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Abstract: Delegation is an important security policy that should be supported by RBAC model. The basic idea of
delegation is that some active entity in a system delegates authority to another active entity to carry out some
functions on behalf of the former. The grantor of the delegated roles should be responsible for the usage of them, so
constraints on the usage of the delegated roles are critical components of the whole delegation model. Currently,
there’re some models that extend RBAC model to support role delegation. However, their supports for constraints
on the usage of delegated roles are very limited. This paper presents the requirements of role-based delegation,
including temporary constraints, regular role dependency constraints, partial delegation constraints and propagation
constraints. The former two kinds of constraints are modeled with a formal model — CRDM, which provides the
foundation for applications in need of the constrained delegation.
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[71

) . [5] Zhang RDM2000,

[8] PBDM ,
, [20-24] ,Bandmann
[24] :
,RBAC , )
RBAC '
2
2.1
RBAC Sandhu RBAC96"! . RBAC96 (L) (R)
(P) ©) - . (PA)
(UA) (RH) ; , : (user:S—>U)
(roles:s »2%) ; .
,Barka  Sandhu ——RBDMOY.RBDMO RBAC96
UA UAO UAD, . ,
can_delegate c RxR . RBDMO ,
[3,7].
[25] ,
) Sol(), [14,25]. i ,
Pti(),
1. t ,pt=([begin,end],P), [begin,end] 2
Pti(t,pt) [begin,end]. [begin,end]e/Z(P) te[begin,end], [-1,-11( ).
2.2
(CRDM) ,
2( active() inactive()).
° ) ua ~ua,uaeUAO,
) DEP.

e active(dep)={uajuaedep},
e inactive(dep)={ual~uaedep}, .
e Vdep : DEP e active(dep) N inactive(dep) = & A dep = active(dep) u{~ x| x € inactive(dep)}.
ua=(uy,r) : , r Uy
. ~ua . , 4 dep
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3( map()).

. 5 (uad,pt,n,ae,dep), uade UAD,ptePT,neNU{0},ae{all,each},depe DEP,
DT, dtyad,dtpr, Aty Atge, Atgep dteDT 5

. dt,,dt, 5 , dt;=dt,.

. , DTS.

e Vdts: DTS,vdtl,dtz: DT.,dtl,dtz € dtS(—)(dtlidtz(—)dtluadidhuad),

e uadeUAD,dtse DTS, map(dts,uad) = {dt | dt,,, =uad},

pt in ;ae
(each) , (all) ;dep
map b dts uad
1 o1 R, U1, Ug
D, £ V2 DTy (D1,R1),
D; 2002 2003 4 Ry, Uz
Ry Uy Re. (D4.R2) : ., Di Ry
Table 1 Example of relationship between users and roles
1
Role Regular users Delegated users
R1 U1, Ue Dl
Ra Uy, Us Dy, Dy
R3 U3 D3
R4 U4

Table 2 Example of delegation tickets

2
DT, ((D1, R1),{[2002-1-1, 2003-12-31], all.Months+{1}.Days > 4.Days,1,each},{(UsR3),~(Us,Rs)})
DT, (D2, R2),{[2002-1-1, 2003-1-1], all.Months+{1,10}.Days > 4.Days,1,all},{ ~(U2,R2),~(Us,R»)})
DTs (D3, R2),{[2002-1-1, 2003-1-1], all.Months+{4}.Days > 1.Days,2,all},{ (Us,R,),~(Us,R)})
4( ).
. (ua,act), uacUA ,acte{activate,deactivate}
, RRE.
. , RRES.RRES(t) t
( ).
. , URRES. URRES(t)
. (uay,act;),(ua,,act,) eRRES(t), ua;=ua, act;=act,,
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2002-1-1 . 2002-1-1 ,

Table 3 Example of user role request sequence

3
Time Set of role requests
2002-1-1 ((Us,R3),activate)((D1,R1),activate)
2002-1-2 ((D2,Ry),activate)
2002-1-3 ((Uz,R2),deactivate)((Ds,R,),activate)
2002-1-4 ((D2,Ry),activate)
2002-1-5 %}
5( ).
. (u,r) , (u,r)eUA, RAS.
. , RASS. t RASS(t) eRAS t
6( ). , RAH. t
RAH(t), (u,n , (u,r)eUAD, t
7( inrah() ura() uraa()).
1,ua e rah(t
e inrah(ua,rah,t) = € rah(t ,uaeUAD,raheRAH,t>0, ua t
0,ua ¢ rah(t)
1 0.
end
e ura([begin,end],ua,rah) = z inrah(ua, rah,t) ,[begin,end] ,uae UAD,raheRAH,

t=begin
[begin,end] ua

e uraa(pt,ua,rah) = Z ura([begin,end],ua, rah) ,ptePT,uac UAD,raheRAH,
[begin,end ][ 1(pt)

pt ua
2.3

1. )

8( ). dtseDTS urrese URRES,

(srres,orass,rass,rah), srreseRRES ,orass,rasse RASS
,raheRAH , t>0, orass(t) c UAO
rass(t) cUAD .
>0
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9( ). (srres,orass,rass,rah) dtseDTS urrese
URRES , srres(0),orass(0),rass(0),rah(0) >0
1. t-1 t t
Jdt: DT edt e dts Aur =dt,4 Aur erass(t—1) A .
vur :UAD e — (ur,deactivate) e srres(t) .
t—1e Sol(pt) At e Sol(pt)

2. )
(ur,activate) e urres(t) A

V(ur,activate) : RRE o
ur e UAO A ur ¢ orass(t —1)

j — (ur,activate) e srres(t)} A
I(ur, activate) : RRE,3dt : DT e dt € dts A

vur :UAD e| ur =dt, A (ur,activate) e urres(t) A ur, e UAO | — (ur,deactivate) € srres(t) | .
Aur ¢ orass(t —1) A ur, € inactive(dt,,,)

(ur,deactivate) e urres(t) A

V(ur,deactivate) : RRE o
ur eUAO A ur e orass(t —1)

) — (ur, deactivate) e srres(t)j A

3(ur,, deactivate) : RRE,3dt: DT e dt e dts A
vur :UAD e| ur =dt, A (ur,activate) € urres(t) A — (ur,deactivate) € srres(t) | .
ur, e UAO Aur, e orass(t —1) A ur, € active(dt,,,)

4. )
(ur,activate) e urres(t) Aur e UAD A

V(ur,activate) : RRE o
ur e rass(t —1) At e Sol(pt)

J — (ur, activate) € srres(t) .

5. )
(ur,deactivate) e urres(t) A ur e UAD A

V(ur,deactivate) : RRE o
ur ¢ rass(t—1) At € Sol(pt)

] — (ur,deactivate) e srres(t) .

6. '
. ur,activate) e srres(t
V(ur,activate) : RRE e ( s A — ur e orass(t) .
ur e UAO A ur ¢ orass(t)
7. )
ur,deactivate) e srres(t
V(ur,deactivate) : RRE o ( )€ A — ur ¢ orass(t) .
ur e UAO A ur € orass(t)
8. ,orass ,
vur-UAO » (ur eorass(t—1) A (ur,deéctlvate) ¢ srres(t)) — ur e orass(t) A
(ur ¢ orass(t —1) A (ur,activate) ¢ srres(t)) — ur ¢ orass(t)
9. )
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V(ur,active) : RRE
(ur,active) e srres(t) Aur e UAD A (ur,deactivation) ¢ srres(t) A
map(dts,ur) = v
dt e map(dts,ur) At e Sol(t) A active(dt,,,) < orass(t)
Vdt"DT edt edts | | A(Vur':UAO eur’ e inactive(dt,,,) — ur’ ¢ orass(t)) A
((dt,, =all Auraa(dt,,
(dt,, =each aura(Pti(t,dt,),ur,rah) <dt,))

ur,rah) <dt,)v

— ur erass(t),ur e rah(t).

10. )
V(ur, deactivate){(ur'deacnvatlon) e srres(t) A} —ur ¢ rass(t) .
ur e UAD
11. ,rass 0
vur :UAD e ur e rass(t —1) A (ur,deactivate) & srres(t) — ur € rass(t) .
1~ 5  srres(t) ; dts,urres(t) t-1 6~ 8
orass(t) , srres(t) t-1 ;rass(t) srres(t),orass(t) t-1 ,
9~ 11;rah(t) srres(t),orass(t) t-1 , 9.
10 srres(t), orass(t), rass(t) rah(t), 1
9
, 9 1 1~ 3
10,
1. .
(srres,orass,rass,rah) dtseDTS urrese URRES
t=0 , , dts.
t=k dts.
t=k+1 dts. dts 3
1) 1 , 4 5k+1 srres(k+1),
) 9,
2) 2 k (u,r)erass(k), k+1 . ,
1, (u,n ) 10,(u,r) rass(k+1) 9,
(W, N,
3 3 , 2 3, k+1
k ( srres(k+1)).
6 7 10, rass(k+1)
4) 8 11, sress(k+1) orass(k+1) rass(k+1)
, k+1 dts, |
10 1 , '
2. ;
) 1 , 1,
2 3.
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Time System role request sequence
2002-1-1 ((Us,R3),activate),((Dy,R1),activate)
2002-1-2 ((D2,Ry),activate)
2002-1-3 ((Uz,Ry),activate),((D2,R,),deactivate)
2002-1-4 ((D2,Ry),activate)
2002-1-5 ((D1,R1),deactivate)
Time Delegated role activaion status sequence Regular role activaion status sequence
2002-1-1 (D1,Ry) (Us,R3)
2002-1-2 (D1,R1),(D2,R2) (Us,R3)
2002-1-3 (D1,R1) (Us,Ra), (U2,Rz)
2002-1-4 (D1,R1) (Us,R3),(Uz,R2)
2002-1-5 %] (UsRs),(U2,R2)
Time Role activation history
2002-1-1 (D1,R1)
2002-1-2 (D2,R2)
2002-1-3 %]
2002-1-4 %]
2002-1-5 %)
Fig.1 Example of execution model
L
5 2002-1-1 )
(Us,R3), (D1,R1).2002-1-2
2002-1-3 ((Uy,Ry),activate) (D2,Ry) ,
((D,R,),deactivate), (Uz,Ry) (D2,Ry) ,2002-1-3  ((Ds,R,),activate)
, D3 4 R,. 2002-1-4 ((D,,
R,),activate) , DT, D, 2002-1-1~2002-1-4 R,.2002-1-5
, 2002-1-5 DT, (Dy,Ry)
3
(CRDM), RBDMO
,CRDM )
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