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1 Introduzione

Qust ts s s sul trono  m svolto prsso l Srvzo Tnolo
Inormt  Lortor Nzonl  Lnro.
A o  Lortor Nzonl  Lnro sruttno l ull-vrtulzton s
pr pplzon  rttr snto, s pr ror srvz normt,
o omport l rzon  nuov mn vrtul pr on nuovo srvzo
normto mnt l srvr sotwr opn sour Proxmox1. Nonostnt l
lt  utlzzo  l sllt, sso prsnt  sunt punt ol:

•  srvz n prouzon sull stss mn potrro nsstr 
vrson vrs ll stss lrr;

• l’llozon ll rsors non  smpr ottml;

• l onurzon  l mnutnzon ll mn vrtul v rptut
pr on snolo srvzo.

Nl ultm nn s  vst l uson  ontnr,  mlorno l’ss-
lt  ltno l’utlzzo ll vrtulzzzon  lvllo  sstm oprtvo.
I ontnr sono un’voluzon ll pr-vrtulzton, ss nno vr m-
plmntzon tr u Dokr , on l’osstm rltvo,  uno  sotwr
pu popolr  promttnt. I potnzl vnt  ontnr sono:

• solmnto tr l pplzon: on pplzon  l propr sp
pnnz  rsors  non ntr n ontto on l ltr,  qun possl
rr pu stnz ll stss pplzon (n  vrson vrs)
snz  ss ntrno n ontto;

• sllt: l rsors, om  smpo ors ll CPU  Rnom Ass
Mmory (RAM), vnono utlzzt solo quno nssro, vtno
l’llozon stt;

• portlt: pr trsrr un srvzo  un sstm ll’ltro  sunt
opr un l  tsto  non un ntro l-systm.

1https://www.proxmox.com/en/
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L ts trttr:

• un srzon smpr pu rnulr ll’Isttuto Nzonl  Fs
Nulr, no  runr l Srvzo Tnolo Inormt  u
o prt (ptolo 3);

• l strumnt utlzzt pr mprr  utlzzr Dokr (ptolo 4);

•  vr tp  vrtulzzzon (ptolo 5);

• l sotwr Dokr, l tnolo  sso uslr  l omprzon ll
vrtulzzzon  lvllo  sstm oprtvo on l ull-vrtulzton
(ptolo 6);

• l’mplmntzon  srvz mnt Dokr (ptolo 7);

• l vlutzon  vnt  l svnt  omport l psso
ll ull-vrtulzton ll ston  lun srvzmnt  ontnr
(ptolo 8).

1.1 Obiettivi

Il proposto  ntrourr nl Srvzo Tnolo Inormt l’utlzzo 
ontnr  motvto  rn vnt  ss orono, s trtt ntt 
un tnolomolto promttnt  st vno un smpr mor u-
son. Altr motvzon  l  prsnt utlzzo  ontnr n ltr srvz
 Lortor, on  qul l Srvzo Tnolo Inormt ollor.
Pr qunto ovvo, vlutr l onvnnz l psso  srvz norm-
t  un vrtulzzzon  tpo ull-vrtulzton  un vrtulzzzon
 lvllo  sstm oprtvo  stt l prm ttvt l trono. Appur-
t l onvnnz  tto psso, l’mplmntzon l nuovo sstm 
srvz  stto l’ottvo prmro l mo lvoro, volto soprttutto  rnr
pu mntnl, , nt  smpl l’nrstruttur  srvz.
Pr runr tl ottv,  stto nssro n v prlmnr mprr
 utlzzr Dokr, uno  pu us stor  ontnr. Grz ll’ut-
lzzo  Dokr sono stt qun vrtulzzt,  lvllo  sstm oprtvo,
l sto w  l stor  mtrl uo-vsvo,  utlzzno om Contnt
Mnmnt Systm (CMS) rspttvmnt Worprss  Pwo. L’mpl-
mntzon  qun rurto srvz  rno  n prouzon, rul
s  utnt strn  ntrn  Lortor.
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2 Luogo di lavoro

