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1 Introduzione

Qust ts s s sul trono  m svolto prsso l Srvzo Tnolo
Inormt  Lortor Nzonl  Lnro.
A o  Lortor Nzonl  Lnro sruttno l ull-vrtulzton s
pr pplzon  rttr snto, s pr ror srvz normt,
o omport l rzon  nuov mn vrtul pr on nuovo srvzo
normto mnt l srvr sotwr opn sour Proxmox1. Nonostnt l
lt  utlzzo  l sllt, sso prsnt  sunt punt ol:

•  srvz n prouzon sull stss mn potrro nsstr 
vrson vrs ll stss lrr;

• l’llozon ll rsors non  smpr ottml;

• l onurzon  l mnutnzon ll mn vrtul v rptut
pr on snolo srvzo.

Nl ultm nn s  vst l uson  ontnr,  mlorno l’ss-
lt  ltno l’utlzzo ll vrtulzzzon  lvllo  sstm oprtvo.
I ontnr sono un’voluzon ll pr-vrtulzton, ss nno vr m-
plmntzon tr u Dokr , on l’osstm rltvo,  uno  sotwr
pu popolr  promttnt. I potnzl vnt  ontnr sono:

• solmnto tr l pplzon: on pplzon  l propr sp
pnnz  rsors  non ntr n ontto on l ltr,  qun possl
rr pu stnz ll stss pplzon (n  vrson vrs)
snz  ss ntrno n ontto;

• sllt: l rsors, om  smpo ors ll CPU  Rnom Ass
Mmory (RAM), vnono utlzzt solo quno nssro, vtno
l’llozon stt;

• portlt: pr trsrr un srvzo  un sstm ll’ltro  sunt
opr un l  tsto  non un ntro l-systm.

1https://www.proxmox.com/en/
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L ts trttr:

• un srzon smpr pu rnulr ll’Isttuto Nzonl  Fs
Nulr, no  runr l Srvzo Tnolo Inormt  u
o prt (ptolo 3);

• l strumnt utlzzt pr mprr  utlzzr Dokr (ptolo 4);

•  vr tp  vrtulzzzon (ptolo 5);

• l sotwr Dokr, l tnolo  sso uslr  l omprzon ll
vrtulzzzon  lvllo  sstm oprtvo on l ull-vrtulzton
(ptolo 6);

• l’mplmntzon  srvz mnt Dokr (ptolo 7);

• l vlutzon  vnt  l svnt  omport l psso
ll ull-vrtulzton ll ston  lun srvzmnt  ontnr
(ptolo 8).

1.1 Obiettivi

Il proposto  ntrourr nl Srvzo Tnolo Inormt l’utlzzo 
ontnr  motvto  rn vnt  ss orono, s trtt ntt 
un tnolomolto promttnt  st vno un smpr mor u-
son. Altr motvzon  l  prsnt utlzzo  ontnr n ltr srvz
 Lortor, on  qul l Srvzo Tnolo Inormt ollor.
Pr qunto ovvo, vlutr l onvnnz l psso  srvz norm-
t  un vrtulzzzon  tpo ull-vrtulzton  un vrtulzzzon
 lvllo  sstm oprtvo  stt l prm ttvt l trono. Appur-
t l onvnnz  tto psso, l’mplmntzon l nuovo sstm 
srvz  stto l’ottvo prmro l mo lvoro, volto soprttutto  rnr
pu mntnl, , nt  smpl l’nrstruttur  srvz.
Pr runr tl ottv,  stto nssro n v prlmnr mprr
 utlzzr Dokr, uno  pu us stor  ontnr. Grz ll’ut-
lzzo  Dokr sono stt qun vrtulzzt,  lvllo  sstm oprtvo,
l sto w  l stor  mtrl uo-vsvo,  utlzzno om Contnt
Mnmnt Systm (CMS) rspttvmnt Worprss  Pwo. L’mpl-
mntzon  qun rurto srvz  rno  n prouzon, rul
s  utnt strn  ntrn  Lortor.
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2 Luogo di lavoro

