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Introduction 
M"ny &rid "pplic"tions re1uire secure3 f"st3 efficient3 "nd ro5ust d"t" tr"nsport 
6ech"nis6s3 for e8"6ple 9hen 6o:ing " l"rge d"t"set to or fro6 " re6ote co6pute 
ser:er3 or 9hen fetching d"t" fro6 se:er"l loc"tions for the purpose of integr"tion 
<=3>3?@A 
 
&ridBTP <E3>3F3=E@ h"s 5eco6e the de f"cto st"nd"rd for 6o:ing d"t" in 6"ny &rid 
proGectsA Ho9e:er3 &ridBTP does not offer " 9e5 ser:ice interf"ceA In "ddition3 &ridBTP 
re1uires th"t the client dri:ing " re6ote tr"nsfer Jeep " control ch"nnel KiAeA3 " TLPMIP 
socJetN open to p"rticip"ting ser:ersA Thus3 " user th"t 9ishes " tr"nsfer to run for " 
9eeJ 6ust h":e " 6"chine th"t c"n st"y on the net3 running this client "pplic"tion3 for " 
9eeJ3 9ithout "ny pro5le6 such "s "n OBP f"ilure or net9orJ pro5le6sA Lle"rly this c"n 
5e " ch"llenge in pr"ctice3 "nd indeed 6"y run counter to the fre1uent need for 6o5ile 
or other9ise disconnected clientsA Llient f"ilure is pro5le6"tic for "nother re"son3 tooQ 
&ridBTP is ro5ust 9ith respect to re6ote f"ilures3 5ut "s tr"nsfer st"te is held in 
6e6ory3 there is no 9"y to Jno9 9here to rest"rt " tr"nsfer if the client f"ilsA 
 
Lle"rly3 there is " need for " d"t" tr"nsport 6ech"nis6 th"t co6plies 9ith " st"nd"rd 
ser:ice specific"tion3 pro:ides function"lity si6il"r to " Go5 su56ission ser:ice for 
co6pute Go5s3 "nd pro:ides reli"5ility e:en in the f"ce of loc"l f"ilureA 
 
Rithin the &lo5us Slli"nce <T@3 9e chose to resol:e these issues 5y de:eloping " 
Ueli"5le Bile Tr"nsfer <V3=>@ KUBTN ser:iceA UBT is ":"il"5le in the &lo5us ToolJit K&TN 
W>AX "nd W>AE "s "n Y&PI <Z@ co6pli"nt ser:ice3 "nd 9ill 5e ":"il"5le in &TFAX "s " 
RPUB <=X3==@ co6pli"nt ser:iceA KBor si6plicity3 9e structure this present"tion in ter6s 
of Y&PI 6ech"nis6s[ the ch"nges to e8ploit RPUB "re 6inorAN This ser:ice "cts "s " 
pro8y for the user3 oper"ting "s " client on the user\s 5eh"lf to dri:e third p"rty 
tr"nsfersA It c"n 6"int"in open socJet connections for 9eeJsA It "ccepts " PYSP <=F@ 
description of " d"t" tr"nsfer ]Go53^ 9hich 6"y consist of " single tr"nsfer or thous"nds 
of tr"nsfers3 "nd it 9rites the re1uest "nd tr"nsient st"te to " d"t"5"se3 so th"t in the 
e:ent of " ser:ice f"ilure3 it c"n resu6e fro6 the l"st checJpoint 9ritten to the d"t"5"seA 
The user c"n checJ in "t "ny ti6e to deter6ine the st"tus of " tr"nsfer3 "nd c"n "lso 
re1uest notific"tions of co6pletionA 
 
Sll oper"tions discussed 5elo9 need "ppropri"te security settings to succeedA The user 
needs to 5e "uthori_ed "nd "uthentic"ted to perfor6 oper"tions on the UBT ser:ice "nd 
on ser:ice inst"nces cre"ted 5y th"t ser:iceA Re pro:ide " co66"nd-line client th"t c"n 



