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A2 is Cys, D Cys, hCys, D hCys, Pen, D Pen, Asp, or

GQu; A3is Ay, Ala, /?-Ala, Gaba, Aib, D-amno acid,
woeoodebwsed;, A4 is His, 2-Pal, 3-Pal, 4-Pal, Tezr/us2008/012515

2-Thi, 3-Thi, or (X\X 2, X*,2X\ X he; A5 is D Phe,

D-I-Nal, D-2-Nal, D Trp, D Bal, D(X1X2X3 X4, X5) Phe,

L- Phe orD(Et)Tyr A6 is Arg Dab, Dap Ls
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D-Tle DVal, or deleted; A4 is Hs or 3-Pal; A5 is

D-Bal, D-I-Nal, D-2-Nal, D Phe, D-Trp, or D (Et)Tyr;
WO00096148%), or hArg; A7 is Bal, Bip, 1-Nal, 2-Md/pS2og012515
D-Trp; A8 is A6c, D-Ala, A, Ahx, Ala, /-Ala, Apn,

Gaba, Gy or deleted; A9 is Cys, D Cys, hCys, D hCys,

Lys, Pen, or D-Pen; A10 is Thr, or. del et edqy\grerel n at
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SHQOHstiénsEn, K. Fagerholt, B. Nygreen, D. Ronen, edlted by C. Barnhart and
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I\mo%]Ac ABre pilipatibh of Rofehie Sahaghuling (Baba Irzyrs.s)uomtzzn of Crude

%{\gnrﬁ'&rge@@fpmesﬁzﬁpﬁ@w G- raxes B Ropepy #3343 5-346

S@g§ﬂ>6 Ngﬁésdi‘)gp&( Adlrebles - P- Ehde A5if -mhhknabaspordatidiH ploblem.

AifoMlegers ( hep ntddelibe Phrebleng - despriBab ahergs) -ikgludes 3EEQ following
%ﬁﬂgéﬂgpl&y csatlc[?r-léA\I a)glacszh c?a:rgcr)] ?z éa\r grugg %11%%)(3 s'l\lllpped) moves

~fete o Sind Bhdinklysb aRcs Aufid disRifpindbior, GFQnt Rargo

Hi s- D- Phe- Ar g- Tr p-
SHGpp& fxﬁ)st?a]ALalebe -acfullyship\ldadHi.¢- Damgmr@us“rfop af\pshixed-pize);

Aé‘-l‘isxlfg- ??(Céy‘ge.S@lﬁ the saneizea1g-2fdjsion, dhe Rpjestivesfiygefign of the
g%ﬁleg&'\tgngm%ge%& £ Gpdséd 18- ft e (1 el 1636hle BFlvaliue minus
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Ac- Nl e-c(D-Cys-D Al a- Hi s- D- Phe- Arg- Tr p- D- Cys) - NH 2;

SEQ I D NO 10 Ac-Nle-C(D-CyS-J?-Al a- Hi s- D Phe-
Arg-Trp-D-Cys)-NH 2; SEQ I D NO 10

Ac- N e-c(D Cys- Gaba- Hi s- D- Phe- Arg- Trp-D- Cys) - NH 2; SEQ

I D NO 10

Ac-N e-c(D Cys-Ai b-Hi s-D Phe-Arg-Trp-D-Cys)-NH 2; SEQ

I D NO 10 Ac-Q c-c(Asp-Hi s- D Phe- Arg- Tr p- Gaba- Lys) - NH>;
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n- but anoyl - Cha- c( Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys) - NH 2;
SEQ I D NO 12 Ac- hPhe- ¢(

WA =3D- Phe- Ar g- Tr p- Gaba- Lys) - NH2; SEQ | D Nexr/ud2008/012515
Ac-/? -hMet-c(Asp-Hi s- D Phet Arg- Tr p- Gaba- Lys) - NH 2;
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Ac- Gaba- c( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) - NH2: SEQ | D
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Ac- Leu- c( Asp- Hi s- D- Phe- Arg-D- Trp- Al a- Lys) -NH2; SEQ I D
NO 13 Ac- hLeu- cCAsp-Hi s- D Phe-Arg-D- Trp-, Ala-LyS)-NH ;. _.
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n- but anoyl - Nl e- c( Cys- D- Al a- Hi s- D- Phe- Arg- 2- Nal - Cys) - NH
2; SEQ ID NO 17
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NG, 61 Ac-N e- ccf Asnp- Hi =N D- Phe- Arg-Trp-D- Al a-Lys)-NH 2;
SEb"“iageNﬁ“iSQan constraints.

Ac- N e-c(Cys-D- Al a- Hi s-D-2- Nal - Arg-Bal - Cys)-NH 2; SEQ
I D NO 20 Ac- N e-cCPen-D Al a- H s- D- Phe- Ar g- Tr p- CysJ- NH

; BEIEF DBSCRIPTION OF THE DRAWINGS

Ac- Nl e-c(Cys-D Al a-H s-D Phe-Arg-Trp-Pen)-NH 2; SEQ I D
NO 22 Ac- N e-cCPen- D Al a- Hi s- D- Phe- Ar g- Tr p- PenJ- NH ;
SF[S%H:]) NOT2@ following is a general description of the detailed drawings that
D-"Phe-'c( Cys-Hi s-Dlﬁwe-hErg-Trp-/?-Al a-D- Cys)-Thr-NH 2;
SHQxth Patti©f213is application:

D- Phe-c(Cys-Hi s-D- (Et) Tyr- Arg-Trp-/?- Al a- D- Cys) - Thr- NH
2; SEQ ID NGO 24 D Phe-c(Cys-Hi s-D Phe-Arg-Bi P

/| ?- Al a-D- Cys)-Thr-NH2; SEQ I D NG 25

D- Phe-c(Cys-Hi s-D- (Et) Tyr-hArg-Trp

[ ?-Al a- D- Cys) - Thr-NH2; SEQ | D NO 24

D- Phe-c(Cys- Hi s- D- Phe- hArg-Bi p-/ ?- Al a- D- Cys) - Thr- NH 2;
SEQ I D NO 26

D- Phe-c(Cys-Hi s-D- (Et) Tyr- hArg-Bi p-/?- Al a-D- Cys) - Thr-N
H 2; SEQ ID NO 26

Nl e-c(Cys- Hi s- D- Phe- Arg- Tr p- Apn- Cys) - NH2; SEQ | D NO 27
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Ac- 2- Nal - c(Cys- Hi s- D- Phe- Arg- Tr p- Gaba- Cys) - NH 2; SEQ

I D NO 33 Nl e-c(Cys-Hi s-D Phe- Arg- Tr p- Gaba- Cys) - NH 2;
WEEQ@IOE4BKD. 34 Phe- c(Cys- Hi s- D- Phe- Ar g- Tr p- GabarP@ys$2088012515

2; SEQ ID NO 34 5 :

Ac- Nl e- c(Cys- 3- Pal - D- Phe- Ar g- Tr p- Gaba- Cys) - NH 2; SEQ

I D NO 35 Ac- N e-c(Cys-D Al a- Hi s- D Phe- Arg- Tr g’-vc,ys) - OH,

SEQ | FIlG& depicts, in a general manner, the interaction betweeén a user and a

Ac- N,e-c s-Hi s-Phe- Arg-.D- T p- - " - :
Nepdb g SgiBalbg P g R A Tl la s in one
SERb ek SBthACmMetic: Asp- Hi s- D- 2- Nal - Ar g- Tr p-/ ?-

Al a-Lys)-NH 2; SEQ | D NO 38

Ac- Nl e-c(Cys-Hi s-D 2-Nal - Arg- Tr p- Gaba- Cys) - NH 2; SEQ

I2D ggfﬁ#@%ga%ﬂ%mﬁ&? ﬂ?bgld'élaal 16% EndfRp AN GYaks M work
Aok RBeusifdene EinbolinZerialf th igvaitipnGaba- Lys) - NH 2; SEQ

I D NO 40 Ac- Cha-c(Asp-Hi s-D 2-Nal - Arg- Tr p- Gaba- Lys) - NH

2; SEQ I D NO 40

AC-N'-%}%P'-P- 35, SIKSE, $R30Dand 30
NO 41%@ | e‘@&%@’é’?’ﬁ%ﬁlﬁg‘fﬁ%@ yj%g%‘ ot SEd

| BicNQUldetrate separate data entry spreadsheets in a data entry workbook utilized
D- Phe-c(Cys- Hi s-D- Phe- Arg- Tr p- Al a- D- Cys) - Thr- OH;  SEQ

| in oy emgbodiment of the invention; and

D- Phe- c(Cys- Hi s- D- Phe- Arg- Trp-~- Al a- D- Cys) - Thr- OH, SEQ

I D NG 43

D- Phe- EIG3S3P) 3QDP3R)SSART; Uiy 385 3W RinGy3X cath ilddtratsE@parate
ID NO 43 Ac-Ne-c s- H s- D- Phe- Ar g- Tr.p- Apn: - OH;
Spagesof an application(u%r interface for one en%bocilrpneﬁpof t%éslngentlon.

NO 42Ac- Nl e- c( Asp- Hi s- D- Phe- Ar g- Tr p- Apn- Lys) - OH, SEQ

I D NO 41 Ac-Cha-c(Asp-Hi s- D Phe- Arg- Tr p- Gaba- Lys) - OH;
SH012P NCriet detailed drawings are provided for the purposes of illustration

Ac- Nl e- cCAsp- Hi s- D- Phe- Ar g- Tr p- Gaba: Lys.J- OH... SEQ | D .
Nenlys Akenpastieyles, data ﬁtgi)&hsl_np hph%'qrﬂué_lilpfﬂ‘ﬁyg) %ﬁﬁdsheets is

S 2 ive data fi hypothetical but tative
AT Bt s qpativg datp, for, g, hypothetieg] by Jepygsentatv
NetHeduhag Préblemc ( Aspordirgly)- thh aesilty- daryyedahere Liyen- 4l similarly

SEQ I D NC, 44 .

ABYPRIAGUGAL RULIeRr&SemAaBKe- Ar g- Tr p- Gaba- Lys) - OH, SEQ I D

NG 44 Ac- D Chg- c(Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) - OH;

SEQ I D NG 44

ASUMMARYAOF THE INVENTIQNTr p- Gaba- Lys) - OH;, SEQ I D

NO 44 Ac- N e-c(Cys-Hi s- D Phe- Arg- D Tr p- Gaba- Cys) - OH;

SEQ | D NO 45

A - ¢( - Hi o hgs Alliglscdiedl 8- %ﬁle‘r ppiddohD for the
DN %@"En x ’S“‘%?%’?%‘S- %h%)p- /2 gl'dgl-’q/s) COH,
Shtihizadon4H transportation scheduling, an apparatus comprising the same and

Ac- Nl e-¢(Cys-Hi s-D Phe- Arg-.D- Tr p-D-.Al a- Cys) - O SEQ.| .
N@ methad faf sehedeling fsangReriion SPIRYPS %“g#% -O@)s )apa%?a%"n s
i?gﬁ}cgl%? Beficial in the marine transportation field.

Cys-D- Al a-H s-D- 2- Nal - Arg- 2- Nal - Cys) - O+, SEQ
I D NO 46 Ac-N e-c(Cys-D- Al a-Hi s-D 2-Nal - Arg- |

ORI o e aomahyes pRpTisor i bl (g dstprmige fhe gtk ol gon t
2@1661%6%[0 Mﬁeg ef ReRgiR 0 tid hsSidAntdhe of\wehikleR (63petiall vessels) in

AanMveilafl©fleeTioAleaforinsa §t Rfiwoyagys THaclPEoyageHn tisEsst o voyages
NO 29 Ac- N e-c(Cys-Hi s- D Phe- Arg- Tr p- Gaba- Pen) - OH, SEQ
| D NC 48

Ac- Arg-c(Cys-D-Al a- Hi s-D 2-Nal - Arg- Trp- Cys) - NH2; SEQ

I D NO 49 Ac- Arg-c(Cys-D Al a- H s- D Phe- Arg- Tr p- Cys) - NH
2; SEQ I D NG 50

Ac- D- Arg-c(Cys-D- Al a- Hi s- D- Phe- Arg- Tr p- Cys) - NH2; SEQ

I D NO 50

Ac- D- Arg-c(Cys-D Al a- Hi s- D- Phe- Arg- Tr p- Pen) - NH 2; SEQ

I D NG 51

Ac- D- Arg-c(Cys- Hi s- D- Phe- Arg- Tr p- Gaba- Pen) - NH2; SEQ I D

R IZAN ™ 7~ resl " N ~




Ac- Nl e-c(Asp- H s- D Phe-Arg-Trp- Apn-Lys)-NH 2; SEQ ID
NG 4 Ac- Cha- c(Asp-Hi s- D Phe- Arg- Tr p- Gaba- Lys) - NH 2;
W(GRQ0&14BIO;. 6 PCT/US2008/012515
Ac- Nl e- c(Asp- H s- D- Phe- Arg-6Tr p- Gaba- Lys)-NH 2; SEQ I D
NO 6 Ac- Chg-c(Asp-Hi s- D- Phe- Arg- Tr p- Gaba- Lys) - NH 2;
SEQ I D NO 11
As-higatedtusiag- wlgnmnemerlm gncrtrpnwﬁasag@) CORpPIISINESPRs pynore

gg&% (ﬁﬁ?sl%h th Crgé/_\csnp moré lo%dfr)lhgelocatﬂ) (B gGalggdd’ié%)ortl\“_'toZone or

AroFPBRckdrBiig IocatidasRiegy. ; %ﬁch&@n@%%@ts},y $1 oblkl eZibodhQemtDeach
NO 11 Ac- -c(Cys- H s-D- Phe Trp-/?-A a- Cys)-NH
2vel'$gegrnqy pl[ﬂ'e]:an differ in size, shape, capamty, cost and charter type (e.g.,

Pen- Phe- Arg-Trp-Cys)-NH 2; SEQ I D
f’ei\sce NYeers%S(s(%?g % % 2 H s- D- Phe- Ar g- Tr p- Pen) - NH 2:

SEQ I D NO 22 D Phe-c(Cys-Hi s-D- Phe-hArg-Trp

/?-Al a- D-Cys)-Thr-NH 2; SEQ I D NO 23

DI0BA5] ¢ ( G Hommuienh appligatRing congifers pacpymbes ofryapiables  in

[E'gﬁxémg ch,gt%ﬁ. geaﬁl_b(l%t opltlornsh &Pd (ﬁ)tlm;\ll SChB-L&/ f)f TtﬁansRlortatlon
2yehiEielvio aﬁ@ags‘}gnments to produce the highest total predlcted net margin.

D- Phe- c( - Hi s- D- Phe- hAr g- Bi p-~- Al a- D- Cys) - Thr - NH 2;
sE@mgj muﬂ:des that can be considered 1nclude but afe not limited’ to, the

2f lg)% Cé %’l%éﬁ:@b (CE]SQCT‘X' M}g 1r%1Qdua1A{Leﬂld?é G e ﬂ-d'ert, Which is

A@oﬂh@rrt‘e@%p tHe- Altiic IdapadityPiirt %@Tmppziqr&]eﬂ\lﬂe Ve‘h’EQe Iaﬁd may
NO 28 Ac-N e-c(Asp-D- Al a- Hi s- D- Phe- Ar gtB Lbil)c
SFEY| lgytN@lzsfehlcles of the same class; (2) the dif erent bu products (e.g.,

ST G O B 39, PR
SH{echdrgg I%Gat:ﬁﬁlsl‘ﬁle . CRSTY),- Whickalan Hiase Bifkrent physical limitations

AFg- TFp- CyS) - NH2;  SEQ I D NO 3
AL ef%?/l@g@afti @aHf%uIDVPFFél ?%ng&l andywidfhgetRy-fle (4)dpp)specific

I &%&%ﬁﬁﬁ%ﬁfgc}? (¥igreDstchUistdran Bad Beief pSratidtersyBar Mdttrmine

Agvhistier Cé:@)bhrcﬂb 'Elaﬂ iest- hePhenstraintTrqf- Besbaling m dl@hargmg
NO %83(1:5&\'}' Voyage anﬂg) esdlgerEc)tr]lte sﬁ/_\ereg (-erggp I%ex) speed ahd ballast

N%)gf$ Kg]-hl\ﬁ{eé- C ﬁﬂ(ﬁi F Yadli RrefRRA- Preferdiy 2all S%Qabﬁs with

| 5- D- Phe- Ar g- Ir p- Gaba- Pen) - N
Skfprebiabla adfect on net margin are considered.
Ac- Leu-c(Cys-Hi s- D Phe- Arg- Tr p- Gaba- Cys)-NH2; SEQ I D
NG 33 Ac- Cha-c(Cys-Hi s- D- Phe- Arg- Tr p- Gaba- Cys) - NH2;

S @ applicati be cuted multiple times to explore
AR @ PR B RRe-Ar g-Fr p- Gaba- Oys) - Nk2;  SEQ 1D T
N@lﬁ;’iﬁtuAuePha- ir{pDy sdaths -diffétent AsspiipiponSabad Cddﬁenqu assignment

Aeowauateo%mxgnelwge M- apfoess, theqrpyicpjipn mgdel fqyassign a

la 66y § &P Res Az tRe CamisteQdehrdi¥ERising th
%D%a%%@%% C q(/)gh% s- D- Phe- Arrzg Tr p- Gat?a Cys) - Nﬁmg ©
2 foﬁBEQ dsfighiesy Wthh can be advantageous to represent decisions already

id vy By S or o BB BBty <) - o

SEQ I D NO 36

Ac- N e-c(Cys- Hi s- Phe- Arg- D- Tr p- Gaba- Cys) - NH2; SEQ I D
NO: 37 Ac-N e-c(Cys-D- Al a- Hi s-D-2- Nal - Arg- Tr p- Cys) - NH2;
SEQ I D NO 16

Ac- N e-c(Cys-D- Al a-Hi s-D-2-Nal - Arg-2-Nal - Cys)-NH 2;
SEQ I D NO 16

Ac- Nl e-c(Cys-D-Al a- Hi s- D 2- Nal - Arg- Bal - Cys) - NH2; SEQ

I D NO 20

Ac- N e-c(Asp-Hi s-D 2-Nal - Arg-Trp-Al a-Lys)-NH2; SEQ I D
NO. 38 Ac- N e-c(Asp-Hi s-D 2-Nal - Arg- Tr p-

b- Al a-LyS)-NH2; SEQ | D NO 38

Ac- Nl e-c(Cys-Hi s-D 2-Nal - Arg- Tr p- Gaba- Cys) - NH 2; SEQ
ID NO: 39 Ac Nl e-c(Cys-Hi s-D 2-Nal - Arg- Tr p- Ahx- QIS) NH

N~ 1 R 17N NN



A2 is Cys or Asp; A3 is Gu or DDAla; AAis Hs; ASis

D-Phe; A6 is Arg; A7 is Trp, 2-Nal or Bal; A8 is Qy,
WAL@9/06H483 a, b- Ala, Gaba or Apn; A9 is Cys or RFUSHagtn2515

of R2 and R3 is independently selected fromthe group

consi sting of H or provided that (I) when R2 is

(G -C6)acyl, then R3is H and \AglenAZIS

tI98ATIAY i Thecgmplication rﬂh%nf%ceélet‘glté‘l’leg}’ tcpPRASFRILSY fn real-

ther f

N BiCE Yiien ShEA e liatior I WedofHRL Bl CHAGR il vessel

r@@h&‘) %ﬁﬁ&ol dmppoﬂ&ﬂhﬁl-lfaaer&mhjs ©dh, ond ¢tbodinwint,hhtapplication
ht | oss, are conpounds of the_ fornul a:

Aner réﬂsc they salpulatigns-ifer @ brricakr problem @omrrsine ety to fifty

i\éEo &%n c&l_lﬂl or %eatebp ber of v 1cleBn APVC mlnutes or less and

Sﬁgdaﬂy H@s&ﬁaﬁﬁn&hﬁnﬁ@%m&g%r&aﬂiuﬂmﬁpdabé 3/8’}@3 Q‘mgle—processor
la-CyS)-NH ; SEQ I D NO 54

Aperspnal 6ppYten. Al a- Hi s- D- Phe- Ar g- Tr p- Gaba- Cys) - NH2;

SEQ | D NG 54

Ac- Nl e-c(Cys-D Al a- H s- D- Phe- Ar g- Tr p- Apn- Cys) - NH2; SEQ
l DmmEBQ)EgMI@N-ﬁ s- D- Phe- Ar g- Trp- Al a- Cys) - NH 2;

r 55
Ac c(Cys- Glu Hi s- D- Phe- Arg- 2- Nal - Al a- Cys)-NH2; SEQ I D

V\@éﬁﬁ_‘é@%-éc(qs-DAl a- H s- D- Phe- Arg- Trp- Al a- Cys) - NH 2;
S r 56 Ac-c(Cys-D Al a- Hi s- D- Phe- Ar g- 2- Nal -
Al a- CyS)-NH2; SEQ I D NG 56

cfisn St FRspif i gt incehideip Ky by onventional

S 3 S PRl BB g

Achidbecifichsion s éétzfeﬂfh belbv\Phe Ar g- Bal - AI a- LyS) NH2

SEQ I'D NG 58or a phar ceut|call accept abl e salt

thereof. |nBYHE (e ‘EFrtrgnH’&GP%e?‘R g ?ﬁﬂ\?‘g‘m iy unbound  and
P rSl?B@t"ﬁ'ﬁ&ll? b %qoﬁ@eé rlﬁ thér r\v%ildk nlt i€ $h at188&LuhphcRaged form.
manma Jec or without weight |oss, by the
a@thpsdsma’tbuﬁnpmfduat mhkeuda peal; gman and mwcé@ummom nt

of a nel ano |n rec r, conpoun c rd n

Formula (I I‘F ﬁ%ﬁgh’g&iﬂ‘ﬁ%ﬁaﬂ aél 055 sal ts,

hydr at es, q:)l\é@ﬁﬁ?u&" " pr&ﬂ{aﬁgs ﬁﬁlﬁr'%éfstuﬁeﬁﬁﬁ " V‘\Bth respect to
a

I nternation I cation Publication Nunbe
208:ation8 68k as pmms pmc asetsynengmously hesin ra@dggeama iplage where

entiret -C(A2- A3- Ad- A5- A
Nﬁnﬂ@f}@ca;&bls iel -A13-B2-B3-RL (111) wherein: Bl

is a pepti dep Soiigd Y "WppH" GfIMoRighs" NithGrespect fo 10atidhh such as
11, 12, 13, 14 ,or 15 am no aci " wherein at |east 5

aports, @eiudsd syronymeskyHtesin(ty r@@n@ml@@ whermoarge igrobtgined for
consisting of L-Arg, D-Arg, L-hArg and D-hArg, or Bl

i dTaPRIIE ‘g’l"‘ty deleted; Al is Ace, HN(CH 2)m (O, L-

or D-ami no aNbfijfglﬁ*els%%ueM rharkéMaludIniAS indUeyed, cost.