2.1 Istituto Nazionale di Fisica Nucleare

L’Isttuto Nzonl  Fs Nulr (INFN)  un nt pulo nzonl
 rr to llo stuo  osttunt onmntl ll mtr 
ll l  l ovrnno. L su ttvt s svolono nl mt toro 
sprmntl ll s sunulr, nulr  stro-prtllr.
L ttvt  rr ll’INFN s svolono tutt n un mto  ooprzon
ntrnzonl  n strtt ollorzon on l mono unvrstro tlno,
sull s  onsolt  plurnnl rpport. L rr onmntl n
qust sttor r l’uso  tnolo  strumnt  rr ’vnur
 l’INFN svlupp s n propr lortor s n ollorzon on l mon-
o ll’nustr. L’INFN prtp ll ttvt  rr l CERN1, l pu
rn lortoro l mono  s ll prtll,  s trov l onn
tr Frn  Svzzr. Qust ollorzon nqu nl nn nqunt
l solo sorso on lo sopo  ostrur  utlzzr mn lrtr
smpr pu potnt.[1]
L’Isttuto  ornzzto nll sunt struttur: Szon, Lortor Nzo-
nl, Cntr Nzonl  Ammnstrzon Cntrl.

• L Szon sono struttur snt on lo sopo  svolr ttvt 
rr  lt ormzon, ss nno spsso s prsso  prtmnt 
s ll Unvrst.

• I Lortor Nzonl sono struttur snt vnt l n  svlup-
pr  str  omplss strumntl pr l ttvt  rr ll’nt,
ll omunt nzonl   qull ntrnzonl.

• I Cntr Nzonl sono:

1in francese Conseil Européen pour la Recherche Nucléaire
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– struttur snto-tnolo on l n  svluppr  str p-
prtur strumntl   svolr ttvt  rr  svluppo
tnoloo;

– struttur snto-ormtv on l n  promuovr l prorsso
ll onosnz snt   prsporr  ovn ll rr
snt.

• L’Ammnstrzon Cntrl   ompt :

– str l unzon mmnstrtv ntrlzzt;

– svolr unzon  nrzzo, oornmnto  vr ll’ttvt
mmnstrtv ntrt;

– ssurr  srvz tn, prossonl   montoro ntrl;

– prsporr  sur l tt lrtv  omptnz.

2.2 Laboratori Nazionali di Legnaro

Fur 2.1: loo  Lor-
tor Nzonl  Lnro[3]

I Lortor Nzonl  Lnro (LNL) sono un
ll quttro struttur  supporto ll rr l-
l’INFN. I s lrtor prsnt prmttono stu
 s  stros nulr  rr ntrs-
plnr. I Lortor sono prnplmnt orntt
llo svluppo  ll nnovzon l lrtor 
prtll,  rvltor  rzon  ll tnolo-
 ssot. Altr ttvt  rlvo  Lortor
onsst nl trsrmnto tnoloo  srutt l
omptnz  Lortor qul l tnolo  trttmnto ll supr
 l poszon  lm sottl. In uturo  prvst n l prouzon 
rosotop  ntrss mo.
L struttur  Lortor Nzonl  Lnro  ompost  srvz -
rttmnt rnt l Drttor: Ammnstrzon, Drzon, Fon Estr-
n, Roprotzon, Prvnzon  protzon, Surzz Non Convnzon-
l. A srvz s unono l vson Rr, l vson Alrtor 
l vson Tn   Srvz Gnrl. On vson  strutturt n
srvz.
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2.3 Divisione Ricerca

L vson rr   sunt ompt:

• str  svluppr  support tno-snt nssr ll rr 
ll sprmntzon;

• ollorr llo svluppo, ll ston  ll rlzzzon  omplss
strumntl  Lortor Nzonl  Lnro;

• promuovr l sprmnt  Lortor Nzonl  Lnro,  pro-
tt ntrnzonl  l uson nl mono prouttvo ll onosnz
 ll tnolo qust;

• str l omunzon snt  promuovr l’mmn  lor-
tor nl trrtoro.