5e used to su56it tr"nsfer re1uests to the UBT f"ctory3 9hich returns the h"ndle to the 
tr"nsfer ser:ice th"t should 5e used for "ll the re6"ining oper"tionsA 
 
In the re6"inder of this p"per 9e discuss the :"rious aMb sche6" <=V3=c@3 the port 
types defined3 "nd so6e of our e8periences 5uilding UBTA 
 
 
The RFT factory CreateService Operation 
The UBT Lre"tePer:ice oper"tion is 6odeled "s " re1uest to cre"te " ne9 !"#$%&'" 
%'")*+'3 9hich is then used to represent3 6onitor3 "nd 6"n"ge the ne9 re1uestA KThe 
oper"tion cre"tes " ne9 ser:ice for the ne9 re1uest3 5ut the tr"nsfer does not st"rt until 
the ser:ice or RP-Uesource\s st"rtKN oper"tion is c"lledAN The sche6" for " tr"nsfer 
re1uest is "s follo9s[ it specifies the fileKsN to 5e tr"nsferred Ktr"nsferSrr"yN3 the def"ult 
p"r"6eters to use for e"ch file tr"nsfer in the re1uest KrftYptionsN3 "nd the concurrency 
le:el to use for the tr"nsfers KconcurrencyNA 
 
!xsd%complex,-pe name12,ransfer5e6uest,-pe29 
    !xsd%se6uence9 
        !xsd%element name12transfer:rra-2 t-pe12rft;t-pes%,ransfer,-pe2  

            min=ccurs12>2 max=ccurs12unbounded2@9 
        !xsd%element name12rft=ptions2 t-pe12rft;t-pes%5A,=ptions,-pe2  

            min=ccurs12>2 max=ccurs12>2@9 
        !xsd%element name12concurrenc-2 t-pe12int2 min=ccurs12>2  

            max=ccurs12>2@9 
    !@xsd%se6uence9 
!@xsd%complex,-pe9 

  
d"ch tr"nsfer specific"tion co6prises " source M destin"tion eUb p"ir3 9ith "n option"l 
rftYptions 5locJ to o:erride the def"ult p"r"6eters for this p"rticul"r file tr"nsferA The 
tr"nsfer type is defined "s follo9sA 
 
!xsd%complex,-pe name12,ransfer,-pe29 
    !xsd%se6uence9 
        !xsd%element name12transferId2 t-pe12int2@9 
        !xsd%element name12sourceCrl2 t-pe12strinD2@9 
        !xsd%element name12destinationCrl2 t-pe12strinD2@9 
        !xsd%element name12rft=ptions2 t-pe12rft;t-pes%5A,=ptions,-pe2  

            min=ccurs12E2 max=ccurs12>2@9 
    !@xsd%se6uence9 
!@xsd%complex,-pe9 

 
The UBT ser:ice is designed to pro:ide "ccess to the full function"lity of &ridBTP3 "nd 
thus the UBT re1uest sche6" "llo9s for the co6plete set of options ":"il"5le in the 
&lo5us i6ple6ent"tion of the &ridBTP protocol3 including TLP 5uffer si_e3 p"r"llel 
stre"6s3 "nd 5in"ryMSPLIIA The rftYptions type is defined "s follo9sA 
 
!xsd%complex,-pe name125A,=ptions,-pe29 
    !xsd%se6uence9 
        !xsd%element name12binar-2 t-pe12boolean2@9 
        !xsd%element name12blocFGiHe2 t-pe12lonD2@9 



        !xsd%element name12tcpIufferGiHe2 t-pe12int2@9 
        !xsd%element name12notpt2 t-pe12boolean2@9 
        !xsd%element name12parallelGtreams2 t-pe12int2@9 
        !xsd%element name12dcau2 t-pe12boolean2@9 
        !xsd%element name12subJectKame2 t-pe12strinD2@9 
        !xsd%element name12destinationGubJectKame2 t-pe12strinD2@9 
        !xsd%element name12sourceGubJectKame2 t-pe12strinD2@9 
    !@xsd%se6uence9 
!@xsd%complex,-pe9 