D- hCys, Pen, D Pen, Asp or Qu; A3is Ay, du,

Ala,]?-Al a, "Spdiavessil, ap-tynically abhrtered faebae efeyagm i1 certain
H's,.2-Pal, 3-Pal,6 .4-Pal

w1 hi
ORIt bR e, fhe BRpRG St veRiel o 3l frmbrace any

D-yEE &1 withBénilaPsHokt tedd, a?&&lﬁiﬁh?f) Phe, D-(Et)Tyr, D-Dip,
D-Bip or DDBpa ; A6 is Arg, g, Dab, Dap, Lys, On

or HN-CH((CH 2)n-N(R R5))-C(O); A7 is Trp, 1-Nal,
2-Nal, Bal, Bip, Dip, Bpa, DTrp, D I-Nal, D 2-Nal,
D-Bal, DBip, DDip or DDBpa; A8 is Gy, D Ala, Ace,
Ala, "-Ala, Gaba, Apn, Ahx, Aha, HN-(CH 2)s-C(O or
deleted; A9 is Cys, D Cys, hCys, D hCys, Pen, D Pen,
Dab, Dap, On or Lys; Al0 is Ace, HNN(CH)I-C(O, Pro,
hPro, 3-Hyp, 4-Hyp, Thr, an L- or D-am no acid or
del et ed;




Al 1 is Pro, hPro, 3-Hyp, 4-Hyp or deleted; Al2 is

Lys, Dab, Dap, Arg, hArg or deleted; Al13 is Asp, Qu
woeroidebased; B2 is a peptide noiety contai ni ngPAT/UR008012515

4, or 5 amino acids or deleted,B3 is a peptide noiety

which contains 5, 6, 7, 8, 9, 10 11, 12, 13, 14 or 15

am no aci ds wherein at | east am no aci ds are

i ndependent Ty eyessqledater ‘H}W‘Fff‘él Bray 5“%%@95&?”@& gf time. In
4 1 i Ay o

OAIBUKESBE Wltlﬁ einﬁd:etreld)ngrtemqt M11gbld)mjp (agr;sfui;ltyl oig partiaHy owned
(G -C30)al k (CI C30; het er oal kyl , (G -C30)acyl,
(@seisd)raw WWFC -aryl (G - C30) al kyl ,

aryl (G - C3a " y

substit ut ed EYJ-I%SZ’J).H%& o EI)PF (%ar% %l?%lgt s in, truck or other
( BecKBad eydans strahspoutagdn.( C2- C30) al kenyl, substituted
(C2- CGo) al kynyl , substltut ed aryl ( al k and

substi t ut edxf % meenHIRESHP Wg“aﬂ’dm% éﬁ@ﬁﬁ@‘g vehicle.

i ndependent, "

(GC40) het eJr\)é 5 ﬁl%%.% %% acy{;ptr?\kél 0(‘0? ﬁ?@%\ﬁb&?’lén by land,
( 622 dr4in) Bbﬁvw&)dltwoafryhé@poﬁﬁm) al kyl, aryl (G - C4o0) acyl ,

substituted (G -C40)al kyl, substituted
(G - C4o0) het er oaI kyI subst ituted (G -C4o)acyl,

tituted
(%ﬂlﬁqg substltuted aryl (G - C4o) al kyl,

substituted aryl (G -C4o)acyl, (G- C40) al kyl sul fonyl or

CiNH) NH 2, nis, i ndependentl h occ rrence
001913 4 "Tgy oge parfigular Md%é e Ivention is a
S&Héﬁtgﬂ Gfodetin %peﬁlcaéon Yor Qh@ p71m1§atio?1 of %’ﬁ’ﬁﬁ‘aﬂgﬁﬁﬂﬂoﬁatlon
occurre 3, 5, 7, IS,

i elrdatinkenThy ai)phcaamrnommﬂes ende that,, wm;n @secmedS calgulgtes the

7; X1, X2, X3, X4 and X5 each i s, tlbﬂn endentlyf 1

e aBtimabealitiem fosmagjmige total negmargin fppfhe aspignpient of vessels in an

S )/ al Voyape 8 tihitidteddduring a

(g? %bi%ltlenyfo%éﬁr%)ﬂ% Iéaéefq?gglg ybés%bs%iﬂtwut eya% g

( Brana)r) peyivgl andaratisporsuits o tompdsiagyoine oDEorplRlk produess.

CN; provided that: (I) when R4 is (G -C40)acyl,

aryl (G C4o)acyl, substituted (G -C4o)acyl, substituted
040’}'1?@ {dtal x(e@mccréﬂl) 1§|d|éirilv§d' foaMHe 1ﬁﬂlvgd?il‘|het"iﬂangms for

t en R5 is &o) het er oal kyl ,

| leeaywessemr@cagalasylgymenar yre(f@amy) dhé yatal B@Ib@@ﬁ&%ﬂ%ﬁle sum of

aL, substit het er oal k
S B manifE fteégnaézé)s?w GHN VeSDEDRER PaReRts) BAGRy g vidual
; t I ferived iffo h ki
PR i gl i o e s
orvametfst themﬂoa«agauyhg@r@smpabwsseltaméra predictedHncurred cost for the

(GO&%B xﬁ% ﬁp ggff(? %:t_s%lg)a Qﬁ&gﬂ‘usl saglg%: t &agﬁﬁca’txon deals with

Ci% K_ﬂébtlolﬁu RadH tndiadasd ne@%‘i’&r?ﬁi Qhe Qhé‘lﬂtal net margin based
su stltuted (C2- C30) al kenyl, substituted

( merem)lalakgaiwla@d predistion sined () $he( igcurred pastk yihich cannot be

(l N gy%n | t rw%@%&ve?éﬂ%@%%@@?et&{] 8 v%g/agrg) rn?us?fbetprr]eedlcted and
9y {Heyl%)aa(e@ Riafile?fo each %&k)sﬁvoya (G pa1r1ng 1s based on ever changing
)gr Al a- Arg-Lys-Ala-(Arg) 2 5

Tymarketaeohdgiqnal a) 2- (Arg) 2- (AI a) 2- (Arg)2

Tyr-Ala-(Arg) 9, Tyr-(Ala) 3-(ArQg)7,

Tyr-Al a- Arg-Al a-Pro-(Arg)2-Ala-(Arg)3 or

Tyr-Al a-Arg-Ala-Pro-(Arg)2-Pro-(Arg)2; (I1V) either Bl

or B2 or both nust be present in said conpound; (V)

when A2 is Cys, D-Cys, hCys, D-hCys, Pen or D Pen,

then A9 is Cys, D-Cys, hCys, D-hCys, Pen or D-Pen; and

(VI) when A2 is Asp or Qu, then A9 is Dab, Dap, On

or Lys; or pharmaceutically acceptable salts thereof.

In one aspect of the third enbodi nent, the invention

'S dlrected to the use of conpounds of Forrrula (ren)

. o o, - o -




(/?-Ala)2-Tyr, (/-Ala) 2-Tyr-Ay, Doc, Doc-Qv,

Doc- Tyr, Doc-Tyr-dvy, (Dof , (Doc)2- Qy,

wQ¢ Dwep@rIyr, Dof -Tyr-Ady, or deleted; B3 is  PCT/US2008/012515
: Arg-Lys-d n-Lys-(Arg)s, ArgrLys-(Arg)3-dn-(Arg)3,
Arg-(Lys)2-Arg-An- (Arg) , Arg-(Lys)2-dn-(Arg) 5,
Arg-(Lys)2-(Arg)2-dn-(Arg) 3, Arg-(Lys)2-(Arg)3-d n-
(Arg) 2, Arg-(LyS)Z-(Arg)4-GI n- Arg,

ér@iﬁg}/ S )’ﬂ{f( Ar&?glsf?f%ﬁ 2! _egerg'génl‘e\éﬁs.z F()’f'\reglﬁlplcéregéh vessel in

(e dledt éébsdlf%f ﬁ*) az&d sﬁa]ﬁeArcgﬁg% a@h@&pﬁ:lﬁy, (efe.g) 6,
(Arg)2- Gn-(Arg) 7, (Arg)3-Gn-(Arg)5
(Arg) 3- Gln (Arg)6, (Arg)4-dn-(Arg)4,

(&03} % &i%ni kfeﬁ{@ %se? ﬂ(e%rt“rn%)éf’ &ﬁf& kl:‘re)goéomc costs,  For

( &xasnple, GtHb (RED ImAyAceiiprisé /%g') 801ﬁbﬁmﬁb@ of{ AsrgH vessels owned
(Arg)9-An, (D-Arg)s D- AF (D—Ath)
(z;spplg,kbau;abpa}\pgaqtgy,sgpgt (vmsggytcg ﬁe% ghe ?qg‘p%l)lses both

HSETIINEY e T
Dr&&ereghfhiéss of E’ﬁ@ecdhbnﬁ@ badiedf itdhdrter BﬂﬂyAS cﬂa&sﬂﬂe&w elther a

Aib, Ala, fi-Ala, D-Ala, D-Cha, Gaba, Gu, ﬁ
Ue[@u/esml/@( sp@.wquel @ﬂh%msgnq:q: é/esqglsnhlgt arg_ayp ablB_fQ;aqnultlple

g del’ el , _” %}ﬁt)&"o? ﬁaﬁ@? o&r%al ve&ést_l\tlﬂ%eEtcl)ﬂ'%?tell\salbareboat

| Sha¥eds, Oétcf)Aﬁ@ typlcdllyy Bhissifidd pas lerhhlv,ess%ld\lahd Wespelsothat are
DTrp A8 is Abc, A6c, Aha, Ahx, Ala, [J-Ala, Apn,
lablg fpr gplydencaassigneyt pre typisallyclessilied,as spot messelss
Lys, Pen, or D-Pen; Al10 is Pro, Thr or deleted; Al 1
is Pro or deleted; Al2 is arg, Lys, or delet ed; Al3 is
Ap028] detied edyageaddiinitiorts? iraalifg thesportdisjted dadichsgo ¢drried
or acyl; or pharmaceutically acceptable salts.thereaq
pitrein can! Hrks heferegmaephiredbingll oy 8o EBRIRD GPEUPes the
?&EQ Sr AEEUHLD goﬁs@raﬁﬁs R4t Ard Hl&\)ant lﬂ&@lfléjprc;b@em These
rnsul'i'n resistance in mammal | an subj ec
Obttﬂblhtbs) ahd \benghatmtlscmﬂ inelude dmtpmej ndt liofitetifte, fler follloaving: (1)
Tyr-d y-Ar g
31ihg @Qr&t&gg dgtotpezwp\léqc? i?bth?r éer}_t&g_g)anﬂlﬁglurp%gbtqeﬁpemﬁc bulk
( r and lower
E%%)c}\('g}/ﬁla%eﬁog)e IB%f&e)dZoﬂd'}E&)aggrr peﬁ e}%ﬁﬁ g%rm3;) upgeE Qar} 4
N@l@rhhces for the amount of cargo to be loaded or discharged at each port; and

(Asp-Hi s- D 2- Nal - Ar Al a r
ySpteapamted Antoxrgpdon it igh e gt pr dischafling must
A 1tipl
?a#@ A@a&(r &éﬁ' )p%rtD' @adﬂ%oy%"gg g;gggz'lréﬂeﬁsc)an C(O,I’-l\?lgsjt) %f v1|s|1£s to multiple
( &Ez@nigi)ports and discharging ports and can have a cargo that consists of

TP sl il oo R i 1 ieny BRIV N oA jeortingly

A‘fn gng &{1 rﬁl'éh) Zégic Jx?lagcArchphEeéx%aJ éc&:%m'eﬁﬁ wheRe éne or
yS
N@Jcﬁé)bulk products are loaded from one or more supply ports within port

Ac-c(Cys-d u- Hi s-D- 2- ro)2-.L
SPSORY oy ey 20U S otibY sl peripdeia an
| Qi g segment where one or more bulk products are discharged at one or

Ac- Nl e-c(Asp-H s-D- 2-Nal - Arg-Trp-Lys)-(/?-Ala)2-Tyr-d

y-Arg-(Lys)2-(Arg) 2-dn- (AFQ)3-NH 2; (SEQ I D NO 66)

Ac- Nl e-c(Asp- Hi s-D 2-Nal - Arg- Trp- Lys) - (Pro)

2-Lys- Asp-Doc- Tyr-Qd y- Arg- (Lys) 2-

(AFQ) 2-A n-(AFQ)3-NH 2; (SEQ I D NO 67)

Ac-c(Cys-A u-H s-D-2-Nal -Arg-Trp-d y-Cys)-(Pro) 2-Lys-A

sp-Doc-Tyr-Ad y-Arg- (LyS)2-(AFg)2-G3 n-(AFg) 3-NH 2;

. (SEQ I D NO 68)

Ac-c(Cys-Q u-Hi s-D 2-Nal - Arg-Trp-Al a-Cys) - (Pro)

2-Lys-Asp :/?-Ala-Tyr-A@y-Arg- (Lys)2-(Arg)

2-An-(Arg)3-NH 2; (SEQ I D NGO 69)

Ac-c(Cys-d u-Hi s-D 2-Nal - Arg-Trp- Al a- Cys) - (Pro)



Ac-c(Cys-Qd u-Hi s-D 2-Nal - Arg-2- Nal - Al a- Cys) - (Pro)
2-Lys-Asp /?-Ala-Tyr-d y-Arg- (Lys)2-(ArgQ)

WQ@2@@0061483 g) 3-NH 2; (SEQ I D NO 71) PCT/US2008/012515
Ac-c(Cys-d u- Hi s- D 2- Nal - Angy- Bal - Al a- Cys) - (Pro)
2-Lys-Asp /?-Ala-(Arg)5-A@n- (AFg)3-NH 2; (SEQ ID
NG 72) . . .
Amoce( @Mupﬂts vitlpinNgert Aspgcificl qnprtityy Eangepragydo pptfsspecific

é g) 5-dn- (AFg)3-NH 2; (SEQ I D NO 73)

A‘é&ﬁﬁg‘éﬂ@e P9%'D 2. Nal - Ar g- Bal - Al a- Oys) - (Pro) 2- Lys- Asp
-j1?-Ala-Ty t-Ay-(Arg)5- @ n-(AFg)3-NH 2; (SEQ ID
NO74; Ac- C§Q/s A u-Hi s-D-2-Nal - Arg-Trp-Al a-Cys)-(Pro) .
2100241 As Prefesably Tthe total cagg Joa(d_eyseﬂgahﬁge total qargQfluchgyged in
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Ac-c(Cys-Qd u-Hi s-D- 2- Nal - Arg-Bal - Al a- Cys) - (Pro) 2- Lys-A
S1§0028) a- The -pEbgudtAvfgite- applwaion ¢y 2- @commangyp@omipr, vessel-to-
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| GenAijties (tmt@g sXtenhngcapHy - dqterminesghe mpaxmupsiptal ca%o )that each

o8 4% e oo Rflefbife R e drof pBre et then

N e bty Scarb® rdveftieuding thie folldpingFoshula:
/%-Ala- (Arg) 5- G n- (Arg) 3- NER; éSEQIDI\IO236)
N e-c( Cys- Hi s- DCRigEmax PR p(ABSmars) L 1Q0 \FH 2- Tyr- @ y-

N%g‘)c S5 @ev}hﬂ(’@r %2_ ty% %mu%? %%%g[%e%ﬁl%ﬁ t;re ﬁes eé Vt)xlgés gamng,

Gypidafifyth 37 8HEs 114 SE@R’ ’Ds N RB3age flat rate (i.e., WorldscalelOO rate
N e-c( s- Hi s- D- Phe- nQIs /AIaTrGI é
gforghquqya(gqb gypj.cpjl]g in p& flgs SM ARKET 18 the mglrk t

gl\’% ﬁ&% r'jjf eﬁ%ep Q«%c%é{j%%r ﬁggg«g@'@/‘% is thé‘hﬁx{rﬁﬁ&)total tons of

(t@t&havsssa EAnecafyow Tt Aol atBys yessél-aidér pofyconSirgints
&} g‘.:‘§Arg)4 NH 2; (SEQ I D NGO 237)
¢ ©9¥agd®- D- Phe- Ar g- Tr p- Apn- Cys) - (/ ?- Al a) 2- (Ar g) 5-
GI n- (Arg) 4-NH2; (SEQ | D NO. 238)
Nl e-c(Cys-His- D Phe- Ar g- Tr p- Apn- Cys) - Doc- Tyr-d y- (Arg)
51684 ( Ar The TaHHbﬂ{ev(eSEQOﬂhrN@erZaﬁpreferably implemented as an LP

Nl@)?nélr (I\%/q;grl;"{%ﬂ%grg‘e o g)4 us, are%/ﬁgp even{JAr (gz)tlrmzer éo%s not
e(? EQJ&'{ Z‘re?)\'?i QES é%%% gra@s@ﬂ@o @ik (/8%@33 Rufhed ¥ cbfsiders

EQ I'D”NCG. 239)
N|e@cH3 fe@glbld-lve?,sé}a@hgnmegt élirqanépmmgsst)re couespRn(ditgpargo revenue.
5-dn-(Arg Z‘{P SEQ I D NO
N|]@egegggu ry that ﬁrpere/}(pauer?]al%tlgg c%p;lem d@%}lp&e&lr g?m the
a(S-il Ercréé'itg rNg_% h {2 e B%ddvelop a V1able and tractable set of
éﬁt Bﬁ%%g Tr p- Apn- Q/s)p -(Arg)5-dri-(
Arcg)oﬁla”t\lkiﬂs wWiBEQchibbe accomplished either in: (a) one LP which represents

Nglgz, g%l;)nykﬁe ge(tq%ffe;?sﬁlﬁgfsﬁi‘z @-IE{; 1y %Q@Iqé/ﬁilw( smgl €r Z'LPY where

Nl%lg (@ﬁuﬁ& & P&(@fgg gesléépv&mg e PatringsOacwBichA¥a@h LP problem

ACboNleepctI(dQ/l:D Bhd_e/less}dil-s(oyhg%hpammg TBptIQapprq’achqcs] aiely rthe same

A(,reﬂlte ag@@pg %g{fe&rgggq_pgtw@_e@ gE% I}% S&y é‘ft significant in terms of

coﬁ}p%ta(t Ohai-fihdel -A AusthBreNHR: S(ﬁ{?‘&Q shbh N@ @#4EX, XPress, XA,
s- D-Leu- Hi s- D- Phe- Ar g- Tr{) Cys) - (/7?- Ala)2 Ty
€

r -KGNYFR @ efk5-c&h be @edyiossolw-be LPgmoblem. NO: 243)
Ac- Nl e-c(Cys-D- Leu-Hi s- D Phe- Arg- Trp- Cys) - (*- Al a) 2- (Ar
g)5 G n-(Arg)3-NH2; (SEQ I D NO 244)

ﬁ#g%@ﬁfm@ﬂ P RARERNe- Ar g- Tr p- Cys) - Doc- Tyr - G y-
)3-NH 2; (SEQ | D NO 245)

Ac Nl e- c(Cys- D Leu- Hi s- D- Phe- Arg- Tr p- Cys) - Doc- (Ar Q)
5-A n-(Arg)3-NH2; (SEQ I D NO 246)

Ac- Nl e-c(Cys-D- Leu-Hi s- D Phe- Arg- Tr p- Cys) - (Doc) 2-Tyr-G
ly-(Arg)s-An-(Arg)3- NH ; (SEQ I D NO 245)




Ac- Nl e-c(Cys-D- Leu- Hi s- D- Phe- Arg- Tr p- Cys) - (Doc) 2- (Arg)
5-A@ n-(Arg)3-NH2; (SEQ I D NO 246)

w@\eoodloer4a3 Cys- D- Leu- Hi s- D- Phe- Ar g- Tr p- Cys) - / - APGF/U§2008A12515
y-(Arg) 5-d n-(Arg)4-NH2; @BEQ I D NO 247)
Ac- Nl e-c(Cys-D- Leu-Hi s-D Phe-Arg-Trp-Cys)-~-Ala-(Arg)5
-An-(Arg)4-NH 2; (SEQ | D NO 248)
AOOBE - ¢ (s Assigamepf Opsimizer A&e@erwrgﬁsq}?) agtual. gpmppination of

0 S (o TR AR Ty, e
ZAESQFﬂﬁgntQDBtLﬁﬁi@)ﬂ idiplemedtSEQs| daeNGt 2By mixed integer (linear)

D- Leu- Hi s- D- Phe- Ar g- Tr p- Cys) - Doc- Tyr %
(mogy@m@ng (M,Ugghpmlgns ( gégq grefera ly the A551gnment ]ytlmlzer

A A% N LS R FASy i Tl SRRt ne

Agrafdif 6 stelD«d;agc s sighinElite uAder fﬁemoﬁma)m( {hat 3t MesseB and
ly-(Arg) 5-Gn-(Arg)4- NH2; (SEQ |

AdheNiks-aapQpdy be pevisftorsingle Vﬂb’@geﬁgﬁt &ov %8561& yod {the fke can

i%gﬁinééncefi&/%n% S(ea?eqdﬁpﬁﬁgg%?g Trp-Cys)-~-Al a-Tyr-d

y-(Arg) 5-Gn-(Arg) 3-NH2; (SEQ I D NO 251)

Ac- N e-c(Cys-D-Cha-Hi s- D- Phe- Arg-Tr p- 2 &ﬁr%)
510849) ( Ar'Fe decigipp varialdes mdho dsfignment Op 1mlzer are which' vessels

A%o].?slrs?%céo%ir% g%%lé "AI? E&g%ﬁgﬂg @é@f (I\ilgcx%rs%hé‘) and can be

Al @nﬁ:ﬁcuﬁn ﬁhar}HlvaﬂEblE’sh E(OAr gaﬂiahﬂe(}ya) -af/ MIAJPa)'nodel The
2-(Arg) 5 GIn(Arg)3 N2 (SEQ 1D NO
AcbIpiave @Qﬁémwlamamzaﬂ}op -taga) npt gweg@) vhsee 19pL pgtymargin

(Arg) 5.4 S 2
AEe S to( (ABg')Ch?’ofNﬂnez rtét Emgré\rg'\frgrrpgg’qc)/hs)as%gned VO %age -vessel
| QoinBir@YioR- (Whete 4 SkPagd dymtdbatjon is a sequence of one or more

DSysges.y Ebsls HPEAES SHOPKI Pvgeoq%rnzesg{@e%v%ﬂ B gl can do a
A N
%to,&r 8518 &% %tg;%) cg;ll ﬂﬁZP-Z ( S Iv%@%‘lo @25%6 (iRO&n be assigned to

Aa-sblgenee Of WaoﬂnmrHNSy@eE’hé‘-lms gh&” am@m;nt/opAInazafweq@res the
y-(Arg)s-dn-(Arg)4-NH 2 | D.NO 255 .