I sunt srvz omponono l vson rr:

• Srvzo Comunzon Snt  Doumntzon;

• Srvzo Rosotop pr l Fs Nulr;

• Srvzo Brsl;

• Srvzo Utnt;

• Srvzo Tnolo Inormt;

• Srvzo Tnolo ll Supr  Supronuttvt;

• Srvzo Rosotop pr l Mn  l Fs Applt.[2]

2.4 Servizio Tecnologie Informatiche

Il Srvzo Tnolo Inormt  u rso    prt ll Dvson
Rr tt Tr 2, support utnt ntrn  strn, sts l’nrstrut-
tur l lolo snto pr l sprmnt lol  pr l ollorzon
CMS2, ALICE3 l LHC4 l CERN. Cur noltr l’ornzzzon ll rt
 Lortor  l mntnmnto n srzo  sstm  quszon t

2Compact Muon Solenoid
3A LHC Ion Collider Experiment
4Large Hadron Collider
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pr l sprmnt  s nulr. Il Srvzo noltr  n strtt ollo-
rzon on l’INFN CNAF5  ontrus ll nrstruttur INFN omun 
supporto pr l ttvt om usnss ontnuty  sstr rovry.[4]

5Centro Nazionale Analisi Fotogrammi, il centro di calcolo principale dell’INFN
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Fur 2.2: Ornrmm  Lortor Nzonl  Lnro[5]
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3 Ambiente di sviluppo

In qusto ptolo vnono llustrt  sotwr oprt pr mprr 
utlzzr Dokr: l sstm oprtvo ost, l’tor  tsto, l sotwr on
u o rto  stto l mn vrtul  prov   sstm oprtv 
tt mn.

3.1 Windows 11

Fur 3.1: loo Wnows
11[10]

Il omputr utlzzto pr sprmntr  lvorr
on Dokr mpv Wnows 11 om sstm
oprtvo. Wnows 11  prottto pr prsonl
omputr,  un prootto llMrosot Corporton
  prt ll ml  sstm oprtv Wno-
ws NT1   l pu us nl mono  prsonl
omputr, om llustrto nl ro ll ur 3.1.
Wnows 11  un sstm oprtvo multtskn, prmtt qun 
sur pu prormm ontmpornmnt;  noltr multutnt 
multprossor.[6][7][8]

Fur 3.2: sstm oprtv sktop nll’prl 2022 sono SttCounr[9]

1Windows New Technology, la famiglia di sistemi operativi prodotti da Microsoft, unica linea di sistemi
operativi per personal computer
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3.2 VirtualBox

Fur 3.3: loo VrtulBox
[11]

Orl VM VrtulBox  un sotwr rtuto  opn
sour  prmtt l’suzon  mn vrtul
pr rtttur x86  64t. Con VrtulBox  pos-
sl onurr, rr  usr pu sstm oprtv
(ust) nl propro PC usno un solo sstm op-
rtvo (ost). On sstm oprtvo rs n un
mn vrtul. I sstm oprtv  VrtulBox
support om ost sono Wnows, GNU/Lnux 
mOS, mntr puo sur Wnows, GNU/Lnux,
OS/2 Wrp, BSD, FrBSD  nn Solrs  Opn-
Solrs om sstm oprtv ust.
S possono onurr pr on mn vrtul
rwr  prr on on onurzon npnnt ll ltr.
On mn ust puo ssr vvt, rmt o spnt npnntmnt
ll ltr. Inoltr on stto ll mn ust puo ssr slvto om
l. Tl ls possono po ssr rt  sut n ltr ost npnn-
tmnt l sstm oprtvo nstllto, l’un onzon nssr  l
prsnz  VrtulBox nll mn ost.[12]
Qusto sotwr  stto utlzzto nzlmnt pr rr un mn vr-
tul on lo sopo purmnt tto  mprr  utlzzr Dokr. E
stt sussvmnt rt un son mn vrtul   stt ut-
lzzt pr vrr l orrtto unzonmnto ll nuov mplmntzon
l sto Worprss   Pwo. L’un mo pportt ll onurzo-
n stnr ll son mn  stt l’unt  tr s  rt,
rsptto ll ssnzon  ult  un snol. L unzon ll quttro
s  rt sono stt:

• s 1 (qull  prsnt): ornr un onnsson Intrnt ll
mn vrtul,

• s 2: utlzzr l’IP ssnto pr potr vr l’ntr ornt
l rvrs-proxy utlzzto,

• s 3: utlzzr l’IP ssnto pr potr vr l sto w ll
mn ost,

• s 4: utlzzr l’IP ssnto pr potr vr l stor  ontnut
multml ll mn ost.
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Pr l prm s l onurzon utlzzt r qull  ult: un
onnsson NAT  prmtt ll mn ust  ollrs mnt l
mn ost ll rt. Pr l ltr tr s  stt utlzzt l onur-
zon ost-only, rz ll qul l mn ust  onnss solmnt ll
mn ost  ll ltr vntul mn vrtul.

3.3 Visual Studio Code

Fur 3.4: loo Vsul
Stuo Co[14]

Pr utlzzr l ln  omno, str  mor
 ls  onurzon, l tutto ll mn ost, 
stto utlzzto l sotwr opn sour Vsul Stuo Co-
, svluppto  Mrosot  sponl pr Wnows,
Lnux  mOS.
Esso prmtt l’nstllzon  moltpl stnson 
mplno l unzonlt ll’tor[13],  smpo -
unno l’uto ompltmnto pr  lnu  pro-
rmmzon utlzzt, unno strumnt pr s-
ur tst  prormm o strumnt pr omplr 
sur  ls sornt n mnr utomt. Nllo
spo o o tto uso ll stnson Rmot Dvlopmnt, l qul pr-
mtt  prr qulss rtll n un mn rmot, prmttno 
utlzzr l trmnl l omputr  u s  onnss   mor  ls
 tsto prsnt l suo ntrno no uso  tutt l unzonlt sponl
n Vsul Stuo Co.

3.4 CentOS 7

Fur 3.5: loo
CntOS[16]

CntOS2  un struzon Lnux onpt, svluppt 
utlzzt pr l mnt srvr.
Drv l o sornt  R Ht Entrprs (sotwr
opn sour m  pmnto), l qul l svlupptor
prnono spunto on l n  rnr CntOS un’ltrnt-
v rtut. L rnz prnpl tr R Ht  CntOS
  qust’ultm  prv  ssstnz tn, motvo pr
u R Ht   pmnto. Altr rnz rs nll
rnz, to  su CntOS l pplzon nl sul

2Acronimo di Community ENTerprise Operating System
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non vnono rtt,  rnz  qunto  on
R Ht.[15]
Nll m sprmntzon o nzlmnt utlzzto CntOS 7, vrson 
 stt strut l 7 lulo 2014. Qust slt  ovut l tto  l
momnto CntOS 7  l sstm oprtvo utlzzto nll mor prt 
srvr  Lortor Nzonl  Lnro.
Sussvmnt o nonto l’utlzzo  qusto sstm oprtvo to
 l n l supporto pr l ornmnt rltv ll surzz  CntOS
7  stt stlt pr l 30 uno 2024. In tl prvson  Lortor Nzo-
nl  Lnro nno n prormm l slt  un nuovo sstm oprtvo
 utlzzr pr  srvr  ttulmnt l prnpl nto  Uuntu
Srvr 20.04.