2.1 Istituto Nazionale di Fisica Nucleare

L’Isttuto Nzonl  Fs Nulr (INFN)  un nt pulo nzonl
 rr to llo stuo  osttunt onmntl ll mtr 
ll l  l ovrnno. L su ttvt s svolono nl mt toro 
sprmntl ll s sunulr, nulr  stro-prtllr.
L ttvt  rr ll’INFN s svolono tutt n un mto  ooprzon
ntrnzonl  n strtt ollorzon on l mono unvrstro tlno,
sull s  onsolt  plurnnl rpport. L rr onmntl n
qust sttor r l’uso  tnolo  strumnt  rr ’vnur
 l’INFN svlupp s n propr lortor s n ollorzon on l mon-
o ll’nustr. L’INFN prtp ll ttvt  rr l CERN1, l pu
rn lortoro l mono  s ll prtll,  s trov l onn
tr Frn  Svzzr. Qust ollorzon nqu nl nn nqunt
l solo sorso on lo sopo  ostrur  utlzzr mn lrtr
smpr pu potnt.[1]
L’Isttuto  ornzzto nll sunt struttur: Szon, Lortor Nzo-
nl, Cntr Nzonl  Ammnstrzon Cntrl.

• L Szon sono struttur snt on lo sopo  svolr ttvt 
rr  lt ormzon, ss nno spsso s prsso  prtmnt 
s ll Unvrst.

• I Lortor Nzonl sono struttur snt vnt l n  svlup-
pr  str  omplss strumntl pr l ttvt  rr ll’nt,
ll omunt nzonl   qull ntrnzonl.

• I Cntr Nzonl sono:

1in francese Conseil Européen pour la Recherche Nucléaire
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– struttur snto-tnolo on l n  svluppr  str p-
prtur strumntl   svolr ttvt  rr  svluppo
tnoloo;

– struttur snto-ormtv on l n  promuovr l prorsso
ll onosnz snt   prsporr  ovn ll rr
snt.

• L’Ammnstrzon Cntrl   ompt :

– str l unzon mmnstrtv ntrlzzt;

– svolr unzon  nrzzo, oornmnto  vr ll’ttvt
mmnstrtv ntrt;

– ssurr  srvz tn, prossonl   montoro ntrl;

– prsporr  sur l tt lrtv  omptnz.

2.2 Laboratori Nazionali di Legnaro

Fur 2.1: loo  Lor-
tor Nzonl  Lnro[3]

I Lortor Nzonl  Lnro (LNL) sono un
ll quttro struttur  supporto ll rr l-
l’INFN. I s lrtor prsnt prmttono stu
 s  stros nulr  rr ntrs-
plnr. I Lortor sono prnplmnt orntt
llo svluppo  ll nnovzon l lrtor 
prtll,  rvltor  rzon  ll tnolo-
 ssot. Altr ttvt  rlvo  Lortor
onsst nl trsrmnto tnoloo  srutt l
omptnz  Lortor qul l tnolo  trttmnto ll supr
 l poszon  lm sottl. In uturo  prvst n l prouzon 
rosotop  ntrss mo.
L struttur  Lortor Nzonl  Lnro  ompost  srvz -
rttmnt rnt l Drttor: Ammnstrzon, Drzon, Fon Estr-
n, Roprotzon, Prvnzon  protzon, Surzz Non Convnzon-
l. A srvz s unono l vson Rr, l vson Alrtor 
l vson Tn   Srvz Gnrl. On vson  strutturt n
srvz.
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2.3 Divisione Ricerca

L vson rr   sunt ompt:

• str  svluppr  support tno-snt nssr ll rr 
ll sprmntzon;

• ollorr llo svluppo, ll ston  ll rlzzzon  omplss
strumntl  Lortor Nzonl  Lnro;

• promuovr l sprmnt  Lortor Nzonl  Lnro,  pro-
tt ntrnzonl  l uson nl mono prouttvo ll onosnz
 ll tnolo qust;

• str l omunzon snt  promuovr l’mmn  lor-
tor nl trrtoro.

I sunt srvz omponono l vson rr:

• Srvzo Comunzon Snt  Doumntzon;

• Srvzo Rosotop pr l Fs Nulr;

• Srvzo Brsl;

• Srvzo Utnt;

• Srvzo Tnolo Inormt;

• Srvzo Tnolo ll Supr  Supronuttvt;

• Srvzo Rosotop pr l Mn  l Fs Applt.[2]

2.4 Servizio Tecnologie Informatiche

Il Srvzo Tnolo Inormt  u rso    prt ll Dvson
Rr tt Tr 2, support utnt ntrn  strn, sts l’nrstrut-
tur l lolo snto pr l sprmnt lol  pr l ollorzon
CMS2, ALICE3 l LHC4 l CERN. Cur noltr l’ornzzzon ll rt
 Lortor  l mntnmnto n srzo  sstm  quszon t

2Compact Muon Solenoid
3A LHC Ion Collider Experiment
4Large Hadron Collider
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pr l sprmnt  s nulr. Il Srvzo noltr  n strtt ollo-
rzon on l’INFN CNAF5  ontrus ll nrstruttur INFN omun 
supporto pr l ttvt om usnss ontnuty  sstr rovry.[4]

5Centro Nazionale Analisi Fotogrammi, il centro di calcolo principale dell’INFN
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Fur 2.2: Ornrmm  Lortor Nzonl  Lnro[5]
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3 Ambiente di sviluppo

In qusto ptolo vnono llustrt  sotwr oprt pr mprr 
utlzzr Dokr: l sstm oprtvo ost, l’tor  tsto, l sotwr on
u o rto  stto l mn vrtul  prov   sstm oprtv 
tt mn.

3.1 Windows 11

Fur 3.1: loo Wnows
11[10]

Il omputr utlzzto pr sprmntr  lvorr
on Dokr mpv Wnows 11 om sstm
oprtvo. Wnows 11  prottto pr prsonl
omputr,  un prootto llMrosot Corporton
  prt ll ml  sstm oprtv Wno-
ws NT1   l pu us nl mono  prsonl
omputr, om llustrto nl ro ll ur 3.1.
Wnows 11  un sstm oprtvo multtskn, prmtt qun 
sur pu prormm ontmpornmnt;  noltr multutnt 
multprossor.[6][7][8]

Fur 3.2: sstm oprtv sktop nll’prl 2022 sono SttCounr[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

Fur 3.3: loo VrtulBox
[11]

Orl VM VrtulBox  un sotwr rtuto  opn
sour  prmtt l’suzon  mn vrtul
pr rtttur x86  64t. Con VrtulBox  pos-
sl onurr, rr  usr pu sstm oprtv
(ust) nl propro PC usno un solo sstm op-
rtvo (ost). On sstm oprtvo rs n un
mn vrtul. I sstm oprtv  VrtulBox
support om ost sono Wnows, GNU/Lnux 
mOS, mntr puo sur Wnows, GNU/Lnux,
OS/2 Wrp, BSD, FrBSD  nn Solrs  Opn-
Solrs om sstm oprtv ust.
S possono onurr pr on mn vrtul
rwr  prr on on onurzon npnnt ll ltr.
On mn ust puo ssr vvt, rmt o spnt npnntmnt
ll ltr. Inoltr on stto ll mn ust puo ssr slvto om
l. Tl ls possono po ssr rt  sut n ltr ost npnn-
tmnt l sstm oprtvo nstllto, l’un onzon nssr  l
prsnz  VrtulBox nll mn ost.[12]
Qusto sotwr  stto utlzzto nzlmnt pr rr un mn vr-
tul on lo sopo purmnt tto  mprr  utlzzr Dokr. E
stt sussvmnt rt un son mn vrtul   stt ut-
lzzt pr vrr l orrtto unzonmnto ll nuov mplmntzon
l sto Worprss   Pwo. L’un mo pportt ll onurzo-
n stnr ll son mn  stt l’unt  tr s  rt,
rsptto ll ssnzon  ult  un snol. L unzon ll quttro
s  rt sono stt:

• s 1 (qull  prsnt): ornr un onnsson Intrnt ll
mn vrtul,

• s 2: utlzzr l’IP ssnto pr potr vr l’ntr ornt
l rvrs-proxy utlzzto,

• s 3: utlzzr l’IP ssnto pr potr vr l sto w ll
mn ost,

• s 4: utlzzr l’IP ssnto pr potr vr l stor  ontnut
multml ll mn ost.
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Pr l prm s l onurzon utlzzt r qull  ult: un
onnsson NAT  prmtt ll mn ust  ollrs mnt l
mn ost ll rt. Pr l ltr tr s  stt utlzzt l onur-
zon ost-only, rz ll qul l mn ust  onnss solmnt ll
mn ost  ll ltr vntul mn vrtul.

3.3 Visual Studio Code

Fur 3.4: loo Vsul
Stuo Co[14]

Pr utlzzr l ln  omno, str  mor
 ls  onurzon, l tutto ll mn ost, 
stto utlzzto l sotwr opn sour Vsul Stuo Co-
, svluppto  Mrosot  sponl pr Wnows,
Lnux  mOS.
Esso prmtt l’nstllzon  moltpl stnson 
mplno l unzonlt ll’tor[13],  smpo -
unno l’uto ompltmnto pr  lnu  pro-
rmmzon utlzzt, unno strumnt pr s-
ur tst  prormm o strumnt pr omplr 
sur  ls sornt n mnr utomt. Nllo
spo o o tto uso ll stnson Rmot Dvlopmnt, l qul pr-
mtt  prr qulss rtll n un mn rmot, prmttno 
utlzzr l trmnl l omputr  u s  onnss   mor  ls
 tsto prsnt l suo ntrno no uso  tutt l unzonlt sponl
n Vsul Stuo Co.

3.4 CentOS 7

Fur 3.5: loo
CntOS[16]

CntOS2  un struzon Lnux onpt, svluppt 
utlzzt pr l mnt srvr.
Drv l o sornt  R Ht Entrprs (sotwr
opn sour m  pmnto), l qul l svlupptor
prnono spunto on l n  rnr CntOS un’ltrnt-
v rtut. L rnz prnpl tr R Ht  CntOS
  qust’ultm  prv  ssstnz tn, motvo pr
u R Ht   pmnto. Altr rnz rs nll
rnz, to  su CntOS l pplzon nl sul

2Acronimo di Community ENTerprise Operating System
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non vnono rtt,  rnz  qunto  on
R Ht.[15]
Nll m sprmntzon o nzlmnt utlzzto CntOS 7, vrson 
 stt strut l 7 lulo 2014. Qust slt  ovut l tto  l
momnto CntOS 7  l sstm oprtvo utlzzto nll mor prt 
srvr  Lortor Nzonl  Lnro.
Sussvmnt o nonto l’utlzzo  qusto sstm oprtvo to
 l n l supporto pr l ornmnt rltv ll surzz  CntOS
7  stt stlt pr l 30 uno 2024. In tl prvson  Lortor Nzo-
nl  Lnro nno n prormm l slt  un nuovo sstm oprtvo
 utlzzr pr  srvr  ttulmnt l prnpl nto  Uuntu
Srvr 20.04.