Aaehmargin & rseafshé%%ﬁlmﬁsvom@wé kpat g & Tput-. Rpulepnplf woyaee
go bl xﬁ’t% Ng?&l&%%%ﬁ% gﬁﬂez é@t)érrxl_nrngs the ne(t Ar_nzlrglr)l for feasible
ZV'BYﬁgQ:Mnblﬁhgbﬁaﬂl wegsAl ge)u-‘b— Qi th@sSﬂ@ MfI)LRI(le@)can be solved

é?tQ R{ﬁ(gi)ugc @enye(s gl?gg}lq%eg{ thaigp g 1 gla)%/mgm(net marg121 A suitable

%%)O?an‘l}%§10é( Q(%mp' %@ I@E gg%"rﬁ%g I\Xg EI%'HRCDQQ another

AQ)fNrMH(IdeE}@nd}d-ﬁssdlﬁa Rilze thed\’ﬂlb-p@fdymDoc (Arg)5-G
I n-(Arg)4-NH2; (SEQ | D NO 258)
Ac- Nl e- C(Q/s D- Cha- Hi s- D- Phe- Arg Trp- Cys) - (Doc) 2- Tyr-G

| 9) N ILP model is th
R L) @s el 24 e i ghriiy b?t%‘%&i’)n (oS SE Ay ™
S-ridrgin( %Ig)ede}NIfeaglblé SE@SdlBOM@Q@S)r The Shlp Revenue Optimizer

L\' lga(isclgggés g}%&gn}%ﬁfﬁgg@%pbe &@ C@g voyage vesg{el pauy (ﬁ‘le net

N e, which reflects the
AR L R e AR et e o
NI Raxiffiys - ddrge R2viehee And W@l@aﬂﬁhe@s@m@dl’faﬁb@) such as a net hire
2-Tyr-dy-(Arg) 5-An-(Arg)3-NH 2; (SEQ I D NG 259)

Nl e-c(Cys- Hi s- D- Phe- Arg- Tr p- Gaba- Cys) - (/ ?-Ala) 2-(Arg)
5-@dn-(Arg)3-NH2; (SEQ ID



NO 260)

Nl e- c(Cys-Hi s- D- Phe- Arg- Tr p- Gaba- Cys)-*-Ala-Tyr-Ay- (A
w0 20054061483 (Arg) 4-NH 2; (SEQ I D NG 261) PCT/US2008/012515

Nl e- c(Cys- Hi s- D- Phe- Arg- Tr g1 Gaba- Cys)-~-Ala- (Arg)5-d n

-(Arg) 4-NH2; (SEQ I D NGO 262)

N e-c s- Hi s- D- Phe- Arg- Trp- Gaba- Cys) - (/ ?- Al a) 2- Tyr-Qd

y‘l%lw é()crytgngvﬁss(e)q @}(QlaN?.@i be(lpggb mm?m@%q( rred c)osts ft\;r using the

I_\I\lfﬁ%%efl go%tgff ?{oiﬁ% . ﬁ?g%%&%&rﬁg tg‘g %@f fr?éfgiﬁ r7cath @Lgéée%ﬁa &an be
Ni&ee{ib¥s biitise foilohend\fgmiilp- Gaba- Cys) - Doc- Tyr- G y- (Arg

)5-G n- (Arg) 3-NH 2; (SEQ | D NO,263)
Nl e- c(Cys- Hi s- D- Phe- NM-=MY cdba- Cys) - Doc- (Ar g)

D S B 5, Y s s v o o

2is Tihie- fkdirréd\c@3 5 o SparfoAn 3 thidHv@yage SEihg fhe term vessel or spot
rl\lggsggl? )(3%41;} %é{ mgx’%@g{;geﬁr E}%(g}rngjéq%aggc_h%ggsib(lgo \(/:c)sszél-(v/z\)yage

;\I éaﬁé%%i}c&%@!aﬁ'ﬁg B&P@%%h?%@ﬁ%@%%@éﬂm@@d Ibﬁt,‘ Fh¥eh( Aot be

Nk Qv8 -dartaimDuRte aAvessdlr hasGattaally Sonipdeted Ar ypFagd, nmpst be
Arg) 4-NH 2; é)_SEQIDNQ266) o leulated
Npesdistesy and(2)- thepracke} yate forssark. v§pesl-yayagy patpipg. 1§ qplqulate

E. _NH2: (SEQ I D NO 265
ﬁﬁ%g_egp&%%fﬁ@%@% gg Tr pQ- Gaba- Oys) ) (Doc) 2- ( Ar g)

5-Ari-(Arg)4-NH2; (SEQ I D NO 266); or

phar maceutical ly acceptable salts thereof. In a,four

e b1 rent , It prefored embedipreat iﬂbeeglag(eﬁg?{‘l'@ (flof Sacthrtgﬁ?gpe term
| DsUL] Dk §5h & 2P EEnd iz 580, veMRbeasignthdnll RElud t
vviv?shsgtg Sséé‘ﬁ’!é‘ﬁ{" P%tgr%d,)tn%a?/ht elalgir?‘? ﬁtl strati olngn\g:‘1 a Hees a_ne
t heeapriet ilaaldditicef, irea praferredrembodindens, the lirmovosdraoishfor feasible
recept or conpound accoydi ng to For mul l. nd
pherrhaeesel iaé%tgm;ﬂea@c%{ g?ﬂsgl‘é SPPs ,Veff?ﬁ@ragﬁlé“,“e‘gtél g @lculated
a LQglr u ey APQAHadtis (et dafibe used in this
F O EERE 8 M Rpacs Ui RN (1 e used i

1 eAbedied3ofOhe) infy Bt td_pstinAste-iktket VaMe audeinsiurred Apsts for
is the Disoner of X-Phe or %} | where X is hal ogen;
Adeaslpypsselr vapage PRITRAFC 56 fo B'?‘og(nd A3 is Aib, Ala,
/?-Ala or Ay, or pharmaceutically acceptable salts
thereof. Preferred conpounds of the immediately

f §0@SR)i NgFiret, thd markes value fakach feasdde spotsighieh assignment can be

resistance i.n a mammal i an subj ect, w th oB vvitiwout ol
weRlSRIateh.SUSing SIAHBUTY R | BiERly and other relevant financia
AG; 2h LiKkasibl
SS@%& Li}/[?&%p%ﬁu@ﬂ%’gg?e RESndteR- fhikeCXahre( 3t Badh Ltasible

Acpot ¥ssel GssighinenDead Bdadaldrlgted npfolloavsCy s) - (Pr o) 2- Lys- A
sp- NH2; SEQ_I@ = DC

NO: 269 M¥sror Gy/'sReywaxdt CTompis EPCmEGL 2- Nal - Al a- Oys) - (Pr
0) 2- Lys- Asp=INR & ( W8EQp LR /NG03E9L] + CTynpys + DC
Ac-c(Cys-d u-ltﬁ{s-B Z-WN g- i;_) Na} - Al al{N&/ss) - ( ﬁ’l)rng _
2-vilyexe ANIVRNId2:is (tBE@stifaNG: gGejet value for the voyage using a spot
é&e%q%fsé]?%ué T:”SD; %ﬁzx_yggilgiu% %éng?)l reb e ¥ )tﬁe(\%sggl-z\;o%'%gé ';A)‘airing
AG6i i H 2niNg| - NI Anbabp Rlbe fadRh-dnfdr Ballast voyage
2- ‘%%6’%&52?8?%&@ SRy 270) 2pp oves
Acca@iGpis Ghruchbliveyaz@thhinivodldbepadidite Aingtioyal)spoPyessel having the
2-Lys-Asp-NH 2; (SEQ I D NG 270) or pharmaceutically
acceptable salts thereof. The invention additionally
provides a nmethod to treat insulin resistance in-a

manmal i an subject, with or wi thout weight |oss, by the
adm ni stration of a



therapeutically effective anount of a nelanocortin
receptor conpound nodified with a hydantoin noiety
wa@ewonei4syy to Formula (V), (VI) or (V1), and PCT/US2008/012515
pharmaceutically acceptabl 82salts, hydrates, solvates
or prodrugs thereof. According to a fifth embodi nent,
the invention provides a nethod to treat insul .
PE;JPEAL is the

rsagiestharasteristics aﬁéhquapcrta\rcssqj BP @erformthe, veyags, ¢

ht .1 oss e adm n| |
heRapeatisu o frecitR hblebosl fup dres e dave)
rgE ’RE Qfoyh O386iniag 04 Bedcdse $deRarfi®|witate reg spatr nesisel incur no
(Formul a %/) pharmaceuti cal | yacceptabl e sal t

hdenimartags, costsl waitiog aheel) of thersyaplygdatesat Biﬁritssé‘BPly location in
| t | Pat ent | IN 5

| BeolBaiet SRERERe . U ROVERnchR| iy e SebeFaL s gy e
W%Eﬁbéhleﬁ J0Sraseticthe %&agaytylheal ﬁuU S:ahﬂ]am perctonf ;NSMARKET
2is the @(aﬂﬁ@)Wgrl@ eqa@-ggxpgessed "15@1 gergenga iﬁ% g&ckla Ximum

3t)0§a_1 goég_}-d—?ﬂ?% _tl}a{t_QFE:'_lajs%g%ﬂéé%&%h)o%gdlqu(n&vessel and/or port

omstrhials fIR e vayade) r- and -(CH 2) - NR8-C(O)-(CH 2),
-; Rl and R2 each is, independently, H (G -o)alkyl
or substituted (d-GCo)alkyl; R3 is -OH or -NHz; R4 and

Rﬁ{?g?ft utéé(? Ld enqg\péﬁt%/n ogghézih gkﬁf |Sfop re_ach feasible spot

vkl aﬁrgﬁﬁ{ent G%zﬁcﬁaﬁéﬂ 1K\9X5)1ﬁ’he ,rnaifmzr t® thEhinarkst Vh]ueoﬁxcept
is deleted; A2 is D-Bal, D]-

Dtl(a]s(xnag’getxgog@texgy pﬁ@ replgegds wA}hg co%%pgmﬁgbmcbgﬁd cLo)% terms.

B R
gjaré%.llgrn%, %’f Rt E&éd 1&&?§pg&s§ﬁ% r{«t%ﬂf ;@oiféaggﬁgi}q 3Bt vessel
0 ﬁ@‘sll’gr[rﬁéiﬁ Qah be rc@léﬁlatéd 1n(tﬁ]a fdlowiap kydnper:

(G-CGo heteroalk kyl, substituted
(Gi - G WysabkyIFR & ElXt/l]d QQ(E&)“@B&) het er oal kyl or
substl ?t @‘b L;/l@?ﬂcfsﬁ)@ Uggllsqegst hat R6 and R7

may be 0|ne oge orma ring; R8 is H,
( Grefé oI@KY! iDkhes ptalﬁctédltmdxr(e@ e@it dpalthy [voyage sising the spot

i ndependent |y for each occ t

ovessel, KR tis @quéﬂéh@é%tjl o Wordeciis DL b adfyin U S- dollrs
ther eof . “V&?or »3s }FJ g; §§é|1’¥ ex?e&gmkiﬂgs&fé:%t@f&gtﬁehﬁ)yage
f 8%egdrng B fula Tound Usefur to treat insulin

I @Sprebsodcss d meeceﬁwmm‘li'@Mus Utsj the partydiatgp winigiunh mﬁulrement in

wei ght | oss, include compounds. wherein IS, S
f ﬁ(@l%{qqqewé\p ec%’r?é lvgfqeﬂgwdlpr Lheyees e gglgﬂttg? Iv\cfasetl is' loaded

€ @p?{j g?@ztirgs 8‘| O$ hg he 66&9%@ G,&) 8e %nféﬁn?@f@h?ﬁ@ faded 8Ednd the

in resistanée i n a mamual i an Subj ect,
WIH(IMﬁr) WOvRatet” isvdieghercdntags, rater disemint,alf laoysthe spot vessel owner

¥ We?ggtq%l %(e%f?)g@%t for sh1p;)1 g |(E'illrsgo [1){1 E)ches'swo 1 ?Cﬁ/l%] “IBICEST
C Wa%égl‘#%&%al( M&T%e%(ﬁis) (i, ShOVEREP AdBmbfRg&rsdts times

c [eshishateidoderf G e a@@ -ifuiteal) )f- thie sspDt Reddal istasgigheg-thy loyage,
-NH 2, (SEQ.| D

l annbo e PRy Jefnugng ballgst vevaenganahjafl-fpp g wovase

acteristics as

c[ a%é@ﬁ‘r%( E%%NQ s?ﬁgt)ional sgot vessgl hﬁv&)rhgethgr sgarr_lrer ghalfys]

HZahe gﬁﬁQelsiél NOperfaim the voyage and “LS” is any lump-sum cost term (eg,

c[ Hydant oi n(C(O) - (Asp-D-Al a))-Hi s-D Phe-Arg-Trp-Orn]-N

H2; (SEQ I D NO 273)

c[ Hydantoi n(C(O) - (Asp-D- Al a) ) - Hi s- D- Phe- Arg- Tr p- Dab] - N

H2; (SEQ ID NG 273) or

c[ Hydant oi n(C(O) - (Asp-D- Al a) ) - Hi s- D- Phe- Arg- Tr p- Dap] - N

H2; (SEQ I D NO 273)

c[ Hydantoi n(C(O) - (Asp-H s))-D 2-Nal - Arg- Tr p- Lys] - NH2

(SEQ I D NG 275)

c[ Hydant 0i n(C( O - (Asp-Hi s)) - D Phe- Arg- Trp-Lys] - NH 2

(SEQ I D I\IO

4 M A o~ ~\ 7 AN A/ N\ ~ o~ AN e " |



c[ Hydant oi n(C(O) - (Asp- A3c) )-D-2-Nal - Arg- Trp-Lys] - NH 2;
(SEQ I D NG 275)

wa@ pitgaenasdi n( C( O - ( Asp- A5c:)) D- 2- Nal - Ar g- Tr p- LRcT/UBt0R012515
(SEQ | D NG 275)
c[ Hydant oi n(C( O) - (Asp- A6c)) DZ Nal - Arg- Tr p- Lys] - NH2;
(SEQ I D NG 275)
af Hi;pdvmsdl i8 (lm(e@)ba(sy:@ en bmp surppathey thapra, Werldseplg rate). The

C?S p§ N?Wé(%j)r%]%lon Al\bas cflcb-als%d th&rtlrmPg of all t]]e VﬁP’%ge events

(RER, HQcﬁQ 37tﬁvel port t1me) and thus has also calculated demurrage days.
c[ Hydant oi n( -D 2- Nal - Twp Ias
(IBerquitr g eNCP .7 Mm overage percentage rate, and orldscale rate are all

%%E%dc?ag Kﬁn é% ?Pnb%ﬁsrgexﬁp &)Sla'ulqatg{a{ncﬂdgs Ih RetihalioNGr %oyage

ofj e bk d-dnCéDmdtdppriAices,) vdyage Nidtankies,- Hurpket fagl-uddge, and
2('SEQ 1 D NO 275)

ofthisrd eele vsing f@ﬁ@@) (Asgmatiely.- YoyvaeRaflat gl £ap-hey gptaggdofrom
c‘f‘%ﬁ&h’ntag'fuﬁ%’éf d)nfl ](C&S uaxﬂ R}pé’)t )S-eﬂfrgfe&lphgh zreéor'le'r Smce theNShlp

HR &y en S8t zZ8On2s Blyeady calculated the kilotons of cargo, the spot vessel
c[ Hydant oi n(C(O) (du-D-Ala))-H s-D Phe-Arg-Tr p- Dab] - N
Hast cgreberalonlned276) or
c[ Hydant oi n(C(O) (du-D-Ala))-H s-D Phe-Arg-Tr p-Dap] - N
H 2 (SEQ I D NG 276)
g dpnt oIt (thY niatket-vdlw) Jor Baélh éeadibie Tarm Mpel a‘slsignment can
EQ I D NGO 277) According to a sixth enbodi ne h f defined
i hwnkcuaﬁpqonbmedegneam?@pﬁroa PGt Frssk PGP valud{define
MfoWichélP Ydasibl
WE BW§ I osre B% ctqﬁaqﬂp éfrln@%?t?d?dg?ﬁ%%rkw Ve rfowie asible term
t heysalpasignaitht yarelﬁé edtuluedasdoldwof a mel anocortin
recept or corrpound accordi ng tglPEor mul mvn
phar na¥&{ieie 5@&@@@ e P pEaRY sol vat es
and/ or pr oer;g er aﬂth'ﬂﬁ Eﬂb@ + NHV
Application Nu 3@%"{‘]&8%?6%@575 c:j/\nlhl ch 'IJIS Bear
| Riefd OV gy es ehdﬂ ebtymateflemerket vialuei fog tl;nt\{qyggcy)usmg a term
VI ) wh Al
Ejvgs)sepg kl%léagMD( plgithe Ig@a)ﬁlgal{lghcq{gogge‘}eﬁpgﬁﬁ&r tgangFsce -VBéaé/e pairing
Hi 3 ! al "( MWie 1o dihd/ Fikallast
Ityﬁ%cﬁlé}j% U.ﬁg1 dgﬁ%&f 4C"F 1§qhe><2ﬁfv31-c eD e /oral raé voyage
Olcafl tdls B62 th@yé(yﬂag)é&hﬁﬂwculA&m p;udxt(ga nhmlgal sgatbveswrhavmg the

(ke chafaRier s Ty ey eosel 4 PEFIAtT they@yasss (PGoen is the
Q;acﬁinﬂ i k@@&erﬁﬁrr F@dily Rie fiekldemurrage days)

( arEo "gf grdo\éﬁgsetolrtﬁrt ed (G -&)al Iglyl I%Zeand R3 s

edeh thes Voyagtéepﬁludanglq/bestl ca(sG@em)rgq Mghere a spot vessel incur no

E 863851)%?52 %Feg %galdgég ?P?aﬁrdé%t( FCE:S@%‘ %ﬂ@{eé %gﬁibfslfltsg}gply location in
f gf}%! aﬁmgfs%lgﬁfe\‘& Bﬁlﬁsx)@agé’ I'NETVIREs 26k 1R VRMe BSsifnesied a term

ma cyclic ' nbiety; R5 and R6 each is,

I %ama mhhimdrﬁqmisl thé @o@agabklyulate(d@@g laedag]yo@m()ﬁpr each day the
aryl (GCs) . al ky suhstituted ubst it
(@@)fﬁ%@%}s&é{m@‘iﬂe teg %?FPJ%%%?FE%M?@‘&?)% Pﬁ&ﬁb“ eﬁ%gyages

IS!QXIF f e YEIHca fleYdailfrate has
a% E% eac lﬁgﬁe@ﬁ%&ge%@%ﬁﬂ? SQG{I—rlfTu G o) al rr'fﬂfg ¥ .,
( Geen rbavhed paithythe darly Irgt@@ontintmi, urmh kgsqgepuyteécpnd date, “FR” is
(G o) al kyl, substituted (G o) het eroal kyl or
substituted aryl (G C5)al kyl; or R7 and R8 may be fused
together forma cyclic noiety; RO is H (G &o)al kyl or
substituted (G Go)al kyl; and n is, independently for
each occurrence thereof, 1, 2, 3, 4, 5, 6 or 7; or a
pharmaceutically acceptable salt thereof. A preferred
cl ass of conpounds according to Formula (VI) useful to
treat insulin resistance in a nmanmal i an subject, with
or without weight |oss, are those conpounds wherein:
Al is QIS A2 'S DAIa Asn Asp, Gln G u or D Phe;

= e N R ~ o~




substituted (G -C o)al kyl or substituted
(G -C o)heteroalkyl or R5 and R6 nay be fused together

wo eooaoei46ycl i ¢ noi ety; and each of R7 and R8 iBCT/US2008/012515
i ndependently, H, (C -C o)akkyl, (G -G o)heteroal kyl,
substituted (C -C o)al kyl or substituted

(G -Cio)heteroal kyl; or pharmaceutjcally acce tabl
gh¢ tvoyagreflabrate (- @f SYoridscalshold uﬁlsf%?het Keya 1@1 jp US.

GRS L SEES T, s, Bl oed o «

kg e\/\@n(ghC hothe, maxiﬁiuﬂﬂﬁ)tal tons of cargo that the vessel can carry
dant0|n(C(O) (Arg-dy))-c(Cy fu i s- D- Phe- Arg- Tr p-
GyihoutniclatiggsFeyseiBnddrong) constramts or the voyage.
Hydantoin(C(O) - (N e-Ay))-c(Cys-d u- H s- D Phe- Arg- Tr p-
Cys)-NH2, (SEQ I D NG 278)
9851 Oi Mife(rS: Hirel Vald sehtiefddy sboSelis idesived Bloen Ardgil¥rpte that
S)-NH2; (SEQ | D NO 278)
nyd appbéation(aspumss thedeym vesgebyam afier bpphsofgheifallawipergvents

Wyl aftfe RS e et o et e O

K% Nedod i) Pspecified date for begmmng to incur the dally rate has
279§Hydant0| n(C(O S) Nl e- GI (%/ W\I el
Wgeg-1Taghepe Mhedady rgtng:qugs gpeciti ed en afe. Net h1re value is

g{gs'ggﬂg) o@%@t@%@%ét ggﬂﬁlé} Nefin HeSsePehh 8arfi i@ aVdilable

Hid afihare %lﬁiﬁﬂxg (privd€ upoh- @(@m& Alf sitsHassighedheoyaggs Tor the
p- Cys) - N (SEQ | D_NO 279)

Hyraent gilanpaggoperiest NTsnmvvyaelsc(ecgystegnpglglrtqss opmeflerensels: ete)
Ff’%aaf?tail%lﬁlgl g%”bf&f‘%(ﬁbh y ) hlch o%en extends b%ond thg planmng

I-IBQI,&) tiZhe (P vioadés ﬂé’gbntlated within. Thus it is 11ke1y that these

d
pv@?sglgs(\)z;qn (e::(z(os)ggéyy alpp ﬁ‘i@)l/r)gzyg;agessthg ae\le eyond tEe tlme ha‘rrgzon of the

YIRS Db el Mg (Y S Ped ety Beftbe: ABvid term

Wé‘@@ls%vﬁ(lﬁlﬁl@)fo{ beth ityne) ass{g@nenfé— WdsaarHingriBiPNeluarthatTthe net
p- Oys) - NF2; ID NO. 27

WEgmab}qqet@gx@ts e sptingals)) %ine éygu@txgn Htep Egszczﬂﬁnla}&p forward

Hy%n tio %@Egﬂg@e ggk%%lan(d multi (gle voyage/vessel paerlrrl%] a_lprd thus

pﬂ%’&)mﬂﬁHﬁom tiskefdr RadlDp@igih) is known The tool estabhshes or the user

EZS;Q;S? :q;r_]é?n( e &%f e Gﬁgg (ie, S erclgd of op%1mlzatlon ﬁ‘ggzon) after

R0 0 Dl Bl Chie Hare Do e Whkre the

w&apml rdfeieale b&nAnsgpl@:e}() Js-up( ©OytheDsét G-eHithe Brirgalea), dut it is

I—l}mlﬁ%lbf ﬁtaeeéa)ag CORG- Rﬁ"g}t) 91%?(&3;*‘/5‘3%%-‘/&%‘?"‘% th phfeolayQyapes that
| 2

g&% %% %&%ﬁ ldl% . @%n a(term vessel sV Hygge[s)_ aée K%rlnplete and

g-tﬂ'é Pefehemre dnt IQES%ehDeached the term vessel earns an a551gned daily

’g;ll?a é?ég Ill-qb/dgant g' ﬂ%ﬁ(_:(@?g ( @%lr@%@dgg§§%e mofell Hnkd Bor2oa (M (i.e., up
qg?}@{\w&% 6CF§)%%(¥%%OH?( Pre n8 Mird v SubiPhe-po@uct o the net

Hydantoin(C(O) - (d y-Ady))-c(Cys-d u-Hi s-D Phe- Arg- Tr p-

Cys)-NH2; (SEQ I D NO 278)

Hydant oi n(C(O) (N e-dy))-c(Cys-D Al a-Hi s-D Phe-Arg-Tr
p- Cys)-NH2; (SEQ | D NO 279)

Hydant0| nN(C(O-(Ay-dy))-c(Cys-D Al a- Hi s-D Phe-Arg-Tr

p-Cys)-NH2; (SEQ ID



NO: 279)

Hydantoin(C(O-(N e-Ay))-c(Cys-D Al a- H s- D Phe-Arg-Tr
W@2RenyHbi2; (SEQ | D NG 280) PCT/US2008/012515
Hydantoin(C(O -(dy-dy))-efCys-D Al a-Hi s- D Phe- Arg-Tr
p- Pen) - NH2; (SEQ I D NG 280)
)

Hydant 0| n O-(A a-d c
: C(rr(u)i:tgqud[j)y\@/ezl)'pgp(er of days the ﬁy [r)atghls e'a‘.‘r %dT({urmg

danto D-Ala-dy))-c(Cys-D Al a- H s- D Phe- Ar
Hﬁ %%Eéw)ﬂe Q I D NO 279) v
Hydant0|n(C(O) (Aib-dvy))-c(Cys-D Al a-Hi s- D Phe- Arg-Tr
5SEQ I D NO_ 279 : :
Hpﬂaﬂt oi m‘(oc(t for/gacly %aylble( dsran [yeapel. SIS thy predicted

Hg}%‘ﬁ doF?H]S? &%%E%a:lculzg% % e)g(c&/ﬁleb_cgpsumﬁtlo port fees gan_cllrcanal

R R e
IF—Tydant omza&%) - ( [;llﬁi m@S ; o H. s- D - -

p- Oys) - NH2; (SEQ | g%“’z%?o‘f‘f% et Phe- Arg-Tr
gg?‘émg&? @ tl(e%@d(atot) Incafrey sol for khesvayaglaaf itrig-assigned to
Nbe ey Fpgaohd DIGION G Lyl ceppymefiey SoBs Aps. g orpssylf it s