3.5 Ubuntu

Fur 3.6: loo Uuntu[17]

Uuntu  un sstm oprtvo nto nl 2004  -
sto su Lnux, pu prsmnt sul rmo nstl
 Dn. E prvlntmnt omposto  sotwr
opn sour on lnz GNU GPL, m support n-
 sotwr proprtro.[18]
Uuntu prv un nuovo rlso on supporto 
luno trmn (LTS3) on u nn  rls  rv
supporto on s ms.
E un ll struzon Lnux pu l  usr 
mormnt sml ll’mnt  lvoro l svlupptor. Inoltr Uuntu
20.04 LTS Srvr prsnt un trmn l supporto  surzz ssto pr
prl 2030. Qust tr rttrst nno rso Uuntu l struzon
slt  Lortor Nzonl  Lnro pr mttr n prouzon l sto
w  l stor  ontnut multml  onsuntmnt  l sstm
oprtvo  o oprto pr rlzzr l vrtulzzzon  qust u
srvz.

3Long Term Service
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4 Virtualizzazione

L vrtulzzzon  l posslt  strrr l omponnt rwr l
lortor l n  rnrl sponl l sotwr n orm  rsors vr-
tul. Qusto nsm  rsors vrtul orm l mn vrtul, sull qul
possono ssr nstllt sstm oprtv  rltv pplzon.
L rsors vrtul possono ssr mppt  un nsm  rsors  pos-
sono ssr s o vrtul nl so  pu lvll  vrtulzzzon.
L prnpl tn  vrtulzzzon sono:

• solmnto: l rsors vrtul sono prsntt snz pnnz l sotto-
sstm so, prmttno  sosttur l’rwr snz mo ll
rsors vrtul;

• mulzon: l rsors vrtul nno un vrs ntr  qull
s;

• onvson: pu rsors vrtul vnono ssot ll stss rsors
s;

• rzon: pu rsors s vnono mppt ll stss rsors
vrtul, n moo tl  unrn l rttrst.[19]

Esstono vrs tpolo rnt  vrtulzzzon  possono ssr
vs om nllo sm n ur 4.1.

4.1 Virtualizzazione a livello di sistema operativo

L vrtulzzzon  lvllo  sstm oprtvo  un mtoo  suzon
ll pplzon  sol l rsors rwr  sotwr utlzzt  ss
rmnno smpr ll’ntrno  un solo  uno sstm oprtvo, n qusto
moo l’pplzon puo vr solo l rsors  l sono stt ssnt.
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Fur 4.1: Tp  vrtulzzzon

Tutto o vn rlzzto mnt l rzon  ontnr: stnz usr-
sp solt tr  loro. In qusto tpo  vrtulzzzon sono ssnt l
mn vrtul   rspttv sstm oprtv ust.[21]

4.2 Livello Hardware

Nll vrtulzzzon rwr  sstm oprtv vnono sut n moo
onorrnt sullo stsso rwr pur ssno tron. In qusto tpo 
vrtulzzzon  prsnt l’yprvsor   l ompto  prsntr ll’u-
tnt  sstm oprtv llmn ust   str l loro suzon. Un
ltro suo ompto  qullo  str l’sso ll rsors rwr  rntr
l protzon  l’solmnto tr l mn.

4.2.1 Bare-metal e Hosted

L vrtulzzzon  lvllo rwr puo ssr suvs n u tor n
s ll prsnz o mno l sstm oprtvo:

• r-mtl: l sstm oprtvo ost  ssnt  l su unzon vnono
sosttut ll’yprvsor;

• ost: l’yprvsor  un norml prosso utnt sul sstm oprtvo
ost.
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4.2.2 Para-virtualization e full-virtualization

L mn vrtul possono ssr suvs n s  om ss s ntr-
no ll’rwr, possono qun utlzzr l pr-vrtulzton oppur l
ull-vrtulzton.