 
The RFT service instance start() Operation 
Pt"rtKN does not t"Je "ny p"r"6eters "nd returns " re1uest idA  This re1uest If is not 
strictly necess"ry3 5ut is " leg"cy fro6 the first i6ple6ent"tion "nd 9"s 6"int"ined to 
":oid ch"nging the interf"ceA  The user 6ust preser:e the &rid ser:ice h"ndle K&PHN of 
the ne9 tr"nsfer ser:ice3 9hich is returned 5y the Lre"tePer:iceKN c"llA  The &PH c"n 
5e used to 1uery the st"tus "nd to destroy the ser:ice inst"nce "fter the tr"nsfers "re 
doneA feleg"tion of the user\s pro8y "lso occurs in the st"rt oper"tionA  The &RPfb for 
the st"rtKN oper"tion "nd its response "re "s follo9sA 
 
!xsd%element name12start2 t-pe12tns%Gtart2@9 
!xsd%complex,-pe name12Gtart2@9 
 
!xsd%element name12start5esponse2 t-pe12tns%Gtart5esponse2@9 
!xsd%complex,-pe name12Gtart5esponse29 
    !xsd%se6uence9 
        !xsd%element name12re6uestId2 t-pe12xsd%int2@9 
    !@xsd%se6uence9 
!@xsd%complex,-pe9 

 
Operation / PortType getStatus(): 
This oper"tion is used 5y " client to o5t"in the st"tus of " %*$,-' tr"nsfer KfileN in " 
re1uest3 to deter6ine 9hether or not it h"s co6pletedA The oper"tion t"Jes the 
sourceerl "s "n "rgu6ent "nd returns " BileTr"nsfergo5Pt"tusType cont"ining the 
st"tus of the tr"nsfer "nd the destin"tion eUb for the tr"nsferA If there "re 6ultiple 
tr"nsfers 9ith the s"6e source eUb3 it returns the tr"nsfer on the top of the tr"nsfer 
st"cJA  The &RPfb for the getPt"tusKN oper"tion "nd its response "re "s follo9sA 
 
!xsd%element name12DetGtatus2 t-pe12tns%LetGtatus2@9 
!xsd%complex,-pe name12LetGtatus29 
    !xsd%se6uence9 
        !xsd%element name12sourceCrl2 
                    t-pe12xsd%strinD2@9 
    !@xsd%se6uence9 
!@xsd%complex,-pe9 
 
!xsd%element name12DetGtatus5esponse2 t-pe12tns%LetGtatus5esponse2@9 
!xsd%complex,-pe name12LetGtatus5esponse29 
    !xsd%se6uence9 
        !xsd%element name12rftGtatus2  
                    t-pe12rft;t-pes%Aile,ransferJobGtatus,-pe2@9 
    !@xsd%se6uence9 
!@xsd%complex,-pe9 



 
The response cont"ins t9o co6ple8 typesA The first is BileTr"nsfergo5Pt"tus3 9hich "s 
follo9sA 
 
 
!xsd%complex,-pe name12Aile,ransferJobGtatus,-pe29 
    !xsd%se6uence9 
        !xsd%element name12transferId2 t-pe12int2@9 
        !xsd%element name12destinationCrl2 t-pe12strinD2@9 
        !xsd%element name12status2 t-pe12rft;t-pes%,ransferGtatus,-pe2@9 
    !@xsd%se6uence9 
!@xsd%complex,-pe9 

 
The Tr"nsferPt"tusType is defined "s follo9sA 
 
!xsd%simple,-pe name12,ransferGtatus,-pe29 
    !xsd%restriction base12xsd%strinD29 
        !xsd%enumeration Nalue12Ainished2@9 
        !xsd%enumeration Nalue125etr-inD2@9 
        !xsd%enumeration Nalue12Aailed2@9 
        !xsd%enumeration Nalue12:ctiNe2@9 
        !xsd%enumeration Nalue12PendinD2@9 
        !xsd%enumeration Nalue12Qancelled2@9 
    !@xsd%restriction9 
!@xsd%simple,-pe9 
 