'_E,sa%nse-g Qp]% me(’_%s&(,lSE%'l %MQ (pé/Ztg?eeQ for the Voyage ﬁnd AFgTD‘S is

TihRe-16¥&) aldHBall{sBieydde dénaPitlls for the voyage after accountlng for any

dant oi n O-(Aa-Ne C d
ggyom C(sg)(gllfa[or )) te Sthe ngagesevgfltghgnﬂh% nﬁ vessel

d ap fq%gan {r%g% (%%Nfg%) sp‘eg(@’ §1a@1¥' -ahll S5t Fh € fufl Tohk®mption

Hyld @i, ®anfse( @)p(frgdﬁgh% g}n)alqa(aégageﬁ Inphit datB-afipcingluges pprt fees,
3
Hym%ma@arnﬁt@xsoyo (BRI éﬂ‘alc feeys Thumy HheHitembYeiRe! %t 70 be
% %telgl—lz (SEQ I D NG 284)
H§3 REoT nN(C(O-(Ady-Ne))-c(Cys-D Al a- H s-D Phe-Arg-Tr
p- Cys)-NH2; (SEQ I D NGO 284)

I_l}[/ggagnt’m N Cf(: ?%E%Aqlugl %G)Q% 1&%/51 rlljo-vvAI oy cl;elal.lgulz?t_eclzl)hf%r dadh ?éamble

#B&%ﬁg éqkl%@r{tg%ﬁlaas%éﬁ)&nﬁ (&Y stafeaMiR-ihlideaPRer Hagins are

Hylekaumiaeken ¢ A1nOmipvatheNheyryed¢aBys - D- Al a- Hi s- D- Phe- Arg- Tr
p- Cys)-NH2; (SEQ I D NO 284)
Hydant0| N(C(O-(Leu-Ne))-c(Cys-D Al a- H s-D Phe-Arg-Tr

tDto’\Qagiﬁfe) mult1 le voyage/vessel assi ents, all the
H;Ida oi F%&%%?&%a N e) p Af'lag H s- D PhegmAnrg Tr

p-coSIptNiEcrib SEQravibusy @m@m rvahd and the concept of net margm is still

?ﬁgﬂéfﬂé OQSE%%: I%remldg%df e(vC'Xue component is D FRG1AP bhled on

@w}( %gO)he( Bey- %iaagga Fn( @ SmfRtipteHvoyaxePheqi¥n@e Trite fuel
Hmﬁmmpmﬂﬂalcl@sedmaqu on(thy Jadgnupedtion pfeach| voyege plus the

I\IG%BS) P\gﬁee(ﬁnS?@tye APY85c P&}? Goshpnd rpyenue terms are

A%i@lt(fepw?é? cgjpy{%l t()S.EthQg Acognbﬁlnzsttloél_ 2F1lr\llgllly’ Atrhe MILP
Tryeséy ssibhiien( Sﬁ@nizlatlblﬁ)rﬁ&ﬁ@l 1ncludes constraints to ensure that each
Hydantoin(C(O -(d y-D-Arg))-c(Cys-d u-Hi s- D Phe- Arg-Tr
p-Cys)-NH 2; (SEQ | D NO 287)




Hydantoin(C(O -(d y-D-Arg))-c(Cys-d u-Hi s- D Phe-Arg-Tr
p- Cys)-NH2; (SEQ | D NO 287)
wolg@antesh(C(O - (A y-D-Arg) ) - c(Cys- D Al a- H s- DP@hes20g[012515
Trp-Cys)-NH 2; (SEQ I D NG 288) and
Hydant oi n( C( O) - (GI y-D-ArQg)) - c(q/s D- Al a- Hi s- D 2- Nal - Ar
g- Tr p- Cys) - NH2; SEQIDN028 L
mymrvpsﬁeh (scpaymiftadl do Ap 410 MOrefiancens. Y9xas, sombingtipnriphere a
NH2 ( psTel |
%E@b?aamneégaf{n% {\ngé%% ot ?horgt%glvent ﬁgenbogei{sr)re n}tEalch he o
I AYRNhARY apvesellesssignedt (asdbéford)r eltte iohpative functlon remalns

resistance in a manmalian subject, wth or w.tho

weaxjmizatipgs of otal h@etam?fﬁpst%t reshitols 3 multiple Voyage vessel
thera C 2OHBEo1af nd nRE@NOCOrtin
ragéegﬂ‘{%‘ {?Iigtgang m%n%l?%lgnto agtt? asrs of %ycl i C peptide
anal ogs that are ligands for the nelanocortin
receptors having a structure accordlrbig to For nul

) Hag

([0089Y] as H’é‘éi thec aSHEIBIL (QUBNIEER & %&Fneﬁgttee?ﬁaﬁmal vessel
Aéﬁs Lo Cat N%HB% & (h]—t{olrﬁo%agﬁ 6fsd, WY Wbtdised correspondmg to
‘é erern by reference inits entiret y):
(ﬁér}ﬁutéﬁb@lﬁ Qif fhetbase ﬁﬁkgméﬁﬂ)rbbtﬂm trhehiphadditomabrestriatigns are
-CH2- S S-CH2-, - C(CFb) g
zaﬁlgd@(mpg Yinpit or _rqg(t@.]at}le lelgwg @(sség%nelztsu:ht ig~i§ process allows

2%?6%6% h§ S?gﬁﬁulé—')ﬁz) éggi‘)l)%ezand((gﬁg_%g an (%tﬁmgl"@sglgnment to

23lkerhite) aslsl%mneﬁma-ﬁ&hleh andude Gldgipns NR8: (Sp@glﬁe egtylptlons The
each of R1 and R5 is, ind endent

oputpubsfpmutthe vesseh &y QBEW)(%?Fmﬁz(‘%?}d 2’1‘% 8t more
i nd N al KrYA thisA GBeOI)Bm, %Paiek')ﬂo ing the
arsy %%Iq@ggl Yiss a§s ia%tut ed (G - & o) al kyl , pine
supﬁmhtm@@gr@ma o) heter oal kyl or substltut ed

aryl (G -C5)al kyl or R2 and R3 may be fused together to
formaring; RA is OHor NH2; each of R6 and R7 is,

i dﬁQF %M@EIELN substituted (G -

C?‘o a }E%%%Elsggﬁfﬂ@ or Damno acid or deleted; A2

is Hs, 2-Pal, 3-Pal, 4-Pal, (XXXXPhe Taz 2Th|
or3Th|; A3|s DBaI D- 2-.Nal

DIQ060k 2 Rye mnh@qlp}egf 02;1} 1nxplétlorh Ad \‘Bg% prB%ess tl‘_or marine
0 | ntolelinX BpglictioRr 1

r 'inlagﬂhrt dlepengh‘%?l?m gl?\ﬁeg(s:ﬁs g{ggur r er?cgét hgfltleo © ,Fpre\nous d
3 dederibed 5; Inaort embezdlmentjeipe rfutsmwg/ i gre wathedge dupytting @nd/or

th f, 1 ; t
L RercenE apfiors Bt Acllrtst su e s dAESE Siidnadbal . o
aGHRrHLdiow iR, Eﬁrmdhéhr(gvhﬁﬁhc‘dﬁSﬁ Ybr hfarine&adnspétedtionnscheduling.

resistance I'n manmal 1 an subject, with or wthout
WEIn glhis Ieﬂtbsduﬁ&lt; $heAlsaqon@- steg is Agnrmmglge, applicatigntopgolve the

phar ma utlc tabI saltsthereo
Pl"é‘?th‘?m@é" d%fgei qrmedeling QPHQAS 3r€ JARYE ysing an
hprﬁzétfo%agfﬂhﬁ@moscolvé?sﬂél blb'lafneﬁ' r%&&ﬁﬁﬁntl&i achBdurabor assel to
su ect ude the foll ow ng conpounds:
c[wdydgmamgmﬁr@ Iri\lthes Sybpdinenp) the khisd Bephwhighgs ppHowy), is to
s] - NH 2 (SEQ,I D NO
C[rFWé %PW@Q‘@% s(teqs or&gr) 5110@ angs Pi"%h B{f&{gnt data .T.estn&/ons to
schedules Finally, the fourth step in this
%dan‘t’%‘% ?F&%& N@eﬁr%gile D Al a- Hi syD Phe- Ar g- Trpp
Q/eﬁﬂbd‘dh'lnant is $E@s§191 vessels in the ﬂeet to perform the set of voyage during
NO 290) c[ Hydant oi n(C( O - (Al b-Cys))-D Al a- Hi s- D- Phe-Arg
-Trp-Cys]-NH2; (SEQ | D NO: 290)
c[ Hydantoin(C( O -(Val -Cys))-D Al a- H s-D Phe-Ar g
-Trp-Cys]-NH 2; (SEQ I D NG 290)
c[ Hydant oi n(C(O) - (Abu- Cys)) - D Al a- Hi s- D- Phe- Ar g- Tr p- Q/
s]-NH2; (SEQ I D NG 290)
cl Hydantoi Nn(C(O) -(Leu-Cys))-D Al a- H s-D Phe- Arg-Tr p-Cy
s]-NH 2; (SEQ ID




NO 290
c[HydaZnoi N(C(O-(lle-Cys))-D Al a- H s-D Phe- Arg-Tr p-Cy
W@ kooblbiZi433 SEQ | D NO 290) PCT/US2008/012515
c[ Hydant oi n(C( O) - (Cha- Cys) p7D- Al a- Hi s- D- Phe- Arg- Tr p- Cy
s]-NH2; (SEQ I D NG 290)
Lflz_ly N(pjﬁr;glglg &Q%l(qo hgéGeé 9% 3) )rec[())-nﬁlmgncll_gds sa-lch)irl]l € Agrener-ge% 9{/ the
S‘{_‘}-%dan I‘E&? ) - (Phe-Cys))-D Al a- Hi s- D- Phe- Arg- Tr p- Cy
%é NO 290)
c[ Hydant oi n(C(O - (d y-Cys))-D Al a- Hi s- D- Phe- Arg- Tr p- Cy
-NH 2; SEQIDN029 or. . :
clopgtant ﬂl(eoe@}wl@rly BJ6) RACi®1o0 9315 18 tWoGPer piagga that

Sk PO, ) o, e, By s e

HpknizSESA hppINatidR 1 FIGoLBib eirensecand parabf gheatwoegarackhlagram
salts thereof. In an eighth enbodi nent, the present
invention is dlrected to a nmethod to treat insulin

a” bj Wlar0bo¥ést Bkbte st
0 98G5 TR, BB e bl b seps o
t hecaResbnd aialmbrﬁlfsfcﬁzﬁbtevﬁleampbnﬁs of determinanﬁpm’cdq:m inputs are

receptor |igand according to Forrmula (VLI s
| valih praoto rlaabetsarh@wseﬁﬁﬁg.le@ea%ﬁ Refgiguiatidn $E5° For example,
P 8 f

%{/gﬁ% Eé‘%‘é QAF@% &gﬁﬁ%ﬂe Biep &4 Whih thet6518RERMatR flat rates

Afo‘N alt (K2 vBJagdeb: AT1AGratss- &b BO)calduletl of \atithined from publicly

wherein: A0 is an aromatic .aci d IS Ace,

zyvﬁlkgp@ indjggs. LLagplsghgtrﬁISﬁoqg‘ép]a pdicp E}Bétﬁp w%hlal tlge user 1s
Ele®ReSlt: &?;ﬁl/sroﬂna " t

Me%&%lng%&l&%gé&amﬁgr thae%%alr?lgng el ge is a se

2oPadsultsSwhidh, dlsﬂplﬁ’ﬁkhe ik Plrgp il kotons Tt ha@be@, Jetermined

A5 is D-Bal, DI- D- 2-Nal , D-Phe, L-Phe,

DfC(D@PCb(feaﬂ@l‘?(Ze%%SB‘Y‘N@ge@S?iﬁ%meﬁ Trp or D-(Et)Tyr; A6

is Arg, hArg, Dab, Dap, Lys, On, or HN-CH((CH

2)n-N(R4R5))-C(O; A7 is Bal, D-Bal, Bip, D-Bip

1{0693) D-In REG, ZA fbla& firsDsBepNa| "rur rams ey frorrAExp@ "ada this step,
Aha, Ahx,

 Syeanaed gt BeBSeAGS .‘T&nt'f??e@%"&@bﬁﬁ?f i of Gl bir data
f # aplicd€ién. HN\- (CH
S%Fp é%? ’Stokyg% all'pgmgtrlngﬁgleatgl%po@?ﬂhzgﬁét e lRl-1 ins OH, or
each of R2 and R3 is, mdependently for each

°°°”r i) ks pecopesiegstsy hmeh'@w%%%#’ﬁa%% SR P T this seep,
‘E?? ﬁ%?)a?c% é’dch ¥dya %@@mhéfye@tihm@wﬂ érﬁe@aonalei%bly, the flat
ar Su

acyl stituted (G -C30)alk
Slrbls‘s Iatmbsmné@i (@@ﬂwﬁ@ﬂdﬁlq&y) Hayreser .t thxpeﬂpt rates can also be

b d. (C2-.C30),al b
( @@t@g; gpéy% Srlilmie%%ltg %ete}mc &u%}} 95? ?@rﬁ%ﬁ%)eal]a"% 1%5151& g? fils step
S Lt élfh%{' 86 a8daxd Eirbe aﬁﬂn adiEorresudtedstul doﬁﬁiﬂét&ﬁd elftthy result

for each occurrence, H (C-G')alkyl, ;
Qi hatata erabk \the ugedi Gl@lﬂss) theydata faz2 JrQRr) g zq,emyq)rrect voyage values,

s%@‘%&{@é%%@g&%{%&? té:4 o%ﬁx'gl?%{) Lﬂl 1nput ana @t%%ge file to
KR t&sg‘%tﬁﬁlsl@aﬁh reﬁ&x@é;fﬂetﬁx'b@gs (G- 040) acyl ,

u stituted (Q C4o)al kenyl, "substituted
(C2- C4o) al kynyl , substi t ut ed aryl (G - C4o0) al kyl
substituted aryI(Ci-C4o)acyI, (Ci-CAo)aIkyIsquonyI,
rr -C(NH)-NH 2; mis, independently for each
occurrence, 1, 2, 3, 4, 5, 6 or 7; nis, independently
for each occurrence, 1, 2, 3, 4 or 5; s is,
i ndependently for each occurrence, 1, 2, 3, 4, 5, 6,
or 7; t is, independently for each occurrence, 1, 2,
3, 4, 5, 6, or 7; X1, X2, X3, X4, and X5 each is,
i ndependently for each occurrence, H F, d, Br, |
(G -io)alkyl, substituted (G -io)alkyl,
(C2-i0)al kenyl, substltuted

~RK A o I T T Y 1



substituted aryl (G -C4o)acyl, (G -C4o)al kyl sul fonyl,
or -C(NH)-NH 2, then R5 is Hor (G -G o)alkyl,
w@ aioadahet er oal kyl, (C2-C'o) al kenyl , (C2- C4Aobel/Kgr098/012515
aryl (GC40) al kyl, substitued (G -Cto)al kyl,
substituted (G -C40) heteroal kyl, substituted (C2-
C4o0) al kenyl, substituted (C2-C40)al kynyl, or
40863l t uPseferably, (thr flat yallex pre extimated.y 1B Fuph aj Gase, the flat rate

Po | g B . .
(GBI p SR 30,001 OB O o g
| Sivided b§ thE€3stirahted IcargoTor @3 tiailar anlaky (Est( Cargo) in tons. The

Csoj al kenyl , (C2-C30)al kynyl, aryl (G -C30)al kyl,
sshgratad easti fqra paieylar Kgyageds Hi suny pEthe port chargés, bunker fuel

G - C3p) het.er. bt .t ‘
st R O sy T A gD gRe Pom chaes o
adath (Sart G3siiedl ky lthe (Wolybge. ViBaikeA2fuies oOyts js TheOpost hlytbe fuel
D- hCys, Pen, or D-Pen, then A9 IS}B%S’ D- Cys, t@ﬁf 1 ¢
Bansymed pdnle sseanmngeyhile piport gpd whils transitag ggang] {jf relevant)

then AQ i : ' he
B e e
agoanétad £vatdtls atndanebised Anpthe hantbed ofj deyspfapfsteaming, at port
conpounds of the inmmediate foregoing fornmula yseful. to .
t anehiransiténg @ ganal snwliinhedby A faelroRsUNPYen LAie) e\g?s,seﬂ%"f%““ 1s
or M t.hout . Qf S j elej i " ,

% ST P95 el Mo b Ul i o o
| $oyAghl BasedVor sheHidays Aperitsat/Apat, #ansitinglel enell (ifAgl¢want) and
Cys; and A10 is del eted; or pharnmaceutically acceptable
ssiegmingher eof . Preferred conpounds of the i mediately
foregoi ng group of conpounds is which are useful to

treat insulin resistance in a manmal i an subject, wth
0[0086} houThe'etiighitep @S, revfewt the flasratgl calculations. The user has an
/(A\gg-qlig/r;@érqy%v&g% %heDl-ls%r adole_:"s %ochEerhetoA%rl(gceg{, Qo Cf\é\%%wNal_rlldz ¢hange the

'(A‘g'éé'aF%l ﬁgﬁ%ﬁ%@&%’s Dopla 168 abtephibid)ihe dse coMiSdudiitheprocess.

AGf the Bt rAeQam{eay incDrrat @ thd wseDPekathe datp f@y girepfa, incorrect

(SEQ I D NO 292) . .

AYOFHIS. VeUese (T4 o8 dmiss e ceglataarlg- FPRIRS 1) thiydasa put and

( i h . Th I

e e B s s sqriestpns B R TR 5T o

( sEdeDhblestaaled flat rates.

Ac- Pff-Arg-c(Cys-D Al a- Hi s- D- Phe- Ar g- Tr p- Cys) - NH2;

(SEQ I D NO 292)

f@!’@g\gg;ﬁ& QR sRlpRisH &< Btheoydgd-Siip-\Mariid; >4 SEQ this
. or

Actdd; sheMegsibleQuel iDfeakibld-binglo-vekesl/Xopager andapsitiplgvessel/voyage

(SEQ I D NO 292) . or. .pharjmaceut.ical | y accept abl ¢ sal t,s .

t [ReHgpments naﬁ‘fefdeé‘ﬁgfa’e SriEPErEY ééﬁ%%&f’ﬁ%ﬁ‘te, ?cfrhglléh feasible
c is fPdmRRyad Fodt Midledvalde for(dabh fedsible assignment is
(?‘3}51?‘“?95‘95(% y, (VI %@g}}e I%{tll I1) as defined Ve
heleedirmatsal eThevhisoht cfrthisuser will eherrbsaa dptasamarrpr an indicator of
resistapce in a m lian subject, with or with
mév@?ﬁssil%gggr,nplﬁﬂoa- [ﬂffw&%@ﬂ% %gﬁwr&% o it gt EhR e data for
tNels Ain f?lrcgrrgétosydgggg vﬁfﬁe§ﬂhﬁgt%r§,%isbiﬁgﬂ@%ﬂaﬁa,net@., returns to
conposition wth harmaceutically acceptable carrier
orthéldhtadnput and sporegefilectd reakedbie nemections end restantsi tha process.
provides a nethod of treating insulin resistance in a

subj ect in need thereof, conprising peripheral

adm ni stration of an effective anount of a

nmel anocorrin receptor 4 agonist to treat the insulin
resistance in the subject in need thereof. In one

aspect, the nelanocorrin receptor 4 agonist useful to
treat insulin resistance wwth or w thout an

acconmpanyi ng reduction in body weight in the subject

in need thereof, is selected fromthe group consisting

of : Ac-N e-c(Asp-Hi s-D Phe-Arg-Trp-J?- Al a-Lys) - NH2;

N~ 1




D- Phe-c(Cys- Hi s- D- Phe- Arg- Tr p- Gaba- D- Cys) - Thr- NH 2;
SEQ ID
WOEN03h6HBS e- c( Cys- Hi s- D- Phe- Ar g- Tr p- Apn- Cys) - NPCT/USEB/012515
I D NO 2 Ac- N e-c(Asp-Hi s-D2Phe- Arg- Tr p- Apn- Lys) - NH 2;
SEQ I D NG 4
Ac- A6C- c( Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys) - NH2; SEQ I D
NO 5 Ac- D 2- Nal - c(Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) - NH2;

D . . . h feasibl
TR, SO0 e oyl s T A g2 e
NGs&e1/A0y Aee-ze{ifaireh, StHd- RiaxirAngr TapgoGabeenuys forNieae %_@}lble
@Q@Dﬁ){gﬂ} Ela@ei-gﬁ(ngn/é i %;1?' _t}?é egs_itgf-e Ppo?_ Aga%aird’a?é"gégs_syl_l%byage
b- Al a- Hi s- A - T e Ous) - NED - NGe T . h
AR AR 1 e B e e s ™
NiodesAc 11Nhe net Birs clichlations BppRarintoyedt the®yss) ravipys, SEer alia,
Bl e B e apuese Sehedsich! FEnFhe %R aleBinput and
A Grabl Bl Gy HBe &S - detediioniE $th . If th
Ay R0 PR A s, 10
| RaR@unin Ardd eevafnbe Qedoulations appear incorrect, the user checks, inter
Al a- H s- D- Phe- Ar g- Tr p- -NH 2; SEQ | D NO. 8
nelicthe Hking SoTaiD o %)e ﬂﬁé@eﬁaag’ f%@%f‘yg‘sffﬁu%‘rnssﬁgdhe data
;gpggéﬁﬁéQR%!gg'ﬁfept@ﬁiaﬁé biki SedasElif- drBrchibRs, Qisd Téithrts the
Asroblss: c(Diheysan@idatt-ivessel/ Phyaghr matTixp ayasys NHZnCcoBEC, | the user
%%kgcihgrgl;%é% ég?fé% %a _VFI)llusrfle% ng(]]teli_r'eAé %h-%g _v[o)'y%/es %ﬁ&\l It_ge input

<5 & t End\@oage files to mak
AN B i) ST R i o
N Pndesddrg eofr&tions Aarfal destartbilRiprogess- Tr p- D- Cys) - NH2;
SEQ ID NG 9
Ac-N e-c(Cys-G3 y-Hi s-DPhe-Arg-Trp-D-Cys)-NH2; SEQ I D

C- Nre p§GD- 53y S b2 Kefiotes RAEMIPI vOyRgd)- & Xhd\szkth st

g@c?%?@ Ngnlgqg(::}-il\?’e-?t(\g Cl_c,{/es(-)[} Pl ?@g ) ' ?ep
Al'a<®Glp smizePBleip AVIY- Mﬁig_@l@’@?—"l\iﬁthe steylptipistepgn which the tool
|A%_ X _ ;I_tg(clajl-c%/asfé /tﬁeAlvgs_sgfl a%éi%nx%%gfs%ﬁib}l—r&é&m%@s 'el}'l;{za'l néErQargin
lAghﬁo in%él%@’tﬁe Gadlatibh Sof Dt eVY B- ptim2aGys) phdtiem SB&cribed

Aprd\lli@.ls@()D-’mo;remlb oﬂlg-spctbﬁtgpMiéL chl}gr be Q@)a e org@ndicator
ISFE)&SI\ECS%R@;@%&-C&S#S B\_gle_llin‘f’ if[ghglqué 'g‘rdgfaTerdr%QQis kY ﬁge'd@'fg review
AgrdNRa&( difaStole ¥R -fOF hcbifectCadaigk WailuddHRtipuBlefobd) missing
NO 11 Ac-'hCha- c(Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys) - NH2;

SHg dddaNGr.1ahd make data corrections.