• Pr-vrtulzton: l sstm  vrtulzzzon spon  on m-
n vrtul ntr rwr smult sml ll orrsponnt ntr-
 s. Qust ntr sono API  mplmntno un str-
zon ll prr. I sstm oprtv ust vnno qun mot
pr rnrl omptl on qust prr.[22]

• Full-vrtulzton: l mn vrtul nno l stss ntr 
un mn s. In qusto moo l sstm oprtvo ust non v
ssr moto pr potr omunr on l’rwr.[20]

4.3 Soluzione dei Laboratori Nazionali di Legnaro

Attulmnt n Lortor Nzonl  Lnro molt  srvz normt
sono osptt n un uno lustr. Ess vnono vrtulzzt mnt l t-
n ll ull-vrtulzton st su  un sstm r-mtl  mp
om yprvsor Proxmox l qul mplmnt l moulo KVM, l pú uso
nll’mto ll vrtulzzzon opn sour.
I Lortor nno slto qust mtoolo pr solr n mnr pú -
nt on srvzo, sruttno l mlo l’rwr  sposzon  Lo-
rtor. Inoltr vno un uno lustr n rsult un mnutnzon pu sm-
pl  uttl. Qust mplmntzon nn prmtt n un mor
vllty.

4.4 Soluzione proposta

L soluzon propost  qull  rruppr lun srvz omon tr 
loro n sp mn vrtul. Pr r o s sruttr l nrstruttur
 u sopr utlzzno Dokr om stor  ontnr. Inoltr on qust
nuov mplmntzon s rurrnno s lo spro  rsors ovuto  multpl
sstm oprtv ust s l numro  mn vrtul  mntnr, t-
nno omunqu l mn vrtul solt. Il tutto rsultr n un umnto
ll nz  ston.
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5 Docker

Dokr  un sotwr opn sour prottto pr sur  str  ontnr,
on lo sopo  ltr  pross  svluppo ll pplzon. S s sull
vrtulzzzon  lvllo  sstm oprtvo, nll qul un snolo sstm
oprtvo s oup  orstrr l’solmnto  l lmtzon ll rsors.[23]

5.1 Vantaggi

• Isolmnto: mmor, pross, spostv  rt sono vrtulzzt 
lvllo  sstm oprtvo  l pplzon sono solt l’un ll’ltr.
Non  sono qun ontt  pnnz o rsors onts, to 
on pplzon   lmt nt  utlzzo ll rsors. Tutto o
rsult n n un protzon mor.

• Svluppo smplto: on ontnr spsso nlu non solo l’ppl-
zon/srvzo m n tutto l ptto utl pr surlo, smpl-
no on oprzon  ploymnt  ltno l struzon su
rnt sstm oprtv snz ultror onurzon.

• Tmp  vvo pu rp: ssno ssnt un sstm oprtvo ust 
tmp  vvo  srvz s orno notvolmnt.

• Amnt unorm:  ontnr possono ssr strut su qulunqu
rsors  lolo npnntmnt  onurzon, sstm oprtvo
o rwr,  ptto  nl nuovo ost s prsnt lo stsso stor 
ontnr.

• Enz oprtv:  ontnr possono sur pu pplzon sul-
l msm stnz spno l rsors  vono ssr ust, n
qusto moo s ottmzz l’utlzzo ll stss. Inoltr utlzzno un
quntt mnor  rsors rsptto ll mn vrtul vst l prsn-
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z  un uno sstm oprtvo pr tutt  srvz  non uno pr on
pplzon.

• Mlor mnutnlt: vno un sol mn vrtul  str,
on tutt  ontnr l suo ntrno, l mnutnzon rsult smplt
to  ornmnt  sstm  mo ll onurzon vnno
sut un snol volt.[24][25]

5.2 Svantaggi

• Prstzon:  ontnr onsumno mno rsors ll mn vrtul
m llo stsso tmpo sono sott l spno  rsors ovuto ll
rt ssor  vn ornt  ontnr pr omunr tr  loro
 on l mn ost.

• Isolmnto por rsptto ll vrtulzzzon  lvllo rwr: to
  ontnr non ontnono un propro sstm oprtvo  pross
n suzon non sono solt n mnr prtt.[26]

5.3 Tecnologie utilizzate ad esso ausiliarie

In qust szon sono srtt l tnolo utlzzt ssm  Dokr:
okr-ompos,  sstm  ston t  Dokr  l rvrs proxy Trk.

5.3.1 Docker compose

Dokr ompos  uno strumnto  prmtt  nr  vvr ppl-
zon Dokr mult ontnr mnt un l YAML  ontn tutt l
nzon nssr. Con un snolo omno  qun possl vvr
ontmpornmnt tutt  srvz  sono stt onurt nllo stsso l.
Con l ln  omno nv  possl r unzonr un solo ontnr
ll volt, motvo pr u Dokr Compos rsult pu nt pr l r-
zon  pplzon mult-ontnr. Altro vnto nl suo utlzzo  l
mntnr snt tutt l onurzon n un l, potno qun trr
lmnt o   stto rto, vno qun un sort  oumntzon
 propr ontnr. Inn to  l l ontnnt tutt l onurzo-
n rmn prsstnt,  possl ttur pol mo llo stsso pr
tstr vrs onurzon  ontnr.
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5.3.2 I volumi e i bind mounts

I volum   n mounts sono ll tnolo  prmttono  rr
t prsstnt nrt  ust  ontnr. I volum sono rt  stt
ompltmnt  Dokr. I n mounts nv sono ll mpptur tr l
rtll ll mn ost on l ontnr, nl so l rtll non sst
nl sstm ost ss vn rt l momnto. I n mounts sono molto
prormnt  pnono ll struttur l l systm ll mn.

5.3.3 Traek

Fur 5.1: loo
Trk[27]

Trk  un rvrs proxy opn sour, s ntr prtt-
mnt on Dokr to  sso stsso  un ontnr, o
l prmtt  uto-onurrs l routn. L su onu-
rzon s s su un l  ontn l onurzon st-
t  uno ontnnt l onurzon nm. Ań
vvnno l mo pportt ll prm  nssro
rvvr l ontnr l rvrs proxy, mntr nl so s
mo l son  mmnt prnrnno suto p-
. Trk sts  ontnr mnt ll ll  oltr
 ornr struzon pr l routn prmttono  unr
mlwrs.
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6 Implementazione

6.1 Infrastruttura

L mn vrtul  stt rt nl lustr ontnnt  srvz normt
 lortor,  quttro CPU, quttro -yt  RAM  un so 
sstm  nqunt -yt. A ss sr unto un so t  vr
lo sopo  ontnr  l multml  u srvz.

6.2 Ubuntu

Com sstm oprtvo ll mn vrtul  stto utlzzto Uuntu
Srvr LTS 20.04. Su  sso  po stto suto uno srpt rlzzto n
Lortor Nzonl  Lnro, l qul ntr nll mn vrtul -
trmnt srvz,  l rnono pu sur  pu l  utlzzr pr l
utnt  Lortor. Dl smp sono l’nstllzon utomt  Dokr
 Dokr Compos  l’utntzon mnt l rnzl INFN LNL.

6.3 Proxmox

Fur 6.1: loo
Proxmox[28]

Proxmox Vrtul Envronmnt (Proxmox VE o PVE)  un
sotwr opn sour pr l ston ll vrtulzzzon.
E un struzon Lnux st su Dn on un krnl
Uuntu LTS, moto n moo tl  ssr l pu l-
ro possl. Consnt l’mplmntzon  l ston 
mn vrtul. Inlu un onsol w pr strl 
ltr strumnt utlzzl mnt l r  omno.
Proxmox puo ssr rruppto su pu no srvr. In qu-
sto moo s un noo Proxmox vnt non sponl o non
unzon,  srvr vrtul possono ssr spostt utomtmnt su un l-
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tro noo  rvvt. E possl noltr spostr l mn vrtul lv 
un ost so  un ltro snz tmp  nttvt. Inn nlu l sotwr
 kup, vzump,  onsnt l omprsson t  l unzonmnto n
molt n ln o snpsot. Esst n Proxmox Bkup Srvr, un sot-
wr  rtttur lnt-srvr to  kup  or omprsson,
rtur utntt  kup nrmntl.[29]

6.4 Applicazioni containerizzate

6.4.1 Wordpress

Fur 6.2: loo
Worprss[30]

Worprss  un ontnt mnmnt systm (CMS) mul-
tutor opn sour  prmtt  str  rr un sto
Intrnt ormto  ontnut tstul o multml st-
l n mnr nm. E svluppto n PHP  s s sul
stor  ts MrDB. Prmtt l rzon  p-
n stt o  rtol  possono ssr rruppt n
tor. L su unzonlt possono ssr sts trmt
plu-n. Dspon  tm pr prsonlzzr l propro sto.
Utlzz l URL prmnnt pr utr l’ottmzzzon
n motor  rr.[31]

6.4.2 Piwigo

Fur 6.3: loo
Pwo[32]

Pwo, l u prnt nom r PpWGllry,  un’p-
plzon w  prmtt  rr  onvr un l-
lr otor onln. E un sotwr opn sour srtto n
PHP  nsst l prsnz  un ts (MySQL, Post-
rSQL o SQLt). L’mmn okr utlzzt  stt sv-
luppt  Lnuxsrvr, un ommunty volt llo svluppo
 mmn okr opn sour.[33]

6.5 Procedimento

Inzlmnt  stt rt un mn vrtul on Prox-
mox. Su  ss  stto nstllto Uuntu Srvr LTS, mo-
to po on l tmplt rlzzto  Lortor Nzonl  Lnro, on
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l qul sono stt nstllt Dokr  Dokr Compos. Sono stt po rt
 sunt ontnr: Trk, Worprss, Pwo  u stnz  MrDB,
un pr l sto w  un pr l llr onln. Nll’nstllzon  srvz
s  n tto us  n mounts pr rnr  t  ts, ll
onurzon   ontnut multml prmnnt. Al DNS  Lor-
tor sono stt unt l nrzz  Worprss  l stor  ontnut
multml. A qust u ontnr sono stt unt l ll nssr
pr strl mnt Trk. Pr qunto rur qust’ultmo  stto slto
 non sporr l su ntr r  ult, qulor s ovss r
 nssro mor l onurzon stt  Trk  rvvr l suo
ontnr.
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7 Confronto Prestazioni

Nll tll 7.1 sono rurt l rsors ssnt (RAM  Cors ll
CPU) ll mn ontnnt Worprss, Pwo   srvz ontnrz-
zt. L’ultm r nn ontn l somm ll rsors ll prm u
mn.

Mn Cor ssnt RAM ssnt (GB)
Worprss 4 2
Pwo 4 4

Contnr 4 4
Worprss + Pwo 8 6

Tll 7.1: rsors ssnt

S puo notr om, rz ll’utlzzo  ontnr, l ruzon l numro
 sstm oprtv ust prmtt un rsprmo  rsors mntnno o-
munqu  srvz solt. Nllo spo l s  mzzto l numro  or
ssnt  s  rotto  un trzo l RAM utlzzt.
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8 Conclusioni

L soluzon propost, nonostnt  srvz ontnrzzt sno soltnto u,
nsst   un mnor quntt  rsors rsptto ll mplmntzon
prnt. A qusto lmnto v unt l orz lvoro  vrr rspr-
mt to  sr sunt mntnr un snol mn vrtul. Con
l psso rul  ltr srvz ll vrtulzzzon  lvllo rwr
 qull  lvllo  sstm oprtvo qust u vnt ontnurnno 
vlr smpr  pu, onrmno l ont  qust tpolo  vrtulz-
zzon. Altro no sr l smplt  svluppo  nuov srvz vsto
 l mmn  ontnr ontnono l mor prt ll pnnz
 u  srvz nsstno  qun, nll mor prt  s, l loro ms-
s n prouzon vn sut mnt un snolo omno l trmnl.
L ontnrzzzon rnr noltr pu smpl un vntul mrzon
 ontnr, vsto  qust ultm possono ssr rt lmnt su pu
pttorm rwr  sstm oprtv vrs. Inn ottr qust nuov
tnolo portr  Lortor  vr tmp  tstn  prouzon mnor,
rz ll lt on u s possono str  ontnr.
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