3.5 Ubuntu

Fur 3.6: loo Uuntu[17]

Uuntu  un sstm oprtvo nto nl 2004  -
sto su Lnux, pu prsmnt sul rmo nstl
 Dn. E prvlntmnt omposto  sotwr
opn sour on lnz GNU GPL, m support n-
 sotwr proprtro.[18]
Uuntu prv un nuovo rlso on supporto 
luno trmn (LTS3) on u nn  rls  rv
supporto on s ms.
E un ll struzon Lnux pu l  usr 
mormnt sml ll’mnt  lvoro l svlupptor. Inoltr Uuntu
20.04 LTS Srvr prsnt un trmn l supporto  surzz ssto pr
prl 2030. Qust tr rttrst nno rso Uuntu l struzon
slt  Lortor Nzonl  Lnro pr mttr n prouzon l sto
w  l stor  ontnut multml  onsuntmnt  l sstm
oprtvo  o oprto pr rlzzr l vrtulzzzon  qust u
srvz.

3Long Term Service
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4 Virtualizzazione

L vrtulzzzon  l posslt  strrr l omponnt rwr l
lortor l n  rnrl sponl l sotwr n orm  rsors vr-
tul. Qusto nsm  rsors vrtul orm l mn vrtul, sull qul
possono ssr nstllt sstm oprtv  rltv pplzon.
L rsors vrtul possono ssr mppt  un nsm  rsors  pos-
sono ssr s o vrtul nl so  pu lvll  vrtulzzzon.
L prnpl tn  vrtulzzzon sono:

• solmnto: l rsors vrtul sono prsntt snz pnnz l sotto-
sstm so, prmttno  sosttur l’rwr snz mo ll
rsors vrtul;

• mulzon: l rsors vrtul nno un vrs ntr  qull
s;

• onvson: pu rsors vrtul vnono ssot ll stss rsors
s;

• rzon: pu rsors s vnono mppt ll stss rsors
vrtul, n moo tl  unrn l rttrst.[19]

Esstono vrs tpolo rnt  vrtulzzzon  possono ssr
vs om nllo sm n ur 4.1.

4.1 Virtualizzazione a livello di sistema operativo

L vrtulzzzon  lvllo  sstm oprtvo  un mtoo  suzon
ll pplzon  sol l rsors rwr  sotwr utlzzt  ss
rmnno smpr ll’ntrno  un solo  uno sstm oprtvo, n qusto
moo l’pplzon puo vr solo l rsors  l sono stt ssnt.
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Fur 4.1: Tp  vrtulzzzon

Tutto o vn rlzzto mnt l rzon  ontnr: stnz usr-
sp solt tr  loro. In qusto tpo  vrtulzzzon sono ssnt l
mn vrtul   rspttv sstm oprtv ust.[21]

4.2 Livello Hardware

Nll vrtulzzzon rwr  sstm oprtv vnono sut n moo
onorrnt sullo stsso rwr pur ssno tron. In qusto tpo 
vrtulzzzon  prsnt l’yprvsor   l ompto  prsntr ll’u-
tnt  sstm oprtv llmn ust   str l loro suzon. Un
ltro suo ompto  qullo  str l’sso ll rsors rwr  rntr
l protzon  l’solmnto tr l mn.

4.2.1 Bare-metal e Hosted

L vrtulzzzon  lvllo rwr puo ssr suvs n u tor n
s ll prsnz o mno l sstm oprtvo:

• r-mtl: l sstm oprtvo ost  ssnt  l su unzon vnono
sosttut ll’yprvsor;

• ost: l’yprvsor  un norml prosso utnt sul sstm oprtvo
ost.
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4.2.2 Para-virtualization e full-virtualization

L mn vrtul possono ssr suvs n s  om ss s ntr-
no ll’rwr, possono qun utlzzr l pr-vrtulzton oppur l
ull-vrtulzton.

• Pr-vrtulzton: l sstm  vrtulzzzon spon  on m-
n vrtul ntr rwr smult sml ll orrsponnt ntr-
 s. Qust ntr sono API  mplmntno un str-
zon ll prr. I sstm oprtv ust vnno qun mot
pr rnrl omptl on qust prr.[22]

• Full-vrtulzton: l mn vrtul nno l stss ntr 
un mn s. In qusto moo l sstm oprtvo ust non v
ssr moto pr potr omunr on l’rwr.[20]

4.3 Soluzione dei Laboratori Nazionali di Legnaro

Attulmnt n Lortor Nzonl  Lnro molt  srvz normt
sono osptt n un uno lustr. Ess vnono vrtulzzt mnt l t-
n ll ull-vrtulzton st su  un sstm r-mtl  mp
om yprvsor Proxmox l qul mplmnt l moulo KVM, l pú uso
nll’mto ll vrtulzzzon opn sour.
I Lortor nno slto qust mtoolo pr solr n mnr pú -
nt on srvzo, sruttno l mlo l’rwr  sposzon  Lo-
rtor. Inoltr vno un uno lustr n rsult un mnutnzon pu sm-
pl  uttl. Qust mplmntzon nn prmtt n un mor
vllty.

4.4 Soluzione proposta

L soluzon propost  qull  rruppr lun srvz omon tr 
loro n sp mn vrtul. Pr r o s sruttr l nrstruttur
 u sopr utlzzno Dokr om stor  ontnr. Inoltr on qust
nuov mplmntzon s rurrnno s lo spro  rsors ovuto  multpl
sstm oprtv ust s l numro  mn vrtul  mntnr, t-
nno omunqu l mn vrtul solt. Il tutto rsultr n un umnto
ll nz  ston.
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5 Docker

Dokr  un sotwr opn sour prottto pr sur  str  ontnr,
on lo sopo  ltr  pross  svluppo ll pplzon. S s sull
vrtulzzzon  lvllo  sstm oprtvo, nll qul un snolo sstm
oprtvo s oup  orstrr l’solmnto  l lmtzon ll rsors.[23]

5.1 Vantaggi

• Isolmnto: mmor, pross, spostv  rt sono vrtulzzt 
lvllo  sstm oprtvo  l pplzon sono solt l’un ll’ltr.
Non  sono qun ontt  pnnz o rsors onts, to 
on pplzon   lmt nt  utlzzo ll rsors. Tutto o
rsult n n un protzon mor.

• Svluppo smplto: on ontnr spsso nlu non solo l’ppl-
zon/srvzo m n tutto l ptto utl pr surlo, smpl-
no on oprzon  ploymnt  ltno l struzon su
rnt sstm oprtv snz ultror onurzon.

• Tmp  vvo pu rp: ssno ssnt un sstm oprtvo ust 
tmp  vvo  srvz s orno notvolmnt.

• Amnt unorm:  ontnr possono ssr strut su qulunqu
rsors  lolo npnntmnt  onurzon, sstm oprtvo
o rwr,  ptto  nl nuovo ost s prsnt lo stsso stor 
ontnr.

• Enz oprtv:  ontnr possono sur pu pplzon sul-
l msm stnz spno l rsors  vono ssr ust, n
qusto moo s ottmzz l’utlzzo ll stss. Inoltr utlzzno un
quntt mnor  rsors rsptto ll mn vrtul vst l prsn-
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z  un uno sstm oprtvo pr tutt  srvz  non uno pr on
pplzon.

• Mlor mnutnlt: vno un sol mn vrtul  str,
on tutt  ontnr l suo ntrno, l mnutnzon rsult smplt
to  ornmnt  sstm  mo ll onurzon vnno
sut un snol volt.[24][25]

5.2 Svantaggi

• Prstzon:  ontnr onsumno mno rsors ll mn vrtul
m llo stsso tmpo sono sott l spno  rsors ovuto ll
rt ssor  vn ornt  ontnr pr omunr tr  loro
 on l mn ost.

• Isolmnto por rsptto ll vrtulzzzon  lvllo rwr: to
  ontnr non ontnono un propro sstm oprtvo  pross
n suzon non sono solt n mnr prtt.[26]

5.3 Tecnologie utilizzate ad esso ausiliarie

In qust szon sono srtt l tnolo utlzzt ssm  Dokr:
okr-ompos,  sstm  ston t  Dokr  l rvrs proxy Trk.

5.3.1 Docker compose

Dokr ompos  uno strumnto  prmtt  nr  vvr ppl-
zon Dokr mult ontnr mnt un l YAML  ontn tutt l
nzon nssr. Con un snolo omno  qun possl vvr
ontmpornmnt tutt  srvz  sono stt onurt nllo stsso l.
Con l ln  omno nv  possl r unzonr un solo ontnr
ll volt, motvo pr u Dokr Compos rsult pu nt pr l r-
zon  pplzon mult-ontnr. Altro vnto nl suo utlzzo  l
mntnr snt tutt l onurzon n un l, potno qun trr
lmnt o   stto rto, vno qun un sort  oumntzon
 propr ontnr. Inn to  l l ontnnt tutt l onurzo-
n rmn prsstnt,  possl ttur pol mo llo stsso pr
tstr vrs onurzon  ontnr.
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5.3.2 I volumi e i bind mounts

I volum   n mounts sono ll tnolo  prmttono  rr
t prsstnt nrt  ust  ontnr. I volum sono rt  stt
ompltmnt  Dokr. I n mounts nv sono ll mpptur tr l
rtll ll mn ost on l ontnr, nl so l rtll non sst
nl sstm ost ss vn rt l momnto. I n mounts sono molto
prormnt  pnono ll struttur l l systm ll mn.

5.3.3 Traek

Fur 5.1: loo
Trk[27]

Trk  un rvrs proxy opn sour, s ntr prtt-
mnt on Dokr to  sso stsso  un ontnr, o
l prmtt  uto-onurrs l routn. L su onu-
rzon s s su un l  ontn l onurzon st-
t  uno ontnnt l onurzon nm. An́
vvnno l mo pportt ll prm  nssro
rvvr l ontnr l rvrs proxy, mntr nl so s
mo l son  mmnt prnrnno suto p-
. Trk sts  ontnr mnt ll ll  oltr
 ornr struzon pr l routn prmttono  unr
mlwrs.
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6 Implementazione

6.1 Infrastruttura

L mn vrtul  stt rt nl lustr ontnnt  srvz normt
 lortor,  quttro CPU, quttro -yt  RAM  un so 
sstm  nqunt -yt. A ss sr unto un so t  vr
lo sopo  ontnr  l multml  u srvz.

6.2 Ubuntu

Com sstm oprtvo ll mn vrtul  stto utlzzto Uuntu
Srvr LTS 20.04. Su  sso  po stto suto uno srpt rlzzto n
Lortor Nzonl  Lnro, l qul ntr nll mn vrtul -
trmnt srvz,  l rnono pu sur  pu l  utlzzr pr l
utnt  Lortor. Dl smp sono l’nstllzon utomt  Dokr
 Dokr Compos  l’utntzon mnt l rnzl INFN LNL.

6.3 Proxmox

Fur 6.1: loo
Proxmox[28]

Proxmox Vrtul Envronmnt (Proxmox VE o PVE)  un
sotwr opn sour pr l ston ll vrtulzzzon.
E un struzon Lnux st su Dn on un krnl
Uuntu LTS, moto n moo tl  ssr l pu l-
ro possl. Consnt l’mplmntzon  l ston 
mn vrtul. Inlu un onsol w pr strl 
ltr strumnt utlzzl mnt l r  omno.
Proxmox puo ssr rruppto su pu no srvr. In qu-
sto moo s un noo Proxmox vnt non sponl o non
unzon,  srvr vrtul possono ssr spostt utomtmnt su un l-
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tro noo  rvvt. E possl noltr spostr l mn vrtul lv 
un ost so  un ltro snz tmp  nttvt. Inn nlu l sotwr
 kup, vzump,  onsnt l omprsson t  l unzonmnto n
molt n ln o snpsot. Esst n Proxmox Bkup Srvr, un sot-
wr  rtttur lnt-srvr to  kup  or omprsson,
rtur utntt  kup nrmntl.[29]

6.4 Applicazioni containerizzate

6.4.1 Wordpress

Fur 6.2: loo
Worprss[30]

Worprss  un ontnt mnmnt systm (CMS) mul-
tutor opn sour  prmtt  str  rr un sto
Intrnt ormto  ontnut tstul o multml st-
l n mnr nm. E svluppto n PHP  s s sul
stor  ts MrDB. Prmtt l rzon  p-
n stt o  rtol  possono ssr rruppt n
tor. L su unzonlt possono ssr sts trmt
plu-n. Dspon  tm pr prsonlzzr l propro sto.
Utlzz l URL prmnnt pr utr l’ottmzzzon
n motor  rr.[31]

6.4.2 Piwigo

Fur 6.3: loo
Pwo[32]

Pwo, l u prnt nom r PpWGllry,  un’p-
plzon w  prmtt  rr  onvr un l-
lr otor onln. E un sotwr opn sour srtto n
PHP  nsst l prsnz  un ts (MySQL, Post-
rSQL o SQLt). L’mmn okr utlzzt  stt sv-
luppt  Lnuxsrvr, un ommunty volt llo svluppo
 mmn okr opn sour.[33]

6.5 Procedimento

Inzlmnt  stt rt un mn vrtul on Prox-
mox. Su  ss  stto nstllto Uuntu Srvr LTS, mo-
to po on l tmplt rlzzto  Lortor Nzonl  Lnro, on
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l qul sono stt nstllt Dokr  Dokr Compos. Sono stt po rt
 sunt ontnr: Trk, Worprss, Pwo  u stnz  MrDB,
un pr l sto w  un pr l llr onln. Nll’nstllzon  srvz
s  n tto us  n mounts pr rnr  t  ts, ll
onurzon   ontnut multml prmnnt. Al DNS  Lor-
tor sono stt unt l nrzz  Worprss  l stor  ontnut
multml. A qust u ontnr sono stt unt l ll nssr
pr strl mnt Trk. Pr qunto rur qust’ultmo  stto slto
 non sporr l su ntr r  ult, qulor s ovss r
 nssro mor l onurzon stt  Trk  rvvr l suo
ontnr.
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7 Confronto Prestazioni

Nll tll 7.1 sono rurt l rsors ssnt (RAM  Cors ll
CPU) ll mn ontnnt Worprss, Pwo   srvz ontnrz-
zt. L’ultm r nn ontn l somm ll rsors ll prm u
mn.

Mn Cor ssnt RAM ssnt (GB)
Worprss 4 2
Pwo 4 4

Contnr 4 4
Worprss + Pwo 8 6

Tll 7.1: rsors ssnt

S puo notr om, rz ll’utlzzo  ontnr, l ruzon l numro
 sstm oprtv ust prmtt un rsprmo  rsors mntnno o-
munqu  srvz solt. Nllo spo l s  mzzto l numro  or
ssnt  s  rotto  un trzo l RAM utlzzt.
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8 Conclusioni

L soluzon propost, nonostnt  srvz ontnrzzt sno soltnto u,
nsst   un mnor quntt  rsors rsptto ll mplmntzon
prnt. A qusto lmnto v unt l orz lvoro  vrr rspr-
mt to  sr sunt mntnr un snol mn vrtul. Con
l psso rul  ltr srvz ll vrtulzzzon  lvllo rwr
 qull  lvllo  sstm oprtvo qust u vnt ontnurnno 
vlr smpr  pu, onrmno l ont  qust tpolo  vrtulz-
zzon. Altro no sr l smplt  svluppo  nuov srvz vsto
 l mmn  ontnr ontnono l mor prt ll pnnz
 u  srvz nsstno  qun, nll mor prt  s, l loro ms-
s n prouzon vn sut mnt un snolo omno l trmnl.
L ontnrzzzon rnr noltr pu smpl un vntul mrzon
 ontnr, vsto  qust ultm possono ssr rt lmnt su pu
pttorm rwr  sstm oprtv vrs. Inn ottr qust nuov
tnolo portr  Lortor  vr tmp  tstn  prouzon mnor,
rz ll lt on u s possono str  ontnr.
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