Ac- D Cha- c(Asp-Hi s- D- Phe- Arg- Tr p- Gaba- Lys)-NH2; SEQ I D

NO 11Ac- Ni p- c( Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys) - NH 2;

Sl’f@)'}@ NOTAIFIG. 2B, the seventh step is the step where results are viewed.
Ac- hPro-c(Asp- Hi s-D-Phe- Arg- Tr p- Gaba- Lys) -NH 2; SEQ I D
NGt lredenplecabeledd Besils- MVPREIpAY gyage Ceplb arqfgrsdp-ayfqpntt chart

SEQ I.D NO.11 o . .
Agh-QﬁH% PE‘{i’&é?ﬁ H TR Rrguatize (tgeb%ll_r[e);g NER§R! gsgeﬂnbent solution
g'ggl%%ﬁ%aﬁﬁ ?ﬁ@o&(\/@@gé"b’&exﬁ)s Bhe-aNogw difdoprofdetion yis Jintsdfahe start

AcnD- divgtiar Af pllHyeyage ryenis). g I radditions the sgsuls can beppjewed in
I D NO 11

n- but anoyl - Cha- c( Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys) - NH 2;
SEQ I D NGO 12 Ac- hPhe-c(Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Ly
S)-NH2; SEQ I D NGO 11

Ac- - hMet - c( Asp- Hi s- D- Phe- Arg- Trp- Gaba- Ly S)-NH2; SEQ

I D NO 11 Ac- Gaba- c( Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys) - NH
2; SEQ ID NG 11

Ac- Cha- c(Asp-Hi s-D Phe-Arg-D-Trp-Al a-Lys)-NH 2; SEQ I D
NO 13 Ac- hCha-c(Asp-Hi s- D Phe- Arg-D- Trp- Al a-Lys) - NH 2;
SEQ I D NO 13

B e~ ' ~ o~ AN gy = 'Y e g - Amnmr NN~ 1 P~




Ac-N e-c(Cys-D- Al a-Hi s-D-2-Nal - Arg-Trp-Cys)-NH 2; SEQ
I D NO 16

w@\ooBloenay Cys- D- Al a- Hi s- D- 2- Nal - Ar g- 2- Nal - Cys) PEFUR2008/012515
SEQ I D NO 16 30
Ac-N e-c(Cys-D-Ala-Hi s-D-2-Nal - Arg-1-Nal -Cys)-NH 2;
SEQ I D NO 16 : :
raliularfeoyiat. NAG thig opintshajusen shontd eheck g infeagiple gy ypasgipned

nv-eﬁifE promsgﬁ tile Crfﬁ}s_q_r)_e &c ble Dlgﬁo, the usgl_rr %an qf/orgvarl\cll ng save
IEEsdHede Jfhvoyage
Ac Nl e-c(Cys- &%\Ia H s- D- Phe- Arg- 2- Nal - Cys)-NH 2; SEQ

ggg% ﬁA sqllgo 2 Ailgﬁﬂﬁ' o%tlghgihﬁef‘r Sidicabd pYRe " Ns@gnment

AOpthbiir SR%tl&ﬁthlaﬁdDmmge'Badct@b)s NH this saQ thp user
I\IOplS Ac- N e-c(Cys-D-d u-Hi s- D Phe- Arg Trg %Sﬁ
IeQ the mO@lto review feasible assignment optlons pp ew asélgnment

ot 0 s S S (AR s e o

Zyoyakd)l dAdNE3- 81§hmlze the rest of the vessel assignments. This provides a
Ac-'N"e-c(Pen-D- Al a- Hi s- D- Phe- Arg- Ty p-

s)-NH2; . SE
Nohatif Aspabiitys ey spoAEReRga PR ARl ;9'}' PEHICUR Slgnment
SEQ | D _NO 22
ARERFTE% (Pen- D- Al a- Hi s- D- Phe- Ar g- Tr p- Pen) - NH2; SEQ I D
NO: 22

gﬁg@gbc%%;"pls)h?atﬁge 1.? Atryplca{ly executeg- %ﬁ%plgh{lmes t% explore
D EBERGES) Yoy il o) differ e OastuRipibhs)~ EvVeilrertht -t gnment

De RlemfiftEys g Hfsre DtRNAroAL toBispigh 2+ given DeBpklo- A giveNyoyage and
SEQ I D NO 25 £
DOP‘h@l@( pstest)s The @ppliggiommng. fstenough lopsugpayt. thfe RE's ©
rtuniti 1-t ,

w F 9 % %}&@ﬁz%‘n&%ﬁt erho&gh to. evaluate oppo Q/l Sl()as _1rr|11 ;eaN Hm%e (eg.
SE@xle WNegselbcharterer 1s negotlatmg potentlal terms with a vessel owner). In

2D- OIF;QEQC (p%’ n;@ IEI’IZ e NP&FE% qﬁfrogg'ﬁ% gaﬁﬁyllatlc%s%r a typlcai\lproblem

an e ual or greater number of vessels in
‘§‘)‘“€’R“§% iR ity DAt éﬁgd o LYs)-NH 2. SEQ 1D
N(ﬁVESrrﬁ@utNk eorc (ohs,p-abd Atypidsilly- I}SPhtdaaxd\r QRBANINKIEs ) URPEIE On an
SEQ I D

&nmi%edglgé@iﬁlﬂ%?:%%?%%ﬂ%?%9‘??‘81‘?9&n) -OH, SEQ ID
NO 29 Ac- N e-c(Cys-D Abu- Hi s- D- Phe- Ar g- Tr p- Cys) - NH2;
SEQ I D NO 30
AGO0TR- c( l[)ypwﬁi—lﬂaVeslslblssolhe&himgArsgdqnqgo%ymnﬂgy bgsio sipse it is

Ng@:%cgﬁ ,\t@l\pl{;g]egt( eds much fa!r_jthser Bia?lhae m'%rngh Q&\%ﬁ%& N voyages,

P
A B ol e Tom M s v

Boh@}&ﬂb to cycle. Also, the economic factors 1ncﬁ1d1ng eight costs, fuel

Ac NI e-c( | QID
NGoS, oAb N E}Wéﬁ#ﬂ Srbgha R nﬂlr%d%%‘ld‘@"@é aNEz;
SEQ I D NG 31
Ac- Nl e-c(Cys- Hi s- D- Phe- Arg- Tr p- Gaba- Pen) - NH2; SEQ I D
NBBZOAD NIARINBSR ANSPORISTION- Tr p- Gaba- Pen) - NH2;
SEQ I D NO 32
Ac- Leu-c(Cys-Hi s-D Phe- Arg- Trp- Gaba-Cys)-NH 2; SEQ ID
NO. 33 Ac- Cha-c(Cys-Hi s- D- Phe- Arg- Tr p- Gaba- Cys) - NH2;
SEQ I D NO 33
Ac-11e-c(Cys-Hi s-D Phe-Arg-Trp-Gaba-Cys)-NH 2; SEQ I D
NO 33 Ac- Phe-c(Cys-Hi s- D Phe- Arg- Tr p- Gaba- Cys) - NH 2;
SEQ I D
NO 33Ac- Val - c(Cys-Hi s- D- Phe- Arg-Tr p- Gaba- Cys) - NH; SEQ
I D NO 33 Ac-2-Nal -c(Cys-His-D Phe-Ar g

Trp Gaba QIS) NH 2 SEQ I D NO: 33

~ 1 ~ O\ Al o~ NN~ 1 P~



Ac- Cha- c(Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys)-OH, SEQ I D

NO 44 Ac- N e-c(Asp-Hi s- D- Phe- Arg- Tr p- Gaba- Lys) - OH, SEQ
WO DoBl@ 143 Ac- Chg- c( Asp- Hi s- DPhe Ar g- Tr p- Gaba- egEYSIO0B/012515

SEQ I D NG 44

Ac- D- Cha- c( Asp- Hi s- D- Phe- Arg Tr p- Gaba- Lys)-OH, SEQ ID

NO 44 Ac- hCha-c(Asp-H s-D- Phe- Arg- Tr p- Gaba- Lys) - OH;
d0074D N@Althpugh the invention has been described in the context of marine

M@%zg%%ﬂ%h%ﬁsﬁ'& e LSRR B PR, Bl FglitaBre or
SEQ ih [th&\6ptihization of any mode of bulk product transportation. Virtually all
Ac-N emglms Hi s- D- Phe- Arg- D- Tr p- Gaba- Cys)-OH; SEQ I D

NG ths t g@-d?é@ylzﬁdH@NDVPﬂbteﬁP@I te MasinArikaneperfatigh; are easily

b&%pgqla&l\%é smg%%'p%‘ % biSs e ogﬁnﬁglogo?t&nsportatlon using
'IA%T)N)@EF (ypesoftiiget DrBRAdREg o DwhetheDtheAfl8et Gy 3) colldtiGERY trains,

NDdGAplades. ey ogher opn pftpulk produg) tramsgortatipncy &y adgdjtion, the
SEQ.I.D NO 4 . o .
Aggﬂpgg% (0&9 SbeD_eRrplo)ﬁ:ds V\B_hz Ry, coRFbm%tl%lo_f Cgaslsl§, dgl;uclgE é)lanes,

| {M63s 46 other form of bulk product transportatlon
Ac- N e- c(Cys-D-Ala-Hi s-D 2-Nal - Arg-1 - -Cys)-0OH SEQ
| D NO 46

N@dzjléf o %I‘Zor?f leéla o }f‘pél_ 'é% éﬁqﬁfﬁrﬂlﬂi SL% %@pbgation
SEQetifi blem by truck) is snmlar to optlmlzmg a marine
Ac- N e- 12%) -Hi s- B%’he

Ar g- Tr p- Gaba- Pen
NOargporiatipp @r@(lQWs In- bgth prpliems,pthriye )&llif ‘?rtb"'%:% ImRgppvary in

8192« sdje%%) 8}(? ch_d &aga?_llty Wﬁ rmxre uﬁ_both &ol;lems the VSeESITS Sn the
N@e80méy bB-differeal EyateDtypes-(bigs- t&nﬁ’be spotepriufy @ym)edNHAlso in
2; SEQ I D NO 50 .

Abot- preblesisojrerpisthe nged piskowp agaghpeadipg site apd delivggdo each

! le%%} A%kt)p' 5%[6911'%( (S uhls SoPohke pSdict Witk@Pard8pecifE! time
AGritd@v € Cmﬁsﬂfdltlsre [PhiykiealAregtribtipn Getize - rmhohmnt tl@Eﬂl){S@:al ability

NG 52 Ac- Arg- c( Cy i s- D Phe-Ar g
S@@ py (gayesy traek in A}l@%ﬁ@j@ﬁ HQF@YIB. g,hVé> nﬁlﬂdg any appllcable

lf@%#-%lsét(ag{@n%?%% Eﬁ%@a@é lll'rrnrl)tatloArllsaort ;ru)ck RlVI—GIZIght %s measured at

Nehdndakey Nk/ergh( GyatiodsPatrudh Bize- drdy-nlinbeGatfa traijess - Nﬂllusnatlve
SEQ ID NO 3

Aéemp@r_aue@ggctgnmtlhat Iq?lghtd}rpﬁéh%l@hgyr B)r any _gdpél)t‘nﬁﬁ i, the fleet to
S 1d include the location and tlme of first availability in
Egﬁ:ogn’\a(oégéa%w“ H S PR AT G i D A Oy - KH 57
Skgw Ebﬂ\l@o'ﬁélge start time and relevant max1mum highway speeds Port

é&@ﬂ‘l%l(?éﬁ tl?e- élnaarm@ %‘anDs-p%pt%tlérrl %r H%m can abeq[e;)lac ﬁ fi a land
S&éﬁ%}%}rﬁﬁﬁ(&sﬁ?r%ﬂlﬁwﬁh%ta% 5h&atdF teddses.Gaba- Cys) - NH 2;

Ac Nl e- c(Cys-D- Al a- Hi s- D- Phe- Arg- Tr p- Apn- Cys) - NH 2;

| D NO . C L1 ) . .
Ad z@ys a éupl}lgr ﬁx%leﬂr axuﬁ, gn Afhé" &ygye rgll:séaY ljndustrles
g%b%ﬁég’%@eu gEh&aDehivdthént2ofNahe Al'n@er@lkﬁﬂ i8NH Zomputer

Aanedehng- Bpplicatibh sfob- lec optimizatipn Abfa trapsportdton; schednling that

NO 56 Ac-c(Cys-D- Al a-Hi s-D- Phe- Arg-2-Nal - Al a-Cys)-NH

2; SEQ ID NG 56 Ac-N e-c(Cys-D- Al a- Hi s-D Phe- Arg- Tr p-

Al a- CyS)-NH2; SEQ I D NO 57

Ac- Nl e-c(Cys-D Al a-Hi s-D Phe-Arg-Trp-j ?- Al a- Cys) - NH 2;

SEQ I D NO 57

Ac- Nl e-c(Asp- D Al a- Hi s- D- Phe- Ar g- Bal - Al a- Lys) - NH2, -

SEQ I D NO 58

Tyr-dy-Arg-(Lys)2-(Arg)2-A n-(Arg)3-N e-c(Asp-Hi s-D-2
-Nal - Arg-Trp-Lys)-NH 2; (SEQ ID

I\IOGO)Tyr Gly Arg (Lys)2 (Arg)2 Gln (Arg)

~ o~ Amn oL S N~ 1 I~




(Lys)2-(Arg) 2-A@n-(Arg)3-NH2; (SEQ I D NGO 68)
Ac-c(Cys-QA u-Hi s-D 2-Nal - Arg-Trp-Al a-Cys) - (Pro)

WQ20099643p :/?-Al a-Tyr-Ady-Arg- (Lys)2-(Arg) PCT/US2008/012515

2-An-(Arg) 3-NH2; (SEQ I D3NO 69)

Ac-c(Cys-d u-Hi s-D 2-Nal - Arg-Tr p- Al a- q/s) (Pro) 2- Lys A
sp- Doc- Tyr-d y- Ar g- (Ly322(N ) 2-d n- 91)3 NH2; ( SEQ
|®n|1ms@g}:ode that when executed, calculates the optlma solution’ to maximize

ﬁéta?l lLe ;: %lg ﬁ?”ﬂuégegé-r(ﬁﬁl Eﬂl%%eé(E%o%z ﬁ%ﬁ(l‘ia " Yadst of
At@ar?sb@/i%ﬂc% gel_’lr_l;fesgospil?bm‘x\r #)s&- dAlvophgesQpspe (1Httm)e21 dysing a

(plpsying (psan@)izfogtfpn@mr@)lg -ORFEO celgg(ylpa Qe oFpnore bulk products.

xi_e?ér%p%\e %HAIS %rﬁs.rgﬂglf‘ﬁ& %ﬂl S@l&;aﬁgﬁg&vzcggmnet margins for

l\Eachzéehlcle/voyage assignment and, more preferably, the total net margm is the
Ac-c(Cys-Q u-H s- DZNaIAr - Bal - g/ OZLX
sgum 2f Ahe indiyidpal pgtanaggins {()A;e@c/‘}g vﬂpc@ o(yggbaf;q%nm t. Agaln

A il b PR g

| 8iNed7ftHm the market value for the voyage using a notional vehicle and a
Ac-c(Cys-Gu-Hi s-D-2-Nal -Arg-Trp ébro)z Lys-A
spredlqb@%mwm@cyst/f?gthe(VLoyégezuw& thy %Sl@ﬂ?%;y ( SEQ

ID NO. 75)

Ac- c(Cys-d u- HIS D-2-Nal - Arg- Trp- Al a- Cys) - (Pro) 2-Lys-A

'\807'7;\1 a-Tiye véliyte Alegt c4rl ys h&tefdgenéoisg)For MkmpleSEEQH @hicle in

Athecfl@y samydiffes 5L i2g-shape. RREBOTFHTIANG CaRRtY( Bico) Bt 3dfitign, the
N% ]é]u]; eAh&t Dﬁy Eﬂf%r%%coﬁ%ﬁw@&té—é@‘g ( Sohazt Nf%s) ( %Qe'x@nple

A@h&/\ﬂ@t&n@ totnpais®ary Mainbitatjol raf-téinavelisles( Pvogd velyisles, spot
f%em@f\e;g)eze ' Pre¥er£gly, tlgeLytﬁget c% 2ses_ %or}; At\cralgﬁ NVH%’lclgsS %gd spot

AQ'eﬁl(:% I? dhe:gn%f&)fe% &lﬁbocﬁﬁﬁng%aclﬁlv@hl@ésﬁl fherfde- ﬂeg&dﬁess of
yr-A b-Arg- (Lys)2-CArg)2-Q n- (Arg)3-NH

( GEQeddﬁoNﬁb Pajis of its contract, is classified as either a term vehicle or spot

Ac-c(Cys-@ u-Hi s-D-2-Nal -Arg-1-Nal - Al a-Cys)-(Pro)2-Arg

- KEPICl_ Al a- (Arg)5-G n- (Arg) 3-NH2; (SEQ | D NO: 80)

Ac-c(Cys-A u-His-D-2-Nal - Arg-1-Nal - Al a- Cys)-(Pro) 2-Lys
-Asp-/-Ala-(Arg) 5-An- (Arg)3-NH 2; (SEQ I D NO 80) '

Aq0e78Yy s - Brafetdbly, thcddel inpluges aﬂ\]aast,qng lmygr) PIORFasiupIIg/BOTtiON

[ ?-A a- (A
A@n@ celiesicout iEaEinents (gag) BroRrming epLpny AHERY: fp forcher
&t/atf%lnasp@é! Ghe c@h@ 1nc{11ﬁi:e5§)tﬁe Nﬂlc&vm@SF(Q bl MPnode 51mu1ator

s-d 0- H’s- D 2- a@s})(&«bo)ZLs
ﬁmmdn(ﬂ] &2) Ang))s rﬂme re('etxﬁg) @tngr pOISEas(s 0gg)or more net

Cys-G.u-Hi s . i
2 m%rgln/s&aéc‘}@w 801(‘5&%’) a“dcﬁa:\ %nf Rﬁé‘}%e ﬁﬁf‘%m% “r’%ﬂzet portions.
1 1 ddr&mBne theksmpl
NQ‘H% Qmﬁ‘fats %ﬁmﬁfﬁr 3 t6 i n't ( ng) A ﬁ?d Neﬂrc@’ %ﬁmélﬁh@ﬁts and
I\IG]1631)nu1t1ple voyage/vehicle assignments that are ea51b1e glven vehicle
A
‘&oﬁ%ﬁ%nmné)@yesﬁ cSoys. e Tere bRt o) dbithe and
of\/(eQJtS‘Ie(‘%tuoﬁ?'.l ﬁ Ec}irzp Aaflgrﬁ{lgr %Pérﬂé%s?%éxﬂﬁlﬁés thd-MRiximum
NQaBg’b ﬁcwen(JQfer @mh fdoasrb[e gmgm vayage/vepicld assigramentpr where the
-Lys- Asp-"*- Al a-Tyr-d y- Arg-
(Lys)2-(Arg)3-dn-(Arg)2-NH2; (SEQ I D NG 85) ‘
Ac-c(Cys-A u-Hi s-D2-Nal - Arg-Trp-Al a-Cys)-(Pro) 2-Lys-A
il?) lsg)Al a-Tyr-dy-Arg- An-(Lys)2-(Arg)5-NH2; (SEQ ID
Ac.-c(QIs-GI u- Hi s-D-2- Nal - Arg-Tr p- Al a- Cys) - (Pro) 2-Lys-A
ilpo 8/7;A| a-Tyr-@y-Arg- (Lys)2-(Arg)5-An-NH ; (SEQID
Ac-c(Cys- @ u- Hi s-D-2- Nal - Arg-1 - Nal - Al a- Cys) - (Pro) 2- Lys
Asp /’? AI | a- Tyr G y-Arg- (Lys)2-(Arg)2-dn-(Arg)3-NH2;

NN~ 1



(Arg) -Lys- (Arg)2-@n-(Arg) 3-NH2; (SEQ I D NO 88)
Ac-c(Cys-Ad u-Hi s-D 2-Nal - Arg-2- Nal - Al a- Cys) - (Pro) 2-Lys

WO 2epA6Has a- Tyr-d y- (Arg) 2- Lys (Arg) 2- A n- ( Arp0T/BS2bR012515
(SEQ | D NG 90)
Ac-c(Cys-d u-Hi s-D 2- Nal - ArgZNaI Al a- Cys)-(Pro) 2-Lys
-Asp-/-Aa-G@y-(Arg)2-Lys- (Arg)2- GIn(Ar2 3- NH2;
(SEDIYEN N@g)]_yevenue 1s based on the market rate and the maximum amount

SRR 015 iyt ol B AR i e

constramts The net margln calculatlon portion(s) calculate the
Ac Cys-d u-Hi s- Qf | - Nal - Qys) - (Prog -Lys
m@p\nﬁuwr@t mprgiQ tyaquglﬁzcsmyﬁomagyz‘eﬁlme Lt RS Y42 hicle
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(%é’%lt'fi fgoﬁiio ﬂfrg-g;éﬁfexﬁeyoﬁi‘rﬁ'rzell.y%é Aﬁsjgr&nﬁtmp(twmgerﬁ’;pdﬂﬁﬁn(s) deﬁne
Aend salye adeastione mixedNategs (ineanprogamupg propleg) o dgjermine

(@%%hl ﬁ)r@j?lgt%ﬁ/ of HeSbP abYSimdrftd Hagirdzls tAaOhetdniNgtn using the

A@ea@{b@’ Ssitslé- HBraBeRehele Adsgrglnni‘dats- Adrai- Oym)t}[(l@r wpPagdejeshicle
/?-Ala-dy-Arg-Lys- (Ar )SGné ﬁ IB|2 g%E(g
| @ss1gnments and corresponding net margins ptlona y, buf preferdbly, the

)NEOS% Ac %Co(p%?ﬁq a&t‘ﬂ?gi @' % %ﬁeg?x% 2"% 1¢ @e@/ﬂut(ﬂs%here

( 5E@th@dé§@eﬁ&)umber of alternate solutions.
Ac-c(Cys-QG u-Hi s-D 2-Nal - Arg-2- Nal - Al a- Cys)-(Pro) 2-Lys
-Asp-/-Ala-Arg-Lys- (Arg) 3-@n-(Arg)3-NH2; (SEQ ID

&@@WWE&DY}@%PE&OF %‘H Na}\/[(,)AIDgLQIs) (Pro) 2-Lys
(ésEp ’\DAINaO Iyr)GIy Arg- Lys-(Arg) 3-G.n-(Arg) 3- NH2;
AdOQTSy s- Eher- tanspertation) -1eply- ¢ thiy AnE§Un pisy) 3. pyRsiderable

il%d&?)t%eﬁleng A'{lgx) Bnby %vorf(&frgée%sg '@'h{c'ﬁr @eﬁer‘é’h‘yzutlﬁz%EQ)ﬂeQisheets

- Aend ket Etanolrhis -aBa]&sﬂslab chmgaBaivoAran@pgdiansportytivn desisipns in
2.
N@r(/j_e; o ta nd favorg/bﬁe ﬁtgl)arely optlm(aﬁrs%autlon ':Hle érlor% procedure is

ffe(:ﬁ’esf y&rimgn%a E}uﬁﬁlﬁ bt éé&sﬁﬁé wNe?e @é&% %ﬂl?ra‘;ﬁegv Lfgabes but
( $E®rh& Nore afidimore 1neffect1ve as the complex1ty of thg scheduhng decision

A €]
ek and he eapba of Yeyiebl<d Aprasees FTeRAgG heppiea VLCC

(%%g% Qs“%mﬂmgﬁe groblem is qulte comPIex This invention uses advanced
(Pro)2-Lys-A

pmodohing. @y -dpirgaioy Secipulgho 16! find Ahg) apvesab vepiEgoyage
I D NG 102%j
AGSHERPEN clgegiillg ﬂ_‘}f M}mgg\prgseggihemtlgo&%g)far(xppge) ﬁ)llﬁ],%p %ptlons

i%hérbg@llrﬁﬁ@dﬁaﬂa& dXf kM) TRe gdl‘tl;‘l@vﬁ%@gé%gn@xﬁ%@ch@blhty
ACB—er(rﬂy sthel optiirszabiod- Mepability- Juqh- Ahat- thes psgiPaopR- [optimazation