Operation / PortType getStatusGroup Q  
The getPt"tus&roup oper"tion is si6il"r to getPt"tusKN "5o:e3 e8cept th"t K"N it returns 
st"tus infor6"tion for ./-!*0-' tr"nsfers in " re1uest3 "nd K5N it selects the tr"nsfers 
5"sed on the position Kinde8N in the re1uest r"ther th"n 5y source eUbsA Sddition"l 
options "llo9 " client to specify "n initi"l nu65er "nd "n offsetA Thus3 " client c"n get 
the st"tus of "n entire l"rge re1uest in st"ges3 so "s to ":oid returning " response 
l"rger th"n c"n 5e de-seri"li_edA 
 
!xsd%element name12DetGtatusLroup2 t-pe12tns%LetGtatusLroup2@9 
!xsd%complex,-pe name12LetGtatusLroup29 
    !xsd%se6uence9 
        !xsd%element name12initial2 
                    t-pe12xsd%int2@9 
        !xsd%element name12offset2 
                    t-pe12xsd%int2@9 
    !@xsd%se6uence9 
!@xsd%complex,-pe9 
 
!xsd%element name12DetGtatusLroup5esponse2   

    t-pe12tns%LetGtatusLroup5esponse2@9 
!xsd%complex,-pe name12LetGtatusLroup5esponse29 
    !xsd%se6uence9 
        !xsd%element name12rftGtatusLroup2 
                     t-pe12rft;t-pes%Aile,ransferJobGtatus,-pe2 
                     max=ccurs12unbounded2 
                     min=ccurs12E2@9 



    !@xsd%se6uence9 
!@xsd%complex,-pe9 

 
Operation / PortType  cancel  
This oper"tion is used to c"ncel " tr"nsferA KLurrently3 one c"nnot c"ncel " tr"nsfer if it 
is "lre"dy in progress due to thre"ding issues 9ithin the &ridBTP G":" client li5r"riesAN 
The tr"nsfers to c"ncel "re specified 5y their position Kinde8N in the re1uestA 
 
 
!xsd%element name12cancel2 t-pe12tns%Qancel2@9 
!xsd%complex,-pe name12Qancel29 
    !xsd%se6uence9 
        !xsd%element name12re6uestId2 t-pe12xsd%int2@9 
        !xsd%element name12fromId2 t-pe12xsd%int2@9 
        !xsd%element name12toId2 t-pe12xsd%int2@9 
    !@xsd%se6uence9 
!@xsd%complex,-pe9 
 
!xsd%element name12cancel5esponse2 t-pe12tns%Qancel5esponse2@9 
!xsd%complex,-pe name12Qancel5esponse2@9 

 
 
Service Data Elements (SDEs)  
Y&PI i6pro:es on pre:ious protocols used in the &lo5us ToolJit 5y pro:iding " 
po9erful 6ech"nis6 for defining3 inspecting3 "nd su5scri5ing to notific"tions concerning 
ch"nges in intern"l st"teA Pt"te is defined in ter6s of Per:ice f"t" dle6ents KPfdsNA 
The st"tus oper"tions discussed "5o:e represent " pull 6ech"nis6 for st"te "nd "re 
"ppropri"te for " client th"t h"s 5een disconnected "nd is looJing for " ]st"tus reportA^ 
Pu5scription to " notific"tion is " push 6ech"nis6 "nd 9orJs 9ell for "n inter"cti:e 
client th"t re6"ins "tt"ched3 or perh"ps " 5roJer th"t c"n t"Je "ction on e"ch st"te 
ch"ngeA The client 6"y si6ply upd"te " progress 5"r3 9hile the 5roJer 6"y use ne9 
infor6"tion to 6"Je scheduling decisionsA 
 
