]
L Where (NewCWD) = Null

2 Where (Down (DT, c, 8)) = if (Member (ListDirs (DT, c), s))
then Append (Where (c), s)
else Where (c)

3 Where (Up (c)) = if (Where (c) = Null)
then Null
else DelTail (Where (c))

4 Where (Root (c¢)) = Null
5 ListDirs (NewDTree, NewCWD) = Empty

6 ListDirs (CreateDir (DT, cl, s), c2) = if (Where (c1) = Where (c2))
then if (Member (ListFiles (DT, c1), &)
then Add (ListDirs (DT, c2), s)
else ListDirs (DT, c2)
else ListDirs (DT, c2)

7. ListDirs (DeleteDir (DT, ci1, s), c2) = if (Where (c1) = Where (c2))
then Remove (ListDirs (DT, c2), s)
else ListDirs (DT, c2)

3



{3F, {<>,<a>}, <a>)
(<>}, {<>,<a>}, <a>)

3 Beddms

({<b>}, {<>}, <>) -- cwd = <a> impossible, so do this instead,

4 Fedod

{<b>F, {<>,<a>}, <),

Ndte thtt fles ad dredtaies are it faroad to ke listed sind taead y

6 Algebraic Mi Stix Specifications

Wihist stat wth a spafratian fa a strirg st ad a storg list.

spafedian fa the Mtix fle sstem

STRSET_SPEC: trat

Tese vl e irprted irto the evatid

irrodoes
Empty : —— StrSet
Add : StrSet, String —— StrSet
Member : StrSet, String — Boolean
Remove : StrSet, String —— StrSet

oaastrars Empty, Add, Member, and Remove

sothet fa dl [SS : StrSet;
1 Member (Empty, s1) = FALSE

2 Member (Add (SS, s2), s1) =

3 Remove (Empty, s1) = Empty

4 Remove (Add (SS, s1), s2) =

STRLIST SPEC: trdt

sl s2: String

if s1 = s2

then TRUE

else Member (SS, si1)

if s1 = s2

then Remove (SS, s2)

else Add (Remove (SS, s2), s1)

irtrodes
Null : —— StrList
Append : StrList, String —— StrList
LEqual : StrList, StrList —— Boolean
Tail : StrList — String
DelTail : StrList — StrList

ocastrdrs Null, Append, DelTail, Tail, and LEqual

sotht far dl [SL1, SL2: StrlList;
1 LEqual (Null, Null) = TRUE

2 LEqual (SL1, SL2) =

3 LEqual (Append (SL1, si1), Null) =

sl s2: String]

LEqual (SL2, SL1)

FALSE
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(b, {<c>}, {<>,<a>}, <a>)
3 Recadtian2

(b, {<b>}, {<>,<a>}, <>)
4 Recadtian3

(b, {<a,b>}, {<>,<a>,<b>}, <a>)
(b, {<a,b>,<b>}, {<>,<a>}, <a>)

5 Hed fles

No test case possible that satisfies precondition
6 Fed drs

No test case possible that satisfies precondition

Be d od

7. No test case possible that satisfies precondition

5.12 Testing the MoveFile Operation

Snetlepecadtias fa Mbve Fil e, MbveFi l e Down, adMve Fi l e Up aeidaticd totlt fa CopyFil e, CopyFil e Doun,
ad CopyFi l e Up, resptidy tle test impts shald ke idaticd. "8t atpts dffr intht the sarce fle shald
mlagr eist lere

5.13 'Bsting the List (peration

Hitiad Wit:
List

Ipts: Ne
Eniramat Vaidles:
files : PFull Name

dirs : PFPull Name
cwd : Ful l Name

Aegries Ne franpecdtias, dthogh the pesae @ dsee
d fls atf/ @ dredaies incd dealy seam to ke a clegry
8131 Gamdeal Bis

Bts ae tipes & (fil es, dirs, cuwd).

1 Base Bt Gie- Al Glegries Nrrd
({<a,p>}, {<>,<a>}, <a>)

2 Hed fle



(b, c, {<a,b>}, {<>,<a>}, <a>)
4 Reaadtin3

(b, ¢, {<a,b>}, {<>,<a>,<a,c>,<a,c,b>}, <a>)
(b, ¢, {<a,b>,<a,b,c,b>}, {<>,<a>,<a,c>}, <a>)

5 Hed fles

No test case possible that satisfies precondition
6 Fed drs

No test case possible that satisfies precondition

Be d od

7 (b, c, {<b>}, {<>,<c>F, <)

5.11 'Bsting the CopyHleUp Qperation

Brtiad Git:
@pfilelom

Impts:

n? : Name

Bsiraret Wddes:
files : PFull Name
dirs : PPull Name
cwd : Ful | Name

AHegries:
Recdtian 1
* Stisfid Fle 1¥ edsts
* Weatisfed Hle 1 des mt enist
Recrdtian 2
* Stisfid - prat dretay edsts
* Weetisfid - prat drediary des mt esist
Recrdtian 3
*Stisfd Hle ¥ dhes it esist in prat
* Wedisfed Irectay maml 1’ edsts in prat
* Wdtisfd Hle mml? edsts in pret

51.1 Geded Bits

Bts aefardess  (n?, files, dirs, cud).

1 Bee "Bt Ghe - Al Gegries Nrrd
(b, {<a,p>}, {<>,<a>}, <a>)

2 Recadtian1



(b, ¢, {<a,b>}, {<>,<a>,<a,c>}, <a>)
(b, ¢, {<a,b>,<a,c>}, {<>,<a>}, <a>)

4 Fedfls

No test case possible that satisfies precondition
5 Hed dms

(b, ¢, {<b>}, {<F, <)

Be d od

6 (b, c, {<p>}, {<a>, <}, <)

5.10 "Bsting the GpyHleDown (peration

Hitiad Wit:
(ptilelom

Iipts:
n?: Name
d?: Name

Bsiraret Wddes:
files : PFull Name
dirs : PPull Name
cwd : Ful | Name

AHegries:
Recdtian 1
*Stisfed Hle 1 exists
* Weatisfed Hle 1 des mt enist
Recrdtian 2
*Stisfed Brectay & edists
* Wetisfd Iretay & does ot enist
Recrdtian 3
*Stisfed Hle 1 dbes mt eist ind?
* Wtisfed Iretay mml ¥ edsts ind’
* Weatisfed Hle ramd 1’ edsts ind?

510.1 Geded Bts
Btsaefiefges & (n? d7, files, dirs, cud).

1 Bee Bt Gee- Al Gegries Nird

(b, c, {<a,b>}, {<>,<a>,<a,c>}, <a>)
2 Reordtian1

(b, c, {<b>}, {<>,<a>,<a,c>}, <a>)

3 Readtian2



1 Bee Bt Gie- Al Gegries Nrrd
(b, {<a,b>}, <a>)
2 Rerdtianl
(b, {<a,c>}, <a>).
3 FHedfles
No test case possible that satisfies precondition
4 Fed cd

(b, {<b>}, <>),

5.9 "Bsting the GpyHle Qperation

Brtiad Git:
@pfile

Ipts:
old?: Name

new?: Mame
Biiramat Yndles:
files : PFull Name

dirs : PFPull Name
cwd : Ful l Name

AHegries:
Recdtian 1
*Gtisfed Hle dd edsts
* Weatisfed Hle dd des mt enist
Recrdtian 2
*Stisfed Hle e’ des ot enist
* Wedtisfed Irectay ramd 1e? eists
* Weatisfed Hle ramd red? evists

89.1 Guaded Bits
Bts ae fieges & (0l d7, new?, files, dirs, cud).

1 Bee Bt Goe - Al Gegries Nird

(b, ¢, {<a,b>}, {<>,<a>}, <a>)
2 Recadtian 1

(b, c, {<b>}, {<>,<a>}, <a>)

3 Readtian2



Recdtian 1
*Stisfed Hle des mt enist
* Wdtisfed Iretay mml ¥ edsts
* Weatisfed Hle ramd 1 exists

871 Geded Bits
Bts aefardess  (n?, files, dirs, cud).

1 Bee "Bt Ghe - Al Gegries Nrrd
(c, {<a,p>}, {<>,<a>}, <a>)
2 Recadtian1

(c, {<a,p>}, {<>,<a>,<a,c>}, <a>).
(b, {<a,b>}, {<,<a>}, <a>).

3 FHedfles

(b, {3, {<>,<a>}, <a>)
4 Fedds

(a, {<b>}, {<>}, <>) -- cwd = <a> impossible, so do this instead,
5 Bedod

(c, {<p>}, {<>,<a>}, <),

5.8 "Bsting the I?leteHle (peration

Hirtiad Wit:
Iddelile

Tpts:

n?: Name
Biiramat Yndles:

files : PFull Name
cwd : Ful | Name

AHegries:
Reoxdtian 1
*Stisfed Hle exsts
* Wdtisfed Hle cbes 1t esist

581 Garated Bits

Bts ae tiges € (n?, fil es, cwd).

g



851 Gerded Bts
Bts ae zagles d ().

1 Bee Bt Gie- Al Glegries Nerd

O

Nte thet ths allstae d dhs is de to Root g acastat furtticn Sme there ae wimt Eraders,
there ae 0 ctegries ad prtitias to dne tests fran

5.6 "PBsting the Where (peration

Hitiad Wit:
e

Tmpts: Nee

Biiramat Yndles:
cwd : Ful l Name

AHegries:
Nie ased an pecad tias

561 Geded Bits
Bts aesides d (cud).

1 Bee Bt (e- Al Gegries Nrd
(<a>)
2 Fedod

(<>),

5.7 "Bsting the QeateHle (peration

Hirtiad Wit:
Gedelile

Ipts:
n?: Name
Biiramat Yndles:
files : PFull Name

dirs : PFPull Name
cwd : Ful l Name

AHegries:



5.4 "Bsting the 1p Qperation

Titiad Wit:
(1]
Ipts:
Nee
Biiramat Yndles:
dirs : PFPull Name
cwd : Ful l Name
AHegries:
Recrdtian 1

* Stisfid - prat dretay edsts
* Weetisfid - prat drediary des mt esist

541 Geded Bits
Btsaems d (dirs, cud).

1 Bee Bt Gie- Al Gegries Nrrd
({<>,<a>}, <a>)
2 Redtianl
({<>,<a>}, <>)
3 Beddms
No test case possible that satisfies precondition
4 Fed cd

No test case possible that satisfies precondition

5.5 Bsting the Root (peration

Hitiad Wit:
Rat

Tpts:
Nie

Biiramat Yndles:

AHegries:
Nie ased an pecad tias



(b, {<a,b,c>}, {<>,<a>,<a,b>}, <a>)
(b, {<a,c>}, {<>,<a>,<a,b>,<a,b,c>}, <a>)

4 Fedds

No test case possible that satisfies precondition
5 Hed fles

(b, {}, {<>,<a>,<a,b>}, <a>)
6 Fedod

(a, {<p>}, {<>,<a>}, <),

5.3 "Bsting the Ibvn Qperation

Hitiad Wit:
Iom

Tpts:

n?: Name
Biiramat Yndles:

dirs : PFPull Name
cwd : Ful l Name

AHegries:
Reoxdtian 1
* Stisfid - s rectary exists
* Whetisfid - stbdrectary dbes ot exist

531 Geded Bits
Bts ae tiges £ (n?, dirs, cwd).

1 Bee Bt Gie- Al Gegries Nrrd
(b, {<>,<a>,<a,b>}, <a>)
2 Redtianl
(b, {<>,<a>}, <a>)
3 Beddms
No test case possible that satisfies precondition
4 Fed cd

(a, {<>,<a>}, <),



2 Recadtian1

(b, {<a,c>}, {<>,<a>,<a,b>}, <a>).
(b, {<a,b>}, {<,<a>}, <a>).

3 FHedfles

(b, {3, {<>,<a>}, <a>)
4 Fedds

(a, {<b>}, {<>}, <>) -- there is no directory <a>, so do this instead,
5 Fedcod

(b, {<a,c>}, {<,<a>}, <),

5.2 The I3l eteDr (peration

Hitiad Wit:
Idetelix

Ipts:
n?: Name
Biiramat Yndles:
files : PFull Name

dirs : PFPull Name
cwd : Ful l Name

AHegries:
Reordtian 1
*Stisfed Drectay exists
* Usdisfed Drectay des b exist
Reordtian 2
*Sisfed Dretayis ey
* Wdisfed Irectay catars afle
* Wdtisfd Irectay catars a sudretay

521 Geded Bits
Bts ae fardes f (n?, dirs, cud).
1 Bee Bt Goe - Al Gegries Nird
(b, {<a,c>}, {<>,<a>,<a,b>}, <a>)
2 Recadtian 1
(b, {<a,c>}, {<,<a>}, <a>).

3 Readtian2



(1) Gicdynt dl cegries gy to dl testdle uits. ¥r exh qerdiay tle peoadtials) gws dse to
ae @ nre alltiad ctegries. Wired ciegries sichtlet ae priitian is casidred “Nrd” | ad dler
prtitias ae dler thmrod. Winduk, by dfalt, a Rsdts setion that Wds d]l cdegries & the nomd
Etiaad ae & a tim eumdes @egries oer dl peille prtitias. Insana oses, seting a aegry to
Nrrd will ke a prtitianin adler aegry ifesile Inths cse w e a fesille doce T resdting
nrber d test ases is 1 phs the tdd nrer & prtitias 1ims the tdd nrler d ctegris. Ingred, d
carse, tle test egrer is free to dfie alltiad resdt cabhtias & gpquae

T ciegries ad ssodded prtitias tht agdy to dl qerdias ae & fdlos (Me Brtitio dus ae
it caplete fa gentests...)

AHegries:

Hed dirs

*Nod: {(), (@) },{(),(a), (e, 8)},{(),(e),(a,e)},{()VEa), (a, %
*Rady { ()}

Hed files
*Ned: { (a) },{(8) },{(a,0)},{(a,c)},{(a),(0)}
*Epy {},

Hed cud
*Nmd: ( a)
Rt ()

5.1 "Bsting the GeateDr (eration

Hitiad Wit:
eetelix

Ipts:
n?: Name
Biiramat Yndles:
files : PFull Name

dirs : PFPull Name
cwd : Ful l Name

AHegries:
Reoxdtian 1
*Stisfed rectary dhes it edst
* Wdtisfed Iretay mml ¥ edsts
* Wtisfed Hle mmli? essts

811 Geaed Bsts

Bts aefardes & (n?, fil es, dirs, cud).

1 Bee Bt Gie- Al Glegries Nerd

(b, {<a,c>}, {<>,<a>}, <a>)



4,10 'The Mve Hle (perations

Te roe fle qudias ae spafed mh & tle aqy fle qerdtias ae. Tndad e eliatly set tle samatics
d e tole tht d aagyfdlosdlyadee

MveFile = CopyFilseDeleteFile[n?old?
MveFileDoun =CopyFileDoungDeleteFile

MveFilelp =CopyFilelps DeleteFile

Sne the peoadtias d noee fle gardias ae idaticd wth thse d the caresprd g aqy fle qardias,
ve art the rdst qerdi on speafiatias bere.

4,11 'The Iist Qperation

Te quaian Lz st dspas dl d tle fles ad sdd retaies intle arret wrkingdretay Shdredaies ae to
Te dstirgisted wthspad rads; veigrre thet aspect Tere

_ List

ZFileSystem
Files!,Dirs!: PFull Name

Files!'={f:files |cuwd Cf}
Dirs!={d:dirs| cwd C d}

Boald dso speafy Li st so @ to alyirdut tle sirde mes in the curert drectay

_ List

FileSystem
Files!,Dirs!: P Name

Files!'={f :files | cud =front f elastf}
Dirs!={d:dirs| cud =front de lastd}

Brdly Tist cald esily be spit so & to spafy fles ad dredaies squrady Wlese ths & an eserdse to
the readr.

4.12 The LogQF (eration

Te lgfiqeratianis tedncdly mt et d the dstract dia tye, ad so e bt spafyit egiatly

5 Z and Category-Partition Based Test Specifications

Woardr ‘Staded’ ctegnies drived frantle spafitian & a ide Wlist these ctegmes are fa the
atire test sped fedti an ad tlen rfer to the ctegmies & mossay @tand these cabegries apear toaise fran
dsignddsias, eg thewed “.” torguesat the prat spdfidion (Sme inths spdfidiay “.” hs been
dHiberdd y sypresed ve bt irduk suh a cbegry bere, eentlogh swcha ctegryis presat inar prer

n



‘Bagyafle toasblreday e gt:
__ CopyFileDoun

AFileSystem
n?, d?7: Name

cud ~(n?) €files
cwd ~(d) € dirs
cwd ~{d%n? & files Udirs
files=files U cuwd ™( d%n?

‘blade the e vere tle rewfle cant e aedtedin tle sidretay e gt:
__DirectoryOrFileAlreadyFzi st sInSubdirectory

FileSystem
n?, d?7: Name
report!: Mssage

cwd ~(d%n? € files U dirs

report! =Directory or file already ezists in sublirectory

Te rdbost speafianis:
RCopyFil eDoun =CopyFileDoun A Ok

V FileDoesNot Frist
V DirectoryOrFileAl readyFBzistsInSubdirectory

‘Bagyafle to tle prat drectay ve gt:
__ CopyFilelp

XileSystem
n?: Name

cud ~(n) € files
cud A )
front cwd>(n? & files U dirs
files=files U front cud ( n?

‘blade the e vere tle rewfle cant e aedtedin tle prat drectay v gt:
__DirectoryOrFil eAl readyFzistsInParent

FileSystem
n?: Neme
report!: Mssage

front cwd>(n?) € filesU dirs

report! =Directory or file already ezists 1% parent

Te rdbost speafianis:
RCopyFilelp =CopyFilelp N Gk
VvV FilelbesNot Frist

V Parent Of Root Does Not Ezi st
V DirectoryOrFileAl readyBzistsInParent

10



__DeleteFile

XileSystem
n?: Name

cud ~{(n?Y € files
files=files \{ cwd™( n? }

Intle e tht afle des it edst, ve difie

__FileDoesNot Exi st

FileSystem
n?: Neme
report!: Mssage

cwd ~{n? o files

report! =File does not edist

Te rdost dHete fle carad Rkl eteFile, is

RDeleteFile =DeleteFile N Ck
V FileDoesNot Erist

4.9 The Hle Gpy Qperations
T dag dretay qrdias ae

e CopyFile - agyafie to attler fle intle sam drectay

o CopyFil eDoun - apyafle toasddrectay

o CopyFilelp - aqyafle totle prat d the arrat kg drectay if it edsts.
Tere ae twimts to CopyFil e: ol d7, Wichis tle mad tle fle toke ocpied ad ne w?, Wichis the mad
tle rewfle. Tere ae twimts to Copy Fi l e Doun, n7% Wichis tle rand tle fle toke oped add 7, Wichis

tle ma d the sddredtay irto ichtle fle is to ke aped e is aeimt to Copy Fi l e Up, n? Wdhis the
mad tle fletole agied (Me inthis spdfiatiay fle maws ae casidred ht fle caterts ae igmed)

Yogyaflelodly vegt:

__CopyFile

XileSystem
new?, ol d7: Name

cud ~{ old?) € files
cwd ~{ new?) & files U dirs
files=files U cud ™ ( new?

Te rdbost speafianis:

RCopyFile =CopyFile N Gk
V FileDoesNot Bzist[ol d7n
V DirectoryOrFileAlreadyFeisis[new?n



Te rchst dag drectay to prat carad RUp, is:
RUp =Up A Gk
V Parent Of Root Does Not Ezi st
¥ dagg to tle rot dretay e speafy:

__ Root

XileSystem

cud’ ={ )

Sne Root is tdd, RRoot is:

RRoot =Root N Ck

4.6 'The Were Qperation

Te qrdian Where mins at tle capete mad the arrat wking drectay

_ Were

FileSystem
Full Name! : Ful | Name

Full Name! =cud

Sne Were is tdd, RWiere is:

RWiere =Were A Gk

4.7 'The GeateHle (peration

T qadiar Creat e Fil e aetes arewfle wthtle (sirge) ram n? intle amret valing drectay

__CreateFile

XileSystem
n?: Name

cwd ~{n?Y ddirsUfiles
files=files U{cuwd™(n?% }

Te rdbost aedte fle carad RCreateFile, is

RCreateFile =CreateFile N Ok
V DirectoryOrFileAl readyFeists

4.8 'The Dletelle (peration

Teqaain Del et e Fi l e detes afle frantlte arret wrking dretay



Intle cee tht astdrectay is it gy w dfie
__DirectoryNot Enpty

FileSystem
n?: Neme
report!: Mssage

Af :filesU dirs e cufn? Cf
report! =Directory not enply

Te rdost dHete drectay carad RDel eteDir, is:

RDeleteDir =DeleteDir N Gk
V DirectoryDoes Not Fri st
V DirectoryNot Enpty

4.5 'The (mnge Drectory (perations

T dag dretay qrdias ae

o Doun - dug toasidretayintle arret kg dretay
o b - dag totle prat d the curat wrhigdreday if it exsts.
e Root - dupg totle rot drectay

¥ dagg toadilddretay v spafy
— Doum

XileSystem
n?: Name

cwd ~{n?Y € dirs
cud' =cwd ~(n?

Te rdhst dag drectay to dildearad RDoum, is:

RDoun =Doun A Ok
V DirectoryDoes Not Fri st

¥ dagg to tle prat dreday v spafy
— U

XileSystem

cud /=)
cuwd' =front cud

p bs tle peadtiantht c wd is it rat ma to the gadian
__Parent OF Root Does Not Fzist

FileSystem
report!: Mssage

cud =)

report! =Parent of root does not ézist




4.3 'The GeateDr (peration

T qadiar Creat e Di r aedes a rewdrectay vth tle (sigle) mman? inthe caret wrling drectay
__CreatelDir

XileSystem
n?: Name

cwd ~{n?Y ddirsUfiles
dirb=dirs U{cuwd™({n? }

Intle cee tht adreday a fle ramd 77 dready exists, v dfie
__DirectoryOrFileAl readyPrists

FileSystem
n?: Neme
report!: Mssage

cud ~{(n?Y €dirsUfiles

report! =Directory or File already ¥zists

Widlowtle cnationd Tller [J indHuirg tle Ok 1ept:
-

report!: Mssage

report! =0k "

Frdly ve dfie the rdost aete drectay carad RCreateDir, &:

RCreateDir =CreateDir A Gk
V DirectoryOrFileAl readyFeists

4.4 'The Dl eteDr peration

Teqaaian Del et e Di v dHetes anapty sbdredayin the arret vaking drectay
__DeleteDir

XileSystem
n?: Name

cwd ~{n?Y € dirs
~3f :filesUdirs e 2dn? Cf
dirb=dirs \ {cuwd> (2% }

Intle cee tht a stdrectay des 1t exist, ve difie

__DirectorylbesNot Frist
FileSystem
n?: Neme
report!: Mssage

cwd ~{n?Y & dirs

report! =Directory does not etist




4 7Z MStix Specifications

Whgn tle spafttian wth a dsaipgian d the bse typs reeddd  Fere are tw lasic typs I djeds in
tle sytem fles ad dretaies. e type Name oarespads to a sirle fle @ dreday mm (fa eage, the
MRrxfle fod):

[Nare]

Squms d Neme ae fill fle a dretay mes (fa eage, tle Mrxfle “feefefcd):
Ful l Name ::=sqName

Te represatai choentere bs theled daats & the tal d the seqene, adsq fa eaqle, tle repesatdian

d “feeffefad’ is tle smene { fee, fie, foo) . Wi tle Zseqere mipldion furtias f ront , dichydd a
siseqare p to the lat danat ad l ast , Wichydd tle adaret the ed I tle seqere. 1 fle e are

uige intle syten & ae fll dretay mes. Hrthe, w restiict the systanso tht a fle ad a drectay iy

nt stae tle sanam

4.1 State I?scription

Te stde d tle fle sytams & fdlos:

__FileSystem

files : P Full Name
dirs : PFPull Name
cwd : Pul l Name

Vf:filesUdirse f /=) = front f € dirs
dirs Nfiles =
cwd € dirs

Tere ae thee capats: fil es, dirs, adcwd. T fist capmat, fil es, is tle set & fles that curartly exst
in the stan TFe scoad capoet, dirs, is the s d dredaies tht arratly exst in tle sutam Te fist
inaiat staes tht dl interrad ate dredtaies mot edst far afle a dretay toesist. Fe scordinaiat stabes

tht fle ad drectay e ae dstint. Fe last capoat, cwd, des b recad ay prraet fedue o the

fle sytam bt is irstead wed to rack a (wer’s) amrat dreday in the stem Fe thid imariat states the

cwd st oaresprd to an exsting d retay

Whowposd wth qerdias tht dege a dsere tle stde Wist spafy the dsired qrratiay ad then
poxdd to e the qadian tdd by dig MHeia fa invichtle peordtion f an qerdtian is b
satisfed

4,2 The Inmtial State

Aressatleinitid stae fa tle fle sptenis aeinichtlere is aly the rott drectay (i.e. the eqpy saqene):

__InitFileSystem
FileSystém

files =}
dirs={ ()}
cud’ ={ )

Tt is dear thet tle rewstae padoad by Ini t Fil e System " sdisfis tle inaniats f Fil eSystem



DeleteDir DirNam

If ExNmis an apgy sudredtay & the arrert drectary it is remed dlerise an ququide ara
ressae is pirted

e Down [HxDid

If ExMNmeists & a sudretay d the amat, the arrat dreday is set to IelNm

o Up
Te arrat drettayis set to the prat d the curert drectay

e Root
Te arrat dredtayis se to the rodt.

e TWhere
Ritts tle ‘tteacbd’ raad tle arrert dreday B edterdd rrmind udks the mad eery drediay
hetveen the curert drectary ad the rodt, irdwive

e CreateFile FildNm
If KleNmis nt dready afle @ dredayin the curat dredtay it is aeded intle amet drectay

e DeleteFile HldNm
If Kle¥mis afleintle arret dretay it is rermed dlervse an qyrqriae era resage is irted

e CopyFile Odild¥m NwElcNm
G acqy d tle fle OdEleNmin NElNm (sine MVRIXigoes fle catats, thsis eqiv
det to aetirg a rewfle dled Nlileliig)

e CopyFileDown OdilelNm HxNm
Gies OdilNmirto tle dretary BxlNm

e CopyFileUp Odilelim
Te fleis aped to the prat d tle arrat dretay

o MoveFile (dilcim NKlddm
Cags tle ma d tle fle OdilNm to NElNm

o MoveFileDown (Odilelim hxldm
Mes Odild¥mirto the drectay elN¥m

o loveFileUp Odilelim
Te fle is raed to the prat d tle curat drectay

e ListDirs

Ritts tle raes & d] stdredaies in the curert drectary

e ListFiles
Ritts tle raes d dl fles intle arrert dreday

e Logoff
Sqs estian

MBirx st lade tle fdloing ergqtiad cadtias ina e friedy marer:

Irectay a fle dready eists na aede, e, a@ aqy
o Drettay catars fles ma rawe
o Iretay des nt exst ma dayg, @ dee

o Hle drs mt edist ma gy mae, a dete



ChangeDir [NxNb

If NeExDimis g wnadedsts & asddretayd tle arrat, tle arrat dredtayis s¢ to N Nm
If NviixNimis it gven, the aarent dredayis set totle rat. If the NNl Nmis .7, the arret
drectay is set to the prat d tle arrat dretay

Where
Ritts tle ‘tteacbd’ raad tle arrert dreday B edterdd rrmind udks the mad eery drediay
hetveen the curert drectary ad the rodt, irdwive

CreateFile Hl¥m
Fe fle RleM¥mis aededin tle arrat dretay

DeleteFile HlNm
If HleMdmis intle arret dretay it is rermed dherise an qprqpide ara mesage is pirted

Move Odild¥m NAldNa

Move (Odilcma NixDa

Cugs tle raa d tle fle OdilNim to NlildNm a mes OdildN¥mirto tle dreday
MixNm If tle DeAXNmis “.”, the fle is med to the prat o the curat drectay

Copy OdileNin NH1cm
Copy OdileNm NHYNm
Gees aoqy d tle fle OdE]lNimin NleNm (sime METXigores fle catets, thisis eqive
lat to credirga rewfle cdled NeE 1N a apes OdilNmirto the d rectary NfixDNm
If the NEXDNmis .”, tle fle is oped to tle prat d the arrert dredary

List
Ritts the e o dl fles ad sidredtaies intle amrat dreday Fe sddrectaies shnld ke dstin
gided fraxtle fles by a traling slash (7).

Logoff
Sqs estian

MBirx st lade tle fdloing ergqtiad cadtias ina e friedy marer:

Irectay a fle dready eists na aede, e, a@ aqy
Irectary catars fles ama reoe.

Drectary des it exst ana dage, @ dete.
Hle des it esist maogy mae, a dete

Revised Informal M Stix Specifications

NMBirxis spafed irfardly owwth a dsmipian d tle sytax ad seratics d exh camad  Seerd
the camads tde ae @ mae agrmts, Widhae dretay a fle mes. Dretay ad fle raes ae strings
d‘dms’ :_:’ :_:’ :=:’ Hd""’.

InitFileSystem
Splyawdidintid (agy) stae fa the fle stem

CreateDir Irim
If BxDNmis wt dready afle a dretayintle arret dreday aedes arewd reday cdled IxNm
& asthdretay d tle arrat dretay dse an qyrqride ara messae is pirted



1 Introduction

THs gy pesats serd dffrat spafidias d a sirge fle sstembsed an the Tix fle spten Hs
pget ws stated frana dass ssigrat intidly wed in udsgadete capter sdere carss & Qasm
Wersity adnre remtlyin gadate sdtwre eng reerirg carses & @xge Mion Wiversity Insetias 2ad

3 w pesat twdigtly dffrat ifard spafidias fa ¥rx TFeintid sprfidion ve wed in d sses
thragh Hl 192 Wle drivirg fard spedfiatias and test spedfitias, w fard severd imasistades ad
irccradies wth the spdfedias, & vl & fedwes tht vae dffialt to exress wth fard gpades. Te

st iprtat pdas vere tht the intid speafati andes b capetd y dsaike fle raes, dlos afle ad
adratay d tle sanmmintle ssa sl rtay adsand tle aigrd crad (ChangeDir, CopyFile,
adMoveFile) atdly axbire seerd carad. Whectify thse pdiemin the seoad irfard spedfitian

ad the fard spdfiias.

Sctian4 g ves anH-lsed spa frdianfa NVBIrxinZ adsectian 5 g ves furtiad test spafiatias besed
atle Zspes ad the Gegry Prtitianrethod  Rsid ts frartest oses dirived franthese spafitias ae in
ar apiappr [1. Hely sctian 6 gvs andglrdc spdfidian fa MErx

MBirxis ahaadid sptarmasistigd di rect ori es adfil es. Ehdretay enoatanan ahtrary niter
d fles ad subdirect ori es, vere asidretay is dso adretay NMBIX igoes tle catats d fles; it is aly
oaoerred wth tle flds raa g qerdiay, NBIX legs trak d a ‘turet dretay. Intidly thee is
ae agydretay dled the root, ddis the curert dreday

Tere ae atatd o dgten qerdias dfiedin (the redsed spdfition fa) Mrx

o G quation to aete awlid (agty) iritid state far the fle system
o Toquaias to aede ad dde dretaies

o Toqueias to aede ad dde fles

o e qutias toopyfles

o e qertias tomme fles

o e qertias to e the ammat dreday

o Gk qedia to pirt the fill pthand the amet dreday

o Toqueias tolist fles ard drectaies

o (e quaimtolggdf

2 Original Infornmal M Stix Specifications

MBirx is speafed irfardly owwth a dsaigian E the sytax ad saatics d exch carad  Intidly
there is ae agy drectay dlad the root , Wichis the aret dretay

e CreateDir IxlNm
If BxDNais b dreadyintle amrert dreday aedes arewd rediay cled BxNa® asibd retay
d tle arrat dretay dse angpgride era resge is mitad

e DeleteDir IxlNm
If ExNmis an apgy sudredtay & the arrert drectary it is remed dlerise an ququide ara
ressae is pirted
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Abstrat

MISTIX is a simple file systembaed on the Urix fle sptem MAIXis used in clasromeendss in
gradsate sdtware ergreerirg dasses a8 Gexge Masm Wvedty Inths douet, w sudy seed dffeat
spdfetias fo MIX Fimst e gweanifard spdfiation Net, sinee the irfard sped fiati on turs ot
to ke dfficlt to fardize dredly;, we supy a reised irfard spedfetian thd Edes sisequert fard
spdfctias. We g a mH-bsed spdfition fao MAIXin Z, fdlowd by fudiasl test spedfietias
bsed an tle Categry Partitionretlod  Erdly; ve gve an dgebred ¢ sped fration fr MArx