5-An- (Arg)3-NH 2
At egtléf RPISRRS s Bngde ¢ ﬂ@aﬁ% @%%&%‘W%ﬁ%ﬁ%@ sglution
S Fhulcl%z éAruglesé 'tlgnna n{lfﬂﬁg)iﬁ)’ oﬁl@"p%fe&&f@nb&hmnl)l $ast enough to
Al a- Cys)-(Pro) 2- Lys-A

igoﬁ th@) wset jor re@)gtﬂfuéw g@ezqueﬂl)nas( mpggss(a NHbastssE@rarnnters) change

114
Ac-c(Cys-d u-Hi s-D 2-Nal - Arg-Trp-Al a-Cys)-(Pro)2- Arg-A
sp-~-Ala-Tyr-Ay-(Arg) 5- An-(Arg)3-NH 2; (SEQ ID
NO 114)
Ac-c(Cys-d u-Hi s-D 2-Nal - Arg- Trp- Al a- Cys) - (Pro) 2- Lys-A
sp-/-Ala-(Arg)5-@n- (Arg)4-NH 2; (SEQ I D NG 115)
Ac-c(Cys-A u-Hi s-D-2-Nal -Arg-Trp-Al a-Cys)-(Pro)2-Arg-A
sp /?-Ala-(Arg)5-An- (Arg)4-NH ; (SEQ ID
NO 115) Ac-c(Cys-d u-Hi s-D- 2- Nal - Arg- Tr p- Al a- Cys) - (Pro)
2hLyiAsE /1 ?-Ala-Tyr-Ay-(Arg)5- G n-(AFg) -NH ; (SEQ



An-(Arg)3-NH 2; (SEQ ID NO 120)

Ac-c(Cys-A u-Hi s-D 2-Nal - Arg-1-Nal - Al a- Cys) - (Pro)
WQ200006143p-/ ?- Al a- Tyr-A y- (Arg) 5-d n- (ArQg) 3- NERUS108%0Q 2515

I D NO 120) 34

Ac-c(Cys-Qd u-Hi s-D-2-Nal -Arg-| -Nal - Al a- Cys) - (Pro) 2-Lys

As ?-Ala-Tyr-Qy )5- An-(Arg)4-NH 2 | D
[\mdgﬁz{}y enough %/o support rea? time transpg)rtat?gn schedulmf(; degswns The

Eéy%lﬁrglﬂlﬂh%ﬁ&%%f’g%@nﬁﬁ A&-@mﬁﬁgkﬁ&g sﬁ)lgrté}{e%usly

Nﬁqé?é‘-))ptlmlze feature facilitates “what if’ case analysis, and prov1des a side-
Ac-c(Cys-Q u-His-D 2-Nal -Arg-1-Nal - Al a-Cys)-(Prg)2-Lys

- Pe-pide- gorapanjaoncp{; altpngies solatipng Ane)téelmwoz"fesy g [sConomic

ATDRACE, Thes sl Sopresmes g h gavpignel wjsdp agd sopetimes
I‘\%‘érlbggglférﬂtaiti%rb@ doneft®e@y 6vaBldn- (Arg) 3-NH2; (SEQ ID

Ac-c(Cys-d u-Hi s-D 2-Nal - Arg-2-Nal - Al a-Cys)-(Pro) 2-Arg

- - b 2nAl-as NV - (Arg)3-NH 2; (SEQ I D NO 124)
Aﬁ?&@@ﬁg@%&l " Arg-2-Nal - Al a- Oys) - (Pr o) 2- Lys
-Asp-~-Ala-(Arg)5-An- (Arg)4-NH 2; (SEQ I D NO 125)
Ac-c(Cys-G u-His-D-2-Nal - Arg-2-Nal - Al a-Cys)-(Pro)2-Arg

- Iyoduotiop o LAP§) 5- A ri - (AFg) -NH 2; (SEQ | D NO 125)
Ac-c(Cys-d u-Hi s-D 2-Nal - Arg-2-Nal - Al a-Cys) - (Pro) 2-Lys
-Asp-/?-Ala-Tyr-Ay-(Arg) 5- Gn-(AFg) -NH 2; (SEQ ID
N@(ﬁ@@ AcTRis @ﬂsnﬂldldﬂcﬁb& ané\laﬂnbédmaeﬁt Nﬁltheﬁdm'eﬁgt@) a(lcpnts use

0) 2- 21 ?-Ala-Tyr -
( )gEQheg}lm 'g_g@ges to transport c%/ fferent grades op crglde g?l from supply ports

S B O i

Nghel 2421 net margin of the voyages. For reference purposes, the particular
Ac-c(Cys-G u-Hi s-D 2- Nal - Al a- )
Aﬁphwlloa dpgeritigdyin tbmegy@%nﬁnt( lwh@m%’i)séﬁz@o% algt Ship

E@%Ct &,%/“s%’pu"-% s-D- 2-Nal - Ar g- 2- Nal - Al a- Oys) - (Pro) 2- Lys
-Asp /?-Ala-Tyr-Ay-(Arg)5- An-(Arg)4-NH ; (SEQID

NO 128
A@%%@BE@WMEEJ@- REILSLY- 2- Nal - Al a- Oys) - (Pro)
2-Arg-Asp-/?-Ala-Tyr-Ay- (Arg) 5-dn-(Arg)4-NH2; (SEQ
ID NO 128) (Arg)4-NH 2; (SEQ I D NO 130)
AJ00g1Qys- GSDSH $hrab- Zoad - Aagc Babreﬁdrmdq/hardm@) 2ndr gsoftware
/-Al a-(Arg

AopEpalion | et LIRS RkEs i FEReTE o AR, B otep (k- @

ilg %%(%[Q pr8EesShy Wit 9GBS of RAMYAT SdcoddNESBIS préEes! Prelatively

Aanedeny spawngllsystaqﬂsdﬁhlasM@rmlﬁ WindaysXP (Frofesgionglsva2002,
NCSP_I_IQQI %hl-lxjg since Lﬁr)g)ls an gﬂ&h&ﬁ&%éﬁ:hng app1$ F % 1[8 requires a

Aqlc‘é;l%ﬁixeﬁﬂn IS r@fa%vug')rg@ﬂ%n MP@QS?E%%)H% fYisth? Rhe e é%%g AAMMS

N@eis’?nd{) 3.6.2). A[MMS a product of Paragon Decision Tec ology B.V,, is an

Ac-c(Cys-Ju-Hi s-D-2 Lys- A

Srja_dzvameg d]e}yplqgn'}lpne Nﬂ?‘@ foéﬁvﬁﬂ%ﬁggg%lrﬁ%/tg % eBs}/on support
age that is

i)flgétxon& ﬂMM& é)rowdes a matherrkalltlacalcyrggde(hggoﬁangu g

2 d%rs@néé dor" thal develapniany of Amg}dﬁhng}ppl(cAﬁgr)ss -aNpaphicglSE@Eractive

| D NO 135)

Ac- Nl e- C(CyS- D Al a- H S- D- PHe- AFg- TFp- CyS) - (DoC) 2- TyF- G

ly- AFg- (LyS) 2- (AFQ) 2-A n- (AFQ)3-NH 2; (SEQ I D NO 136)

Ac- Nl e-c(Cys-D Al a- Hi s-D- Phe- Arg-Trp-Cys)-/-A a-Tyr-d

y-Arg-(Lys)2-Arg-An- (AFg)4-NH 2; (SEQ I D NG 137)

Ac- Nl e- C(CyS- D Al a- H S- D- PHe- AFg- TFp- CyS) - DoC- TyF- G y-

AFg- (LyS) 2- (AFg) 2-A n- (AFg)3-NH 2; (SEQ ID

NO 136) Ac- Nl e-c(Cys-D- Al a- Hi s- D Phe- Arg-Trp-Cys)-/-Al a

-(Arg)5-d n-(Arg)3-NH2; (SEQ I D NO 138)
Ac NIe C(QIS DAIa HIS DPhe Arg Trp-Cys)-J?-Ala-Ay-(

N~ 1 RIS A 7~ M\




(Arg) 3-NH 2; (SEQ I D NG 141)

Ac-N e-c(Cys-D- Al a- Hi s- D- Phe- Arg-Trp-Cys)-"-Al a-Tyr-d

W@ 20006149%- (Arg) 3-A n- (Arg)3-NH 2; (SEQ | D NCPAHR$2008/012515
Ac- Nl e-c(Cys-D- Al a-H s-D Pl3g- Arg- Trp-Cys)-*-Ala-d y- (A
rg)2-Lys-(Arg)2-dn- (Arg) 3-NH 2; (SEQ I D NO 141)

Ac- Nl e-c(Cys-D- Al a- H s- D- Phe- Ar Tr
/msemrﬁer@qe thatglevglopersy egndaidyr for %ﬁ@phcatms andsprrpbifity to link

/G e &pg 1ca't/_t\%flg“)t§ ;‘t%ﬁ% tlorf\gaé@s Qe% P?gLW:%égg% KNITRO,

Ngt]c A8burth, LSDS refers a relatively modern version of Mlcrosoft Excel (e g.,
Ieccty a- H s- D- Phe- Arg Tr%@ tAr%
sM(nszxpggft Dffca Exsel RA0RH @SD(SSE‘GSI@ e_myrkbook ata” entry

Gl AR e el s B8 $od BaP8ohichéd i B Bhrmar.

AFrfM emd( ﬁ}s(éii)D' Attuh spioghings Argtehir fir BIMMES  eadl pefofmdr some
) 5-Gn-(Arg)3-NH2; (SEO ID NO

%@;NIG%@(SOI‘@ PRQHITER 3 SPIVPREE &y 5}’7?115?3( §Ruesy, XAy KNITRQ, etc.)
:Aé) Rﬁ%’ _?&nflﬁﬁr%r%gg%n&%gﬁg@@g(e!ﬁqng%gs)pr?§r%m'&1|1m§ modehng
r pidbYerh¥nghb afplicatibng) 3- NH2; (SEQ | D NO 149)

Ac Nl e-c(Cys- D Al a- Hi s- D- Phe- Arg- Tr p- Cys) - Doc- (Ar g)
5-@n-(Arg)3-NH2; (SEQ ID

. r Al a- Hi s- D- Phe- Arg- Tr p- Cys) - Doc- G
T’\?-A(l%gh; gﬁgﬁ@%@%@ -NH2; (SEQ I D NO g%50)Io o)
Ac Nl e-c(Cys- D Al a- Hi s- D- Phe- Arg- Tr p- Cys) - Doc- Tyr-d y-
5-d n- Ar 3-NH2; (SEQ
‘%)243 c(Oys IDS%(})SQS 2t @xgglpﬁ%rkhp@('\% Ff?a@%/ eytry- Dl gogeal; fie data
) pﬁlé@rﬁﬁrgﬂ_%a_ ?g{a&g) _5%5}; mﬁ@ahwh? g}?é% S?Emﬁcs)crude
1ri‘ﬂbﬁnat(of£@1di Ruxent SAjrket rates. Preferably, the workbook comprises

Ac- N D- Al a- Hi s- D- Ph Tyr-G
| %ﬂ@p; g‘;:"\(?ﬁl%é?‘?ﬁts( Ng‘?@,lfiﬁ.@ﬂ Wg%ﬁ.‘g VfS% %ol:ﬁ)ov?lmg Name? and

A |
%u%o%es? ’(A?g) % D&%@l{%‘léstg WKIEQ( gggﬂlagtl)l@él\ﬁlo)hat a)llows each user to
A@nwk ﬂxd:(z@@e@ﬂﬂit 4SS will Bhesidergn Br madyes)that- inurey $hat de user

A(ymN“n@)I é% t@iy oggrévryglz any %E(adeg) cgl(gullagogls (i1) a "Requirements"
Alv%rtgl‘%&r SE)A} c&ft&n{rﬁe Q%h%defﬂtﬂ;ﬁ prdvfled by the user in the
AReNuzeme s SWBkALp wWdrkshoePirel sange adcbu@,ai ynformatiprygenegted by

Aemhpgfleé? tg?%lﬂﬁ_ Ar g) H%NQIZ, Tﬁ%& E%Qékshc'\lq t&g? }ortt:;unmteljn& Vn?ssel data
g.lﬁr Qﬂh@a@aﬁﬁlhw&%ﬁbn NG cdn@@@gh&‘x Rl Eﬁﬁ&al spe01ﬁcat10ns of

A"4- Hi s- D Phe- %)
I reaé]Ategjrﬂveleﬂ (1(V$EQSth Neoushget that contalns spot Vessel ata such as

kil it 3k B A Sl

%lﬁcﬁfdﬁésopea@has tSve%e? h- el -a b Wordsdaldested Yhd @Part cargo
(Arg)4- (SEQ I D NO 156)

Acmmhmum(s Cips -diXfeveat Kiade Domies, AYYage §O8:s yesstlof)ed-qoapynption,

Z(f’%xlln é\g)C? O&\gor%aéec SE%lﬁEﬁ%NCt)h éx)'nﬂné (8{}81') th(x% pioHdes (narket

Ar \@ue’é -5 Aref 068 Ami¥iiRe dieSEIQil Edsts, Worldscale rates for different trade
NO 158) Ac- Nl e- c(Cys- D- Al a- Hi s- D- Phe- Arg- Tr p- Cys) - (Doc)

2 -roytes Ghytlcokr gicel Woxldscalesrates for ctlﬁatgnt Enadorww etc.; (vi) an
Ac- Nl e-c(Cys-Hi s- D Phe- Arg- Tr p- Gaba- Cys)-*-Ala-Tyr-Ady
-(Arg)5-d n-(Arg) 3-NH2; (SEQ I D NGO 159)

Ac- Nl e-c(Cys- Hi s- D- Phe- Arg- Tr p- Gaba- Cys) -/ - Al a- (Arg) 5-

A n-(Arg) 3-NH2; (SEQ I D NG 160)




Ac- Nl e-c(Asp- Hi s- D- Phe- Arg- Tr p- Al a- Lys)

[?-Ala-Tyr-@y-(Arg)5-d n-(Arg)3-NH2; (SEQ I D NO 161)
W@\ee0Bloera Asp- Hi s- D- Phe- Arg- Tr p- Al a- Lys) PCT/US2008/012515

/?-Ala-(Arg)5-An-(Arg)3-NB; (SEQ I D NO 162)

Ac- Nl e-c(Asp-Hi s-D Phe- Arg-Trp-Lys)-/-Ala-Tyr-dy-(Arg

) 5-G@n-(Arg)3-NH2; (SEQ I D NO 164)

AanPté\-Sél(g}!s}@nﬂl workshit_thstgpermpts the psor_ta) assign 2 pagrigylgr yessel

q&ﬁéﬁ%@@%@%&%hgakgla@gmﬁulg vessel from a particular voyage;

&ﬁ'aa'i\(eﬁfﬂﬁﬁw&l&héé\r BRI NIMR; thé GED tb BpedafylBGhde route basis that
| e- c(Asp- Hi s-D-Phe- Arg-Trp-Lys)-(/?-Al a) -;I;Xr-GI%/-.
(wilhpe ;sed ﬁp calewiptestheupet hirgmrete) for qesh g vessel, d coefficients

é\?ﬁﬁlnt- %C’S‘fag_ E%_éu%%g% %ﬁ?\%"?g@(ﬁ)}c’l&de Ak Gk dat Yide Al18Ws the

Aﬁseﬂr tG)@B&zmzﬁ &dts'ﬁgrﬁtdﬂhﬁ:rrﬁr ges'fd&lp fron) viitingl depiznaedg)Gtsa(ix) a
n
"Tgwrresél(m?éanqeé iR, A?’@f ?%ﬁt Lthay abipws Hye usey IQ APgSiEy the

Aeurﬁpér °€315‘g E:’_gmb_vggsgl R?.l 't\l%)g:rﬁf%% firyDggcla 2§/nd therebgr be out of

- bvidk, for Wthndied (Iﬁﬁﬁ}ehﬁhdﬂ)d)&ﬁ)SpotExclude worksheet that allows the
Ac- N e- c( Ascg:_Hls D- Phe-Arg-Trp

5u@rnt0(q3§cét} @mgna(tgtg)qtquq@y iﬁgm v1s1t1ng (ﬁr s ated ports; (xi) a
9 %Nl ar % QS gb%hg’:&? g&% %61-[5195 LY RHn&ROE dgalding @avial Mes for
N&pdit6 %ﬁe}sNgeneﬁé]!Pﬁ paridi eadh Egm;l g@séﬂr ppdcyidallyDoc(xd) G y'Ports"

A@Lqrfc@eé b«sqlnﬂg& %ﬁ%pw ang physyea) T?SB)&H)t%OIQ XES5fls.agepch port

Aén %?e v%&lﬂﬁs ﬁ((aﬁg%- l-j’ﬁ&%\g%hT rv&lfoorkihseet that assomﬁes each (pox’c in the

) voyAged té/ér s;))eérﬂ‘dl-gdogtﬁﬂi@dl Pegicn;1(&0y) a "Grades" worksheet that lists
Klle c(Asp- Hi s-D- Ph Trp-Ly

/th:a Aifferentycrude grades; tha i?) i3} W%@E@q%b}{lé‘)i%@f gravity and
A oyage
%e?!fy aﬁé‘?& )'_!E C}%%E{\tl% &rogks-ﬁ(e& th¥SdesCribbsPedcAN8g of Ghdlr Yoyag

Nbazt of AS]KgHHI desth Rlom pmg, fElqyahty squting threughothgySueg Ganal or
Arg)5-dn
E\@rc%%ng e Kot es pph G- e s 7 Yol dipames gf g yoveee
)ﬁeqc\:‘ll n- (Arg)4-NH2; (SEQ ID NO 171)
| e- c(Asp-Hi s- D Phe- Arg-Trp-Lys)-(”*-Ala)2-(Arg)5-@d
n- (Arg)4-NH2; (SEQ I D NO 171)

AC[Q)\%{SG]E Zg g)%%rﬁgzda% g%% f@eﬁg)‘/{%}}é}{lsgtﬁ DOC int fitsPritnd S5iFbe work
?n@h%ve( Aﬁ@w(ﬂlseé ﬁ)n'ePJbﬁ'eAr tHe ;fJH)rsLMﬁéh &Xfer Ginte (Nidh) 6f Heata is

Ao'el‘dheelg/( fatic Ke.g-, DilEﬂaQGQSr getwiepn Lppsts, He physienl seharaetgrmgtics of

AlasR v st TE1SSh OB BN 516.) o ThE 8565 925t Pt §.pRy ©f an

g)e§(1 n@ %ﬁﬁ 18 -MNd2u c(a?éQﬁthN@ ihfotnation therein to the extent that
Asp- Hi s- D he Arg-Trp-Lys)-(Doc)2- Q3 y-(Arg)5-

Gdhaﬁ@ﬁsgl)@el\di@urrédsWI DoMage deﬂljltlons the identity of the vessels that

é?a(g’:\' l,qs"eligg)ét; Zpt&bﬂ P??-tp Ea%l)ﬁr éﬂ %?2; r2>ut nD?y as pgirt oq‘)a regular work
10‘33: e%sc('ﬁ%q g H 3et@' IE hﬁl @‘r\&'rJLanérgl MaAmbd, Show? -oAled- I néeds to

NGlpHZEe)tAe dblaane@ﬁspf Hegfcﬁemum@r Exqel mopkshegigs) - - Al a
-(Arg) 5-dn-(Arg)3-NH2; (SEQ I D NGO 176)

Ac- Nl e-c(Cys- Hi s- D- Phe- Ar g- Tr p- Ahx- Cys)
[?-Ala-Tyr-A@y-(Arg)5-d n-(Arg) 3- NH2;



(SEQ I D NO 177)
Ac- Nl e-c(Cys- Hi s- D- Phe- Arg- Tr p- Ahx- Cys) -j ?- Al a- (Arg) 5-
wW@RwoHsrgd 3- NH2; (SEQ ID NO 178) PCT/US2008/012515
D- Phe-c(Cys-Hi s-D-Phe-Arg-37p /?- Al a-D- Cys) - Thr
/?-Ala-Tyr-Ay-(Arg)5-Ad n-(Arg)3- NH2; (SEQ I D NG 179)
D- Phe- (\(Q/g Hi.s- D Phe- Arm Trn A Al a h_{'\]/e) The-2-Al-a (
Ar g)ﬁe@dﬂrtlszMgaiifrewm OcﬁcﬁE@nh]ﬂ}' N diged Rarely Modified
Ac-INveri&heds - H s- D- Rgrofitsbiedts p- Apn- Q/S) Worksheets

| ?-lALa-Tyr - A y- ( Ar g}H5-G-A-(Arg)-3-—NH2; EO+DB-NO-181)

Ac- |\ eruire@eatsHiVor - Fﬂapmz"gsswel\pn C,ys) SuezCanalToll

11 3~ a- (Arg) 5- G n- (JArg) 3- NH2; (SEQ | D NO 182)

Ac-Cha- c(Asp- Hi s- D- Bhe- Ar g- Tr p- Gaba- Lys) | / Ala-Tyr-dy
- ( ArRaprit@irengsAr g) 3- NH¥etHiSEQ | D NGO 183) Orts

6 A gy 5. HLE'%E“%@@«%B% LYS) Bty O
Ao Nggclsp ki s B 1 a-Lys) r Brfdeg- Tyr- Gy
Nk v

- (Ar -Ad n-(Arg) 3-N . 183)
Ac-|Nl e- c( Asp- Hi s- D- Phe Trp Gaba Lys)+”"- Al a- (Arg) 5-
A n- H2; ( SEQ LegDat

Ac- g’g?ﬁ§§%1§ Hi S( D phé}g&?%él%?é) Gaba-Lys)t ?gA‘! afl

-(Arg) 5-dn-(Arg) 3- NH2; (SEQIDI\I0186)

ATQQ%‘%?( €5 HI '_@%s%) g%&rﬁ%s e fgﬁ%nLXE ) the” Saftc é‘i@)dynamlc

A%fﬂﬁﬁ@n&{ ﬁﬁepelﬁil & 1ﬁu§deied\'hgtﬁg &c@ﬂ’@ﬁnyﬂl )FIGS. 3A, 3B, 3C, 3D,
/?-Aa-Tyr-dy-(Arg)5 3- NH2: (SE IDI\I0186

Aameﬁasa&p 31] §JD3KhéLA|3 TN, @mhA0, yespectively- m-ifpsrately
NH2; (SEQ ID

Ngsfg%f?@) eJ¥1a- c( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) - (/ ?- A

la)2-Tyr-dy-(Arg) 5-d n- (Arg)3 NH2; (SEQ I D NO 187)

Ac- hCha- c( Asp- H s- D- Phe Tr p- Gaba- Lys) - (~-Ala) 2- (Ar
TR QU ENTS W QRE P VAR K SBRET

Ac- hCha- c( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba Lys) - Doc-Tyr-d y-
(Arg)5-A n-(Arg)3-NH 2; (SEQ I D NO 189)

Aqodgs)a- c( AtRe FR eBli@mAr%Ik-pp Galoekshyst) 1Dofrs( Arfg)te Gifteen
I n-(Arg) 3-NH 2; é'DEQIDN019O)

ondr@haeets( instherh SDB- workbaply.- Tihs- Restiremenss Weskyup worksheet is

Aéls% %t(ﬁ&@{ %@agﬁgﬁﬂeﬁeﬁt&r@ﬁgg &%éﬁ%}fé& %@)\;?P% copled into

53 Reﬁﬁi’r@ﬂu@n@l‘w&ks]ﬂ&@dcﬁsd‘d@ ih9B} next section of this example A
Ac- hCha- cﬂ(@e Hi s- D- Phe- Ar g- Tr p- Gaba-

/ 'semratewqa get (snpspdsfortins pyxgp@fg{ to Went(tgggs?rd’rm afggentally

O&W?%I%ded ‘(@E% %ﬂsl\éﬁ pg%ki?eqlu}fé)nenfs%rfcﬁfe@ The

Aq{é@ﬁh@nfehﬁSWoHt-&p Brdrkehebt 3-updpteGablatilsly frdqhertiy)
2-Tyr-dy-(Arg)s-An-(Arg)4- NH2; (SEQ I D NGO 191)
Ac- hCha- c( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba Lys)-("-Al a)