Re put "n e6ph"sis in UBT on e8posing the 6"8i6u6 possi5le intern"l st"te "nd st"te 
ch"nge notific"tionsA Re list 5elo9 the Pfds th"t 9e pro:ide3 "long 9ith " 5rief 
description of e"chA Pfds c"n 5e 1ueried using the Y&PI-st"nd"rd findPer:icef"t" 
oper"tion3 or 5y su5scri5ing :i" the st"nd"rd su5scri5e oper"tionA 
 
Fersion: This Pfd pro:ides the :ersion of UBT ser:ice th"t is runningA 
 
!xsd%complex,-pe name12Rersion29 
    !xsd%se6uence9 
        !xsd%element name12Nersion2 t-pe12strinD2@9 
    !@xsd%se6uence9  
!@xsd%complex,-pe9 

 
FileTransferProgress: This Pfd pro:ides the progress of " gi:en file tr"nsfer in ter6s 
of the nu65er of 5ytes successfully tr"nsferred "s " percent"ge of the file si_eA 
 



!xsd%complex,-pe name12Aile,ransferProDress,-pe29 
    !xsd%se6uence9 
        !xsd%element name12percentQomplete2 t-pe12int2@9 
    !@xsd%se6uence9 
!@xsd%complex,-pe9 

 
FileTransferStatusElement: This Pfd is used to represent tr"nsfer st"teA d"ch ti6e " 
tr"nsfer ch"nges st"te3 such "s fro6 pending to running3 or running to co6plete3 " 
notific"tion is gener"ted to "ny su5scri5ed clientsA 
 
!xsd%complex,-pe name12Aile,ransferGtatusElement29 
    !xsd%se6uence9 
        !xsd%element name12re6uestGtatus2 t-pe12rft;

t-pes%Aile,ransferJobGtatus, 
-pe2@9 
    !@xsd%se6uence9 
!@xsd%complex,-pe9 

 
OverallStatus: This Pfd pro:ides o:er"ll st"tus of " re1uest Ktr"nsfer Go5NA This 
includes the nu65er of "cti:e tr"nsfers3 tot"l pending3 co6plete3 nu65er of rest"rts 
"tte6pted3 "nd the nu65er of tr"nsfers th"t h":e 5een c"ncelledA 
 
!xsd%complex,-pe name12=NerallGtatus29 
    !xsd%se6uence9 
        !xsd%element name12transfersAinished2  

            t-pe12rft;t-pes%,ransfersAinished2@9 
        !xsd%element name12transfers:ctiNe2  

            t-pe12rft;t-pes%,ransfers:ctiNe2@9 
        !xsd%element name12transfersPendinD2  

            t-pe12rft;t-pes%,ransfersPendinD2@9 
        !xsd%element name12transfersAailed2  

            t-pe12rft;t-pes%,ransfersAailed2@9 
        !xsd%element name12transfers5estarted2  

            t-pe12rft;t-pes%,ransfers5estarted2@9 
        !xsd%element name12transfersQancelled2  

            t-pe12rft;t-pes%,ransfersQancelled2@9 
    !@xsd%se6uence9 
!@xsd%complex,-pe9 

 
GridFTPRestartMarkerElement: This Pfd e8poses the r"9 &ridBTP rest"rt 6"rJers3 
e"ch of 9hich corresponds to " 5locJ of d"t" th"t h"s 5een successfully 9ritten "t the 
recei:ing ser:erA This infor6"tion is stored in the d"t"5"se "nd used to rest"rt " f"iled 
tr"nsferA 
 
!xsd%complex,-pe name12LridA,P5estartMarFer,-pe29 
    !xsd%se6uence9 
        !xsd%element name12transferId2 t-pe12int2@9 
        !xsd%element name12restartMarFer2 t-pe12strinD2@9 
    !@xsd%se6uence9 
!@xsd%complex,-pe9 

 
GridFTPPerfMarkerElement: This Pfd e8poses the r"9 &ridBTP perfor6"nce 



6"rJersA These 6"rJers indic"te the tot"l nu65er of 5ytes tr"nsferred3 the tot"l ti6e the 
tr"nsfer h"s 5een running3 the inst"nt"neous 5"nd9idth Kdefined "s the 5"nd9idth "s 
c"lcul"ted 5et9een this 6"rJer "nd the pre:ious 6"rJerN "nd the o:er"ll ":er"ge 
5"nd9idth Kc"lcul"ted 5y di:iding tot"l 5ytes 6o:ed so f"r3 5y tot"l tr"nsfer ti6e so f"rNA 
 
!xsd%complex,-pe name12LridA,PPerfMarFer,-pe29 
    !xsd%se6uence9 
        !xsd%element name12transferId2 t-pe12int2@9 
        !xsd%element name12timeGtamp2 t-pe12double2@9 
        !xsd%element name12stripeIndex2 t-pe12lonD2@9 
        !xsd%element name12stripeI-tes,ransferred2 t-pe12lonD2@9 
        !xsd%element name12totalGtripeQount2 t-pe12lonD2@9 
    !@xsd%se6uence9 
!@xsd%complex,-pe9 

 
Summary 
The Ueli"5le Bile Tr"nsfer KUBTN ser:ice represents " fund"6ent"l need for the &ridQ " 
st"nd"rd ser:ice for d"t" tr"nsportA Ss noted e"rlier3 UBT c"n 5e thought of "s " 
scheduler for d"t" tr"nsfer ]Go5sA^ Thus3 9e 6ight e8pect th"t UBT could sh"re the 
interf"ce "nd 6uch of the e8posure of st"te th"t " Go5 scheduler ser:ice 6ight h":eA Re 
h":e often discussed this design "ppro"ch3 "nd it is liJely th"t 9e 9ill 6o:e in th"t 
direction once the RP-Sgree6ent 9orJ 5eco6es re"son"5ly st"5leA Ho9e:er3 9e 9ill 
"l9"ys need so6e Jind of e8tensi5ility ele6ent so th"t different types of Go5s c"n 
e8pose different infor6"tionA Bor inst"nce3 UBT e8poses the nu65er of rest"rts th"t 
h":e 5een "tte6pted3 the current rest"rt 6"rJer3 "nd the current 5"nd9idthA These "re 
i6port"nt d"t"3 5ut 6"Je no sense for " co6pute Go53 Gust "s su5-Go5s per processor 
6"Jes no sense for tr"nsfersA 
 
Slso3 though " co66ent on current technology 6ore th"n interf"ces3 9e 9ere forced to 
"dd the ]get st"tus on " r"nge of Ifs^ oper"tion 5ec"use3 "t le"st on the syste6s 9e 
h":e used3 the aMb is "l9"ys deseri"li_ed into " fYM treeA This 6e"ns the entire 5lo5 
needs to fit in 6e6oryA S tr"nsfer re1uest 6"y consist of " 6illion files3 "nd 9e c"nnot 
K9ith current technologyN deseri"li_e " 6illion lines of aMb into " fYM treeA S PSa 
p"rser 9ould ":oid this pro5le63 "nd 9ould 5e 6ore liJe " stre"6Q the recei:er t"Jes 
9h"t it c"n h"ndle "nd then the sender 6ust 9"it until it sign"ls it is re"dy "g"inA This is 
" huge sc"l"5ility issueA Yur origin"l i6ple6ent"tion 9"s li6ited to "ppro8 FVX files 
5ec"use th"t is "ll you could fit into 6e6ory specifying e"ch tr"nsfer fully one "t " ti6eA 
Ho9e:er3 5y specifying the def"ult up front3 th"t cut do9n the repe"ted d"t"3 5ut the 5ig 
sc"l"5ility 9in 9"s the "ddition of directory supportA Oo9 so6eone c"n specify " singe 
source "nd destin"tion eUb3 thus Jeeping the re1uest s6"ll3 5ut h":e th"t e8p"nd to 5e 
6illions of files "s the directory is tr":ersedA 
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