AI0fs) S pen s elht Fm G Belen Whpcup worlaee. Data

( Midds fr 1Bt wdrRehped tHatHthe useBhpdtes, N(ﬂldrgc%) typmg the data 1n dlrectly

Ac- hCha- c( Asp- H s- D- Phe- Arg Tr p- Gaba- Lys) - Doc- %

| rer(bar sg)erting an ap@)gmlqtg Al@opsion from a drop down e set forth

AanlPCha c( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) - ( Doc)
dy-(Arg)5-dn-(Arg)4- NH2; (SEQ I D NG 193)

Ac- hCha c(Asp- Hi s- D- Phe- Ar g- Tr p- Gaba-Lys)-(Doc)Z-(Arg)

5-@n-(Arg)4-NH 2; (SEQ I D NO 194)

Ac- D- Chg- c(Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys)

/?-Ala-Tyr-G@y-(Arg)5-d n-(Arg) 3-




NH2; (SEQ I D
NGO 195) Ac- D- Chg- c( Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys)

WO 2a9obb a3 Arg) 5- A n- (Arg) 3- NH2; (SEQ | D NO 196pCT/US2008/012515
Ac- hPhe- c( Asp- Hi s- D- Phe- Ar g8 Tr p- Gaba-Lys)-j ?- Al a- Tyr-G
ly-(Arg)s- GI n (Arg)3-NH2; (SEQ I D NG 197)

Ac- hPhec - Hi s- D- Phe- ArgT - Gaba- Lys) -"- Al a- ( Ar(?
5{0@87} ( Arf an[gpiz (ASE@TI NCE )ndwldual voyage is provided. A

ok, PGSBS Al 1§ 3 BRAE Hsn o qgeygs gt pick
AgpNrBntérieysr frose Befitiedt purts; PubrqneAmé&desdelildriéd & ¢ gy more
5. n- (Arg) 3- NH2. (SEQ 1D RO 200)

Adefiied poity sofipre or PREteAERAES P p?rsé@ﬁ( Ry 8)singlg) vests)ryey to be

gs(sAr 53 (IeysdHréré‘g %gepw)ég ‘ B_E%: Rhlg)% %/Qt;kgunder the corresponding

| Beddep i &810MB-Ad %é%g&g"eﬁ‘&lﬁe ls(r&EQtdd:IoN@bﬁQ;ﬂ)p in the voyage.
Ac- Nl e-c(Cys- Hi s- D Phe-Arg-D Trp-/?-Al a- Cys)
1?-Ala-Tyr-Ay- (Arg)5 A@n-(Arg)3- NH2; (SEQ ID

R@‘ﬁ%i) c( &?S " gnd FGpade” & I %_gliade of e&llch c&} e) to, be, tran?ported as

) el & (R Sor8-Wikdre thc( kel tNCbe?ﬁiZ:)(ed up (i.e., the supply port) or
Ac- Nl e- c& s- D- Al a- H s- D- Phe- Ar g- Tr p- Pen)

y deliveryds (i nthesdemand\pem), bysevessgl Xeh o0 ass1gne% 1sy entered for

A%OI,%'\: gOPd(“)% Zé%?%éaaj %ﬁ?ﬁfltg{@pﬁmog% %Eg&%an ofts gre associated

Agyitd prooidiySarld Wilizihp ﬂrf&raht&r@degeyﬁe@ fm¢a¢e1w ahemfg)esgrade
A n-(Arg)3-NH 2; (SEQ I D NG 20
A@nmsepmngtsrmd atqdpsanéum%(r@zrﬁsp groplvmjcally_sglegied in tandem

o}(:,? g%%&(,ﬁv%z ﬁftqhalt éﬂﬁgﬁé gﬁ'ﬁ@araﬁcﬁg § D (ﬂ\Pdgﬁﬂﬂlon certain

2'p@h¥ (€A Oin TheGATalidh OHBH Nh'leWc(sSEincﬁ) e 2B3ified as load (or
g)%gllb\lglqy(}e'hg%m% %}(&)qﬁlpgpyl%ssgg% iP %ethe Ugmted Fétates gné NoAirex)andrope) are

A O A B T o o s

S“\(hré(\;k& -foftBdEer tﬁle&oHeSpdthi@hdhdgrsTmmoﬂlam)s DoandEy 10 HG. 3A,
5 n

A@— mméAr s b, bridatoe obina gﬁrﬁ Reif) nes5E2A gFRiifes the
i%%lg%e( %{/\M% &Fe%Eea E&DWE équreg Er(r)rpeas(}elnvoyaggceach crude grade

I ymﬁsﬁrvghﬁfn&ﬂaﬁd& obn3othiet2w o(dSEfQr IeBcINGD PagE) the total volume of each

ﬁﬁtﬁé\ldeg g%(dﬁq/lgg&%ffd ggm_H&Sé %%E ep%%@nfgg gl) B?gl) volum% df each
LA EERE O SlhBbant e donig pgig. Tr P-Pen) - (Doc) 2- (Arg)

SEQ I' D NO 208)
DPhe C(QIS HIS D-(Et) Tyr-Arg-Trp-~-Ala-D-Cys)-/-Ala-T

L e S BB e o

Al c%?tﬁn% &/%&i&éﬁfﬁe@ﬁﬁ@& 7 d}rfja&ilme start of the time period when
. | @Esied efxd€ycan betehiveredi ty cach g%ﬁmmﬂ domnaBpikatop; BExpecified

I ’[%OANIQ gc?lg\?%ngpyﬁr%%%]g’ Hi s- E%( 1%3% A%l &eﬁfu%;_éay @Edfsllrﬁd crude is
NQB%?I&BI For deman rts, the start_is the first day the desired crude is
sTHETH ?Eq(s /-

Tyr-Arg-Trp-/-Ala-DCys)-(/?-Al a
) 2-Tyr- GIy-(Arg)5-GIn (AFg) 3-NH 2; (SEQ I D NO 212)
D- Phe-c(Cys-Hi s-D- (Et) Tyr-Arg-Tr P
/?-Ala-D-Cys)-(/?-Ala)2-(Arg)5-An-(Arg)3-NH2; (SEQ ID
NO 213)
D- Phe-c(Cys-Hi s-D-(Et) Tyr-Arg-Trp-/-Ala-D-Cys)-(/?-Al a
) 2-Ay-(Arg)5-An-(Arg)3- NH2; (SEQ ID NO 213)



D- Phe-c(Cys-His-D- (Et) Tyr-Arg-Trp

/?-Ala-D-Cys)-(~-Ala) 2-(Arg)5-An-(Arg)4-NH 2; (SEQ
WO Do R8Y) D- Phe-c(Cys-His-D (Et) Tyr-Arg-Tr PPCT/US2008/012515
| ?- Al a- D- Cys) - Doc-Tyr-d y- 3Arg) 5-d n- (Arg) 3- NH2; (SEQ
I D I\I0214)DPhe C(QIS His-D-(Et) Tyr-Ar g -TrP

[ ?-Al a- D Cy g Doc- %5GII (Ar g )3-NH2; (SEQ ID
I\IQQEII&} n 3oy anty! (sEpl)UVg,ded itymypfdd/yy format, under the
NE?%R ndugé%)eacpe? th SNk B9) 5- A n- (Arg) 3-NH2; (SEQ 1D

D Phe- c(C,ys HIS D (Et) Tyr-Arg-Trp- /’? Al a- D- Cys) - Doc- (A

r(g”% 4-NH2; (SEQ I D NO 217
6} C( 'STDE (I?EPS)tMC by gvlr[qal'pthre Jesiederide)mpsghegn to be

&/ ﬂ% gfio((\? gL%lS@B%@&@r tg) %a%lr\"d%ﬁlgﬁggég shgpﬁppg&%r demand port,

fe’égé&tﬂ'egf QY spedh fat Jot- daé\hgaogva@ NFoAseply bbits, thEE@d!iB the last
Ddaah&wccte@;gd riusle s prailabla. - Borglemand/ pogsqthe cng dptq isdhy dast day

th\gh esg %mﬂs (@51%%% Tiﬁr_gkcr;( §$Qtﬂe 'M“%}i}owded in mm/dd/yy

! Fortla@-Jadey fe-doBlesp odrd{rty Eédileﬁmcc{h&mg)@ NH2; (SEQ I D
I\I0217) D- Phe-c(Cys-Hi s-D- (Et) Tyr-hArg-Trp
./ ?-Al a- D Cys) - Thr /’? Ala-Tyr-Ady-(Arg)5- Goi -

NH,
Dﬁ@é?c( Q,‘éoﬂgn% = ;ﬁ %nal_ \ﬁorlgme of each crude grade that needs

| % Aedoblafaed) frohr ehchAlsaphlir pord- 4adn déUveydB-toNed2h (GRENd port,
I D NO 219) D-Phe-c(Cys-Hi s-D (Et Tyr hAr g- Tr

| pespeetiveliGys proviged &chqha\}o&agq—y hegvglume lé)hgsg on the needs of a
E)_Ar‘f:t%)eg% (’hf,gf rﬁﬂfé? %ljvge)ﬁ%yz&%)demgﬁlated demand ports and the supply of

| qrifdeaaviail 18 )frokh ithe ﬁeséglm)te&sdpﬁﬂgpﬁrtﬂ n FAGY BA, the-PYolume" is
(SEQIDN0219) D- Phe- c( i s-D-(Et)Tyr-hArg-Trp
| Proyidedyimyes fhereprrgsgendipg 1 ‘fl/i n- (Arg)3-NH 2;
(SEQ I D NG 221) D-Phe-c(Cys-His- D(Et)Tyr-hArg-Trp
/[ ?-Ala-D-Cys)-Thr-Doc-(Arg)5-@n-(Arg)3-NH 2; (SEQ ID

@2)) “Upper Tol” and "Lower Tol" — Depending on the capacities of the

NED
?@;21%% E\%gge;g ?rAItDl-gc)( te)érlxt may(x%'\g;l;%i)/f{ﬁq%a_ DS%%%_E}TPJ _ogglin or
}\Q %\lgér) tB_Q'g lﬁ?n%lhv%lﬁm'é"o? &ack %Hd@%raaé\ﬁg 'S%émf’ Ted. 'Ig;:refore upper

Ala- Tyr 4- NH
2;anf 361 Dmits are placed on the deviance from each spemﬁed volume that is

I\IO 222 h h Al a
qigrab el:;)- Eihgsqc %p%r@d@s ]Q\Ye&r%%v cRﬁ_érreg sf:%ame% ges. In
D'PEI@ %(Aq/ $hd 'fU}%eQ Etl“))iF'y FanlAr "%‘oWeP iy olﬁd ard> )de-ﬁh nmider the
a) 2- Tyr-d 5-d n- (Arg) -NH 2; (SEQ I
N@oR2&)onding headers in columns Gand H
D- Phe- c(Cys-Hi s-D(Et)Tyr-hArg-Trp-/?-AI a-D Cys)-Thr-(
/?-Aa)2-(Arg) 5-dn-(Arg)4-
D- c r
@9?3](;( ?’?o 'U'v%rri&e( %u)ter )U:R 1A ‘:Ieg FS;uezS)AV 121&5633/ I\I?)_) Iz;ggS Xtludes
D-géher-at ((thghbrsfe&r(ca Qeng bemfegn Tegions that specify if a vessel should

{\érg@g P I%lt Use t?le SD%Z éanag)durmg Qhé f‘rd%hét H%dadgazgomon of the

it i R e o e

DIIPl’l&} ee(s&/lsﬂmmteuy adstgribyrto e yoyage-mustuse theSuer-Ganal, (then the
oc) 2-(Arg) 5-An-(Arg)4- NH2; (SEQ ID NO 225)
DPhe-c(QIs-His-D(Et)Tyr-hArg-Bi p-/-A a-D Cys)-Thr-/-
Ala-Tyr-Ay-(Arg)5-Adn- (Arg)3-NH 2; (SEQ I D NGO 227)

D- Phe-c(Cys-Hi s-D- (Et) Tyr-hArg-Bi p
/?-Ala-D-Cys)-Thr-~-Ala-Tyr-dy-(Arg)5-@n- (Arg) 4-NH

2; (SEQ I D NG 226)

D Phe-c(Cys-Hi s-D- (Et) Tyr- hArg-Bi p-*-Al a-D- Cys)-Thr-/ -
Al a- (Arg) 5-dn-(Arg)3- NH2; (SEQ I D NGO 228)

D- Phe-c(Cys-Hi s-D- (Et) Tyr- hArg- Bi p- - Al a- D- Cys) - Thr- (~
-Ala) 2-Tyr-Ay-(Arg)5-dn- (Arg) 3-NH 2; (SEQ ID

R IZAN /N /= \



D- Phe-c(Cys-Hi s-D- (Et) Tyr-hArg-Bi p
[ ?-Ala-D-Cys)-Thr-Doc-Tyr-@y-(Arg)5-A n- (Arg)3-NH 2;

WO SBQOSB3INO. 229) D Phe-c(Cys-Hi s- D (Et) Tyr - hAr BEBUR2008/012515
/| ?- Al a- D- Cys) - Thr-Doc- Tyr-@y-(Arg)5-A@n- (Arg)4-NH 2;
(SEQ I D NG 230)

D Phe-c(Cys-His-D- (Et) Tyr-hArg p- - Al a- D- Cys) - Thr - Do
cugeAreglers” "@EZ("Aﬂ@;l'@-\N}SBQ ult(ugE@ly g§s1gned to the voyage must travel

NQ 232).D- Phe: Jn8

) Evitnd s 5 S 1, i Ehe o cRRen CAREY S O i e e
’\Qaaé?s]ﬂxe @eﬁ'&%ﬂ((ﬁd&hﬁldéfa@lté Ep Ty "in PG 3R, fany user "override” for
/ ?- Al a- D- Cys) - Thr - ( Doc) 2- ( SGIn‘g ) 3- NH2; (SEQ

| B"Naled¥pyage is provided under the corresponding eader in column T
Ac- Nl e-c(Cys-D Al a- Hi s- D- Phe- Arg- Tr p- d y- Cys)
[?-Ala-Tyr-Ay-(Arg)5-d n-(Arg)3- NH2; (SEQ I D NG 233)
A (ELIE C(‘@ﬁll@tﬂnﬁ@h‘ﬁﬂﬂo@- Phghér I@}a'ﬁlVB Fdiyit Gylsgre >l vasgelr (once
g -(Arg)3 (SEQ I D NGO 23
_Ns@eqre@ywﬂHbgnlmrFéhe Ave)) 1% pntagsd- @9§P0h\PNté1°R/Pf theyvquage. A

N?z%rogp&sgﬁh%%e%d?lgﬁez V%\{saE\?lll @gp%lé@%?hl}@ 1RPourt%z e) be&ore being

( sk, K ode (()gantefr)ecN@ tBe Géssel will be fueled after crude is loaded. A
Nl e- c('Cys- Hi s- D Phe- Ar &

2nggativel gne((Ab)gip Bntgred et%ﬁxg)\@swhwzll 1{0)1*7112@1”}19 efaf thpsport. In FIG.

Ba ﬁ‘f ?Q{Aﬁagl_%ﬁ tgr}se E)%ﬁ%%%@esﬁonﬂfﬁgad%ﬂr@olumn K.

Nl e-c(Cys- HIS DPhe Ar g- Tr p- Apn- Cys)
/?-Al a-Tyr - 'g)SGIn( ) 4- NH2; ( SE %ENOZ?;
Nl[@ﬂﬂsa q/s"IPi:lgy rﬂms}]e—/%crg' ey thapwill @hiegh lgyemg. at any

|p819c) tﬁb v%%_%is%&?ge% KDG &/A the /Delﬂ" gor each port stop is

Zp}-d\rld@ )to (Y 1iRarést Bbuir, hﬂd@)tﬁe bbﬁespbﬁﬁﬁgllﬁam i23@)umn L.
N e- c(Cys- Hi s- D Phe- Arg Tr p- Apn- Cys) - (~- Al a) 2- (ArQ)
5-d n- (Arg)4 NH2; (SEQ I D NO 238)

[@&é} CAr g) RIB[{%HS (e@E%'tﬁTB?R@pg%%ééﬂ(sM Y ~CnYainVad) Excel

N| aQtoCfilgys fot ﬁraﬁl-pﬂhﬁmgr lgoﬁ rthe Agirer &Y shataDisc viesred) - BlenwOrksheet
3-NH 2; o
beo QUL 450 W o amrt&ukqanvoagags opic) D Hif- 3y thiis the

r 3-NH 2; (SEQ ID
N%)Sgggﬁke@? /s- Hi s- D- (Phe- Ar g- Tr p- Apn- Cys) - ( Doc) 2- (Ar
g) 5-d n- (Arg) 3- NH2, (SEQ | D NO 240)

g“ [&)Sﬁ:1 ](Qﬁgg-l Ig)sﬁﬂa Igg_‘ (eSEQ qs[ﬁci@%gﬁq/tﬁg _ul:s)grc _chireé qi(\{ _cfa"?g 91)1t0 the
Nl e@%&&ﬁ%n@ %g%’s dqg‘g‘ig dPir/ e r@k%)se@f%ﬁl S ex&hpte( An the
NI embb(d@lentl-dlhswﬁ- 1BI’1HG\r33A 'ITh;s iAdon€py clitking tRe TCopy@stal Autton.
r 5-d n- (Ar.Q) 4- NH2; |.D NO 241)
g@weﬁygﬂlﬁ Ehe)[}'%ﬂ‘i ecaﬂr %ﬂ% Pl iPrES, ttlfxsi&}az 19 Abgy)Reayiraments
aciiieed e BN 3sefaepordng crude o p spegified reeign). In
| ythé Andpodim&itrshoAmgin3FIGR3A( 8EQid DoNCb 43icking the button “Copy
Ac- NI D-L Hi e Arg-Tr p- -1?-Ala- (Ar
R AL IS CeROSTa G 2y | A A
Ac- N e-c(Cys-D- Leu- H| s- D-Phe- Arg-Trp-Cys)-(/?-Ala)2-Ty
r-dy-(Arg) 5-dn-(Arg)3- NH2; (SEQ I D NG 243)
ACFHE RBEQUYREMHENTS WORB SHEEARr g- Tr p- Cys) - (/ ?- Al a) 2- (A
rg) 5-An-(Arg)3-NH2; (SEQ | D NO 244)
Ac- Nl e-c(Cys-D- Leu- Hi s- D- Phe- Arg- Tr p- Cys) - Doc- Tyr-Qd y-
(Arg)s-Adn-(Arg)3-NH2; (SEQ I D NO 245)
Ac- Nl e-c(Cys-D Leu-Hi s- D Phe- Arg- Tr p- Cys) - Doc- (Arg) s- G
I n-(Arg)3-NH2; (SEQ I D



NO 246)
Ac- Nl e-c(Cys-D- Leu-Hi s- D Phe- Arg- Tr p- Cys) - (Doc) 2-Tyr-G

WO 200006933 5- A n- (Arg) 3- NH2; (SEQ I D NG 245) PCT/US2008/012515
Ac- Nl e-c(Cys- D Leu- Hi s- D- PHé- Ar g- Tr p- Cys) - ( Doc)
2-(Arg)5-dn-(Arg)3-NH2; (SEQ I D NO: 246)

|Aﬁlﬂg|&}e g;:gqéh?-[)illi:@?%yrgnqu% PvgglgE@qt DlsNd% 4?740nd of the 9 fteen

A%o%sgeegtg\r W ﬂr ﬁsb? ng n%g@ﬁ%g worksheet defines each

N%%%)L&@éﬂkﬁ @z(tmpadLﬁUmHm mecﬁhmmxgs W rkays workshakt, (b)
a r

Agatny rlgg@f@npug 5 s aﬁwﬂ%@mdm detpontqrea by, thy sispra The

Lg%:i]flgr@?@wie ﬁfke(t%:'& QBN&%I%? ?]orksl)lp &?ékSh;Ft és ;/deated
( Nlgivedy Sequdnfiyg) 4- NH2; ( SEQ | D NO. 249)

Ac- Nl e-c(Cys-D- Leu- Hi s- D Phe- Arg- Tr p- Cys) - Doc- ( Ar g)
5-@ n- (Arg)4-NH2; (SEQ I D I\I0250)

I @0 d(\JXf g;:( ?%é} ?gﬁ g#"% %ﬂgﬁﬁl(s Q I D Qf'él)rleﬁt@"&%a(sﬁét GData

;-\CmArrecd:fSrQéﬁt-hB- ﬂjnﬁlr_llﬁ-z W’melgﬁpgwdikﬁhe@yss) pl(oDutc)i in columns A,
AES Npg (b/lslrjds dagl)iHul\é @L(h%\fe '%&85‘ %FBQ%?%‘;QTF _eRtitledy, ' Vgyage;”
y"éﬁ?téﬁage(’g/@ % n'&ﬁl%?ephégE%d 53 NQr@El‘Brade V(olurg)e ékB)

éIAFIB) 3-"NidRyer( &Y ["Dadén 26)21)6 (to overrlde defaults)' "Bunker

e A %gl gl}?nwbﬁgl%%) '%E’Qe Elﬁ%yaz%/ ’)e é\lmg mea1¥1ng as
A%(:% ﬁseﬁ Q’éﬁ %Eﬂ@) ?leﬁstV\PoPE \gor_ﬁ'sﬂee@’ S]2(11{5/ t?) eadata in these

NA 2 (SEQ ID NO
AdteNlseis Qﬁ@&bﬁcﬁraeth’lgsﬁl%hesm@m@ @at&,ys )hqj)B@qum@ty Work-
(Arg) 5-dn- (Ar

AéleV@tkél(ngy @n@_ qq;rg %_e Pﬁggxbat%%@ yo%Eg (lﬁ 8%@_1@0 the

I I D NO 254
Agz-e&ﬁ{er- % mﬁ(éﬁzggn s- D- Phe- AZg Trp- Cys) - (Doc) 2- Tyr-G
ly-(Arg)5-An-(Arg)3- NH2; (SEQ I D NO 253)

Ac-N e- - D Phe- Ar
SC@H’%(] % 83‘1 Rﬂ-ﬁﬂ:ion é} E@eg@ Mor&sﬁ%@% %nc(hll)c‘i)es)add{tlor%i fields
lg%rg i %45 1@6:1@“%l a'd'to?m'Q'cD hggﬁf)ﬁl'aﬂérdpoﬂﬁﬁed&e&\'cﬂc'rl‘dtm@s or, in

I\I@nﬂﬁﬁ}d\mnlt&red mgzagas LISBI@II@'&CH direptlploe using- I drppOjesgn megug  This

Js-3d D NO 256
Agﬁrﬂl}qlé’%&]( dsﬁfstcgggﬁ MAr g- Trp) Oys)-(/2-Ala)2-Ty

r-ady-(Arg) 5 Gln (Arg)4- NH2; (SEQ I D NG 255)
Ac- Nl e- c(Cys- D Cha- Hi s- D- Phe- Ar g- Tr p- Cys) - ("AIa?Z(Ar
g)[00101}- ( ABeuencdl- SSMGNCH NAMPEG) are automatically generated

?/%hggv&al%%%%wlg %%Pﬁ%gﬂédgg%a)poaom aX’oyaGgé/ will be

A tNed?S
G &Y&eﬁ(%’%ﬁi ﬁﬁ%aas%l 6@;%%%(%’3 eP- [ PIGOBB,( Ned)Sequence"

Ammdhtmr cfomh[stccmm d¢dich -vOy @beeis Arojvite umjes)th¢ gerggsponding header
2-Tyr- (Arg) 5-A@ n-(Arg)4- NH2; (SEQ I D NO 257)

AdGeEY ys- D- Cha- Hi s- D- Phe- Ar g- Tr p- Cys) - ( Doc)

2-(Arg) 5-dn-(Arg)4-NH2; (SEQ I D NO 258)

Nl e- c( Cys- Hi s- D- Phe- Arg- Tr p- Gaba- Cys)
/?-Ala-Tyr-Ay-(Arg)5-A@n-(Arg)3-NH 2; (SEQ ID

NO 259) N e-c(Cys-Hi s-D Phe- Arg- Tr p- Gaba- Cys)
/?-Ala-(Arg)5-dii-(Arg)3-NH 2; (SEQ | D NO 260)

Nl e- c(Cys- Hi s- D- Phe- Arg- Tr p- Gaba- Cys) - (*-Ala)2-Tyr-Ay
-(Arg) 5-@n-(Arg)3-NH 2;



(SEQ I D NG 259)
Nl e- c(Cys- Hi s- D- Phe- Arg- Tr p- Gaba- Cys) - (/ ?- Al a)
WQ@2(oMogiu33 G n- (Arg) 3-NH 2; (SEQ | D NO 260) PCT/US2008/012515
Nl e-c(Cys- Hi s- D Phe- Arg- Trg2Gaba- Cys)-/-Ala-Tyr-d y- (A
rg) 5-A@n-(Arg)4-NH 2; (SEQ I D NO 261)
Nl e- cé Cys-Hi s- DPheArg Tr p- Gaba(l,}/ él s gg
5[_0@19 ]( Ar"@CJIJDNI—(IZ'DX SéquaQ Rl 2@59 arge indicator ' 1s “automatically

ZgGP %t%/ HI ih %Pgﬁ‘l A{‘%r ‘T<§)%g@blj‘l %é:(aj%rshﬁ%@)zu as an "L" for

l\&(g%h%?ﬁdl%;ﬁ}rﬁ' ﬂmz Eh?géfgg eddhpdénadiat §ors) I FPGABR) ﬂre('/k@m" for
n
I\@CEGZ))TI\IDeeQ?bGWaEF simop%ﬁédﬂangerﬁhﬁ QEATsSPRRAIYE Bgderyp cplumn
lI\F (Arg)5-d n-(Arg) 3-NH2; (SEQ I D NG 263)

é-c(Cys-Hi s- D- Phe- Ar g- Trp-Gaba-C,ys)-Doc-(Arg) 5-d n-(
Arg)3-NH 2; (SEQ I D NO 264)

m@lgggsﬂ\g&l&g—gpﬁaeg gé{t_@% g%xb & %%; (toDot%) Zr}l-il;}i&_u% )(ea(rliest)
%n%%%ﬁﬂ %l?% ghgnﬁrﬁgal-ré%ﬁg@tg%s %Sglgggﬁﬁ)uzatlon period to be

I\lE@IsﬁdeﬁMsb JESIN Ei’&aﬂbgmaﬂ'bqﬂh@ghwrﬁyé) T[D@anffymu@ gat Aypjcally
) 5-@n-(Arg)4-NH2; (SEQ | D
NP@Tespepds iq §e eamiest @pcnnis Qig;g?olbg{r ttl%tégt of a voyage or

th(eg &@Bgﬁ (J}'E_?Begsg ’h@r %@éﬁ@ﬁ}l Cg/agc): t}(rpéga:llyz cog/r?sponds to the

Qllﬂést daf@ poifthAn gl)e’-leHﬂJoo((%the en8iof 26®)age or the ava11ab1lyty of the
nygsqgéﬁ/gg mﬁlzls dy([t)-ggg}e A T(Et%g)leg ?oaal%/w )for( VCSS%IS tcg @ralqgs% back to a

A%%%%%gt%rgggé (%' ﬁldﬁg bgg e &fagla-ﬁr Gol@. YIRS 3B tRdxd-daYes are

AghéwR)a -dells-G2 and-12 mspdmgem pnAdnal ddlrgy -fornat) 2o Ithe right of
Asp NH 2: (SEQ

Abeederysll @UMH&“@@@&%B“? Nal - Al a- Cys) - (Pro) 2- Lys

- Asp-NH ; (SEQ I D NO 269)

Ac-c(Cys- Glu H s-D-2- Nal - Arg-1 - Nal - Al a- Cys) - (Pro)
2{09H4As p BikdP ; of ( SpGintizatO! Hiﬁyzon" A date specifying the end of

’;\%EV@I%@“S’HNFPT?&IO%(‘Q?QW‘%E NON%?S 1S tﬁ(la %at%/ w}thfnp{he planning period
A‘i&‘c‘/)é Q@BQ&W%%QISZS&QHO Rlafh 3)118@|h1re dNiF fYS bnéPfelr assigned
Acfogé@ssaracurdﬂilae DMestlaslchddl@mg - hew woyages) is(dang)on- a periodic

c [W‘él Eﬁgoﬂ’ﬂ(’%@ or(té/\% R?’%?f opfinizatipp honizon llsrrbor&llf' Ryt not

’_%e'yé@ a'éQi Aédn) the end of a planning period at some point after the last
(C(O (hCys-D- Al a)) - Hi s- D- Phe- Arg- Tr p- Cys] -

NlﬁyagéSEQHe[plmxﬁg' p)erlod has started. LSDS assumes that any term vessel

C[ 11?1%1’%&5'( ggto ;ssgg%/ea voyage )v\)lthm the ogtlmlzatlon erlog C’Mst)efore

_'l\_%g%%)i%ﬂﬁﬂﬂfzﬁhﬂﬁ %@zbﬁ'b@‘&s‘) Ebeiirdy) hip HoSth®-efrdN8f ofifisrization

le|[2dedaStétQ lm:tn (tmgre)ﬁ¢rAsqan:s Al sperifidds ngs- ire- deily Tats- Lyldgis Mevice

CPGRRARATI B REETEAR Btion st hEiRg AP Rt pvpiaRle for

H2t}3'y %EQ laQ %% O?gl%d at a time near the end of a planning period has an
an F D-Ala))-H s-D- Phe-Arg-Trp Ba

HZntr(rfs‘EQ'dlﬁb hia 276/)ents LSDS from otherwise assigning term vessels to the

c[ Hydant oi n(C(O) - (Asp-D- Al a)) - Hi s- D- Phe- Arg- Tr p- Dap] - N

H2; (SEQ I D NO 273)

c[ Hydant oi n(C(O) - (Asp-Hi s))-D 2-Nal - Arg- Tr p- Lys] - NH2;

(SEQ I D NG 275)

c[ Hydant 0oi n(C(O) - (Asp- Hi s)) - D- Phe- Arg- Tr p- Lys] - NH2;

(SEQ I D NG 274)

c[ Hydant oi n(C( O) - (Asp- A3c) ) - D- Phe- Ar g- Tr p- Lys] - NH2;

(SEQ I D NG 274)

c[ Hydant oi n(C(O) - (Asp- A5c) ) - D- Phe- Arg- Tr p- Lys] - NH2;

(SEQ I D NO 274)
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c[ Hydant oi n(C(O) - (Asp- Apc) ) - D- Phe- Arg- Tr p- Lys] - NH 2;
(SEQ I D NG 274)
wa@ pitgaenasdi n( C( O - (Asp- Al c)) D- 2- Nal - Ar g- Tr p- LpcT/UBLdR8/012515
(SEQ | D NO 275)
c[ Hydant oi n(C( O) - (Asp- Apc)) DZ Nal - Arg- Tr p- Lys] - NH2;
(SEQ | D NG 275)
clongesi ioyrges nsm}ble Abgough the opfimization gegiof, Hmply fo fieep term

(SE

PRSIy & 3 o . BIOREonalt, PIRIES . p-adw

ZfdrﬁﬁQ ih Beﬂl@ﬂi’dﬁ)he right of header cell F1/2 entltled "End of Opt1m1zat10n
c[ Hydant oi n(C(O) - (G u-D-Al a) ) - Hi s-D-Phe-Arg-Trp-On] -N
Orig®EQ | D NO 276)

c[ Hydantoin(C(O -(G u-D-Al a)) - Hi s- D Phe- Arg- Tr p- Dab] - N

H2;  (SEQ | D NO 276)

C[(}(u?grE]tQOII BTHI\E(iOR%q?LgﬁrﬂeI& Aloaishett asdediteindrag-Fucel Batp}filkér for

c maptpasatie-fioy dpty @ viewrd jy ths WRESheY- (P oy aludsta or show

( IG. 3B
§§§nt{o ﬁ?&%\é a}&rvoyég o;xlyg & In F u3 2 %HSD-ﬁlBﬁtelor}A\rlsgaCt;VSted by
Citge) W%uttbﬁEQ I D I\IO 278)
Hydantoi n(C(O - (N e-Ady))-c(Cys-d u-Hi s-D Phe-Arg-Tr p-
Cys)-NH2; (SEQ I D NO 278)

&’%@W?&%@MB@ y))-c(Cys- G u- Hi s- D- Phe- Ar g- Tr p-

NO 278) Hydantoin(C(O - (N e-d vy))-c(Cys-D Al a- Hi s-D Phe

?'Q&gw-lgi) Ip n ?/ I@Q"ngi%lﬁet d(’\% Z@wgt}}q Qﬁﬁfl}gwgrlﬁhﬁetﬁin the

?)ﬁ SEﬁﬁ} ﬁ;e ﬁgheet is used to enter information about term
Hydan mrEl%&%) s-D- Al a- H s- D- Phe- Arg-Tr
pveese)s-ihie ﬂ@&E@clu&ﬂ‘{ba&BOﬁ:rm vessel s name, availability, locatlon fuel

Y o Qo 3 QIS b dnhSetPo Pl hihiHiion in
@ H‘h&"t%ﬁ(%ee‘% ?elgnyél% s@it@’st}@' ArAntit SnferidagonNig tHé Term

[I—_Iyod&lg/ln:;en (I\I ﬁ(z Gbd4tBd AtedatGieyy )ﬁrgc(t@;nﬁyn AGengrpBy,Dophie - infgymation
rp- Cys

I—Wﬁﬁl“b‘i‘gwt(oéf@(’ (gba@1W1ﬁxe®§ocﬁ1§g\p 1 wpdatsd: phe- Ar g-Tr

p- Cys)-NH2; (SEQ I D NGO 279)

Hydant oi n(C(O) - (Val - A y))-c(CysrD Al a- H s-D- Phe- Arg- Tr
p{HANH FIG. S&Q Ishow® a7 9illustrative Term worksheet in~ a typical

Hy ? agg) ol CF‘(I (?)g E? %%%gf; Qh%f %heDﬁsAt‘zlr Héhid u%'daalg,e sithed 'b-grrtypmg

t -
o @%Q)S?INCEI{I% %}fl&lkseffl‘%lg I\ayloaré)gq)o@ﬁng}uﬁ'a@e &t Sorth BBlRoWAr g- Tr

Hydantoin(C(O -(dy-dy))-c(Cys-3 u-Hi s-D2-Nal -Arg-Tr

S 281

FRFRR B SR 6 U e e YeBebingieYideg: 1p FIC-
P-3¢y, SieNPorn{ SFRsdID rb@leszﬁk) listed under the corresponding header in
Hydant oi n(C(O) - (D-Arg-dy))-c(Cys-QA u-Hi s- D Phe- Arg- Tr
p-cOheha M2; (SEQ | D NO. - 278)
Hydantoin(C(O) - (D-Arg-dy))-c(Cys-D Al a- H s- D Phe- Ar g-
Tr p- Cys) - (I\IH2 (SEQ I D NG 279)

8109 N('FQ—( AndnsEabkibne My R
W[?,ys)g]NH (Zﬁ Bl m1)2)79§09é§clpt ddsél; bp Y Whdther the
Hytdant vésaélCiO)or( B Aog- 16l Py) cars@esed-axadatle s fap- thengiptingization
g-Trp-Cys)-NH2; (SEQ ID
NO 282) Hydantoi n(C(O-(Arg-dy))-c(Cys-D-Ala-Hi s-D2-N
al -Arg-Trp-Cys)-NH2; (SEQ I D NGO 282)
Hydant oin(C(O) - (Al a-N e))-c(Cys-d u-Hi s- D- Phe- Arg- Tr p-
Cys)-NH2; (SEQ ro NO 283)
Hydant oi n(C(O) - (Val -N e))-c(Cys-d u-Hi s- D Phe- Arg- Tr p-
Cys)-NH2; (SEQ I D NO 283)
Hydantoin(C(O) -(d y-Ne))-c(Cys-d u-Hi s-D Phe- Arg- Tr p-
Cys)-NH 2; (SEQ I D NO 283)
Hydant0| n(C(O) (AGC Nl e))-c(Cys-D Al a-Hi s- D Phe- Arg-Tr

NN~ 1 RIS /M AN



NO 284)
Hydantoin(C(O -(Ala-Ne))-c(Cys-D Al a- Hi s- D Phe- Arg-Tr
WE209e3HBIH2; (SEQ | D NO 284) PCT/US2008/012515
Hydant oi n(C(O) - (D- Al a- Nl e) p4c(Cys-D- Al a- Hi s- D- Phe- Ar g-
Trp-Cys)-NH2; (SEQ | D NO 284)
dant O -(Vval -N -D- Al a- Hi s- D- Phe- Arg-Tr.
Ecwalgg;t?qmql ¥ 21( g:(p(régéeq? D Snge:)[gggyly € user eﬂatersla? "o" F;ht?le vegse-l—rls not

F%’éii‘,l,gglo' (. q.,ogége% k) 1%% “JRh Ao ip i FREsofig mbf only

Iéxﬁam@},re( G- Nne)\i'h&é@ts‘r&séha -thii3 - Be Phssigited- r po@yss -i the
. (SEQ I D NO 284)

w@amzem crloplatinnb-INBIG--3G.ahs."Bisal s shogeplorach teryyvessel
SE .
eﬁ lzﬁ ?ﬂrtf’(sé? ({?&ége g?’?&lws ‘d u- Hi s- D- Phe- Ar g- Tr p-

Cys)- NH2; (SEQ I D NO 285)

P et s b S e ah e 2ol 3 B Bocarea

g%gg@;it_' I %Oééj%b% ﬁr@&oy‘&é@é&éﬁxﬁ&ﬁ hRvRiddhanA16. BC, the

“@Mdﬁfﬁrﬁﬂ( £618) - & Viddtified- d:(yquorf} MaetpsoD- Bndaxr the
| - Arg-Trp-Cys)-NH2; (SEQ LD NGO 286

Hyeraesponsine(tgpderain cabumyll) and @{/5?0@ pamg ynderhe oeripspending

ID NO 287
r@%‘%% F%&‘a“& (QGIy DArg)g c(Cys- DAl a- H s- D Phe- Ar g-
Tr p- QIS) NH2; (SEQID I\I0288)

g%g(}algl% 2§I§:(m?2tuge( %@ ol Q/gay anAA geat“ v§he[1)1- gac tlerrﬁr vessel

fi_rhﬁ?:f’lﬁl’g %’%IPI I:S&E\I& %ég& le'gchr%d{ dds&d Bn RRecutfdn Pobition is

C[ekﬂrﬁ@tﬁﬂm mypically ( Ahia- 1@/&)11)9, D Ahra/ddi'gy Dorphat- Alg-FIG- 8¢, the
NH 2 (SEQ I D NG 29 . 4

% ‘Pypermusiie By-cer éelew%*ell}s,&hawﬂ. undgy georrespadingeader

S][i D (SEQ 1 D NG 290)

c %y an 0| n(C(O-(D Al a-Cys))-D Al a- Hi s- D Phe- Arg- Tr p-

Q/s] NH 2; (SEQ I D NO 290)

0 alj]t ?I§§( XS N%A%&SQ/SI\&% Rm/_e\I g ay, t%lﬁgetheAr}% EHE)(% time

C[ E%Eﬁﬁ%oé%ﬁ( %c‘h( Yé'Hn Qé§§e) dRofiB bl gedtablre féY os Thékt Goyage
c[akygﬂmem ( éi(tﬁ)ated\b uTﬁysz)l)y Dhi&l - teéporte, Pmemalitgryr timeyto the
c Pﬁ?@éﬁ?‘é‘l‘rn %C?’b)‘m(ag%ru aéggl)g) fromal g0 345 B3 BRG: AGy. the pDeparture

'I;_@“gz h%%? ({%:Q ez&g}espondnl% header in column J.
ant o O-(lIle-Cys)) Al a- H s- D- Phe- Arg- Tr p- Cy
S] NH2; (SEQ I D NGO 290)

m&nt( ggé )lkégai'a Q/ expected H&eﬁay tﬁhte mAlrg ffee%stlen a

S] ﬁr?\%fé% Q%%)el (ﬁ@@aﬂ%&)ﬂ)r Bh ASApithentRs Breridéd - TypicsNy, this
C [1k-tpct&mdiﬂi to( té @)eax(earml@ 4 there meano-prpeptePidelans gthercgliogre left
s].- NH2;

c[%npbfﬁﬁo%% i gy PSR AR e
t é\'gl?n % E3n fﬁe&@@iﬂ%

C[Ely nt oi n( (dy- C,ys)) Glu Hi s- D- Phe- Ar g- Tr p- Cys]

-NH2; (SEQ ID NO 291)

Ac- Tyr- Arg-c(Cys- D Al a- Hi s- D- Phe- Ar g- Tr p- Cys) - NH2;

(SEQ I D NGO 292) Ac- 2-Nal - Arg

-c(Cys-D-Ala-Hi s-D Phe-Arg-Trp-Cys)-NH 2; (SEQ ID

NO 292)

Ac-|-Nal - Arg-c(Cys-D Al a- H s- DPhe- Arg- Tr p- Cys) - NH 2;

(SEQ I D NG 292)

Ac- Phe- Arg-c(Cys-D Al a- H s- D Phe- Ar g- Tr p- Cys) - NH2;

(SEQ I D NG 292)

Ac- Tr p- Arg-c(Cys- D Al a- Hi s- D- Phe- Arg- Trp- Cys) - NH 2;

(SEQ I D NG 292)

~ ~ Al o ~ o~ AN e ~ _\ Al o~



or a pharmaceutically acceptable salt thereof. In one
preferred aspect, the nelanocortin receptor 4 agoni st
wWQe@bib148D treat insulin resistance in the subP@rUS10N8/012515
need thereof, is Ac-Arg-c(@ys-D Al a-H s-D Phe-
Arg-Trp-Cys)-NH 2 (SEQ I D NO 50) or a pharmaceutically
acceptable salt thereof. In another preferred asp

t 091k} ardeo rﬂqrm rearkshest MS%M@S gsketiyely; statice éqftormatlon
}_@SW n rt?ﬁ& %f cll'xaac;'eflsts (EJ IbL.p %%fﬂ RerAESHsskNeMROFIG! 8C, the

"!;1 sQaP'%ﬁaﬁb@n_Eﬁ@'lﬁ%iﬂlaﬁﬂfh dréoE€d Ifer 8iah2feBN wessel includes the

armaceutically accept abl e salt thereof. In other
aﬁ}i’@MIngf the invention, admnistration of a compound
or conpostion conprising a conpound or pharnmaceuti cal
salt of a conmpound of the invention useful to treat
insulin V'Wtﬁlt"&héwrdeﬁta(g@mé ivhichuhe témuvés;sel'sfdapamty sesilized;
daily, three tine daily, twce daily,, e dai once
every ot (BWH3 weW%@thkwlgfar@ea%@eRfymger%é‘é that
weeks nce. fL once every two nonths, or
gtggnvﬁ}sef) ag%{r&l n need of treatnment may be obese
over wei g hD,lspr(dmpllmfnem@L"ghé neihemndisplhcenede o€ the term vessel
overvver ght, normal weight or |ean subject may suffer
f rokiletpps | | di abetes. The preferred admi ni stration of
a conpoun " | (0)
phar maceuﬁ %éf ths?al ?&Hcg%eg‘ggn%%ﬁd‘pof ﬂnﬁeé:@ﬂ%ﬁgﬂ%eiggrﬁor the term
ugedsel intraefefsgcat | nsul | n resistance, is peri pher al

adm ni strati on. | es of peripheral admnistratio
i ncl ude oPaspllQ 6’@%@%5’69@“‘1 ?r{Fhﬁr}é’FPtVG?Fé n kll"tons when the

intr arUSC ectal, tr ansder mal or

| HIARG A Mererk BRI SRR o0 T & - LR BT o

OF THE DRANMIES" thé disptacémeroofithearsn vessel ninflabitens, when the
rats 6 hours after adm njstration of 100 nnol e/ Kg of
sekesscl sitp fibearomaiess bepyuhesyriacet f ect of subcut aneous

adm ni st rat "

of@npoun?]hk%g%%h %8}{) qgggey%m%?g%a@ﬁ? Oﬂﬁgegt/r?ﬁﬁ é,telss\fe f ood

i nt ake, ("©epthls @optiorat)y ehe ﬁnﬂn@@)ﬁcghu&mskeftleweltbe i yppermost
rats. Figure 3. Effect of subcut aneous adm ni stration
ofcontinucsssiesk of B RABIVEFELIBSICEY Conpound B upon (A)

body wei 9?0 ’;“Bg&éﬁr@n{%ﬁ Inge 1dridade) AtakSRurd (Hed ﬂ&séﬂld:lﬂate Suez
| evel s an (I\E) ucose levels IR rats. Figure 4.

Efdaat todls foriheutrmmeenssl; adni ni strati on of 200, 600 or

1800 nmol e/ kg/ d Co d A bl . .

(evel T Sk b oS e e B Aea el B Fhest poin
t@é&ﬁ-ﬁﬂlés@‘u{)fneﬁeréﬂ mol e/ kg of Conpound A upon

bI 00

cose levels in obese mce. DETAILED
DESCRI PTI "Bl e (ophiEnl), GNnPaen of Steudtight hhisea water needed

d mh f d
L SibBiasshafarried.p Parpar g ndnitlas Vayast i kilfions:
and expensgyg Q@[ﬁ &Ql)Pfh@Wrﬁ%nceﬂG&We@h Btk ddpeh ¥Otebow and the

Heal th Organi zat (as reported in Kouris-Blazos et
aldepﬂqsofathE’atemJortﬁ:brtermmwlmnﬁ@ﬁ? 16: 329-338), an

overwei gniLal ShESek AL SBYFIEEP Y| O BF (Pbgote] con laden
o?&g@ MR 165t th%qrzz mllion children under the age

re severe y overwei ght and in the European Union
al one, the number of children who are overweight is
expected to rise by 1.3 mllion children per year
(Kosti et al, 2006, Cent. Eur. J . Public Health,
14:151-159). Obesity, as defined by the Statistica
Bul l etin provided by the Metropolitan Life Insurance
Co., (1959, 40:1), is a condition in which a person is
approxi mately 20-25% over normal body weight.
Alternatively, an individual is considered obese if
the person has a body mass i ndex of greater than 25%
over normal or greater than 30% over normal with risk
factors (see Bray et aI D abetes/thaboIrsnrRevrew

A NSO Y - ~




m crovascul ar and macrovascul ar conplications

resulting in norbidity and nortality (Midaliar, Indian
wQ20086l43Res. , 2007, 125:275-296). Mudaliar fur€Tes2008/012515

notes that despite the avadbability of

anti - hyper gl ycaem c agents avail abl e, .control of

gl ucose remains elusive in many patients. Insulin

resi st andiBallast Speedf che speed carabiliyuekths M vpssel on ballast

sensitiviit i ondition in which the anount of

iY%yl?IgF%mr%g}eloaseﬁért%ug’l ear glucose fromthe blood of a

subj ect i'§pdedTREFAo)tSa portpatagel répredehengnivudiffenénce between

insulin needed to clear the sanme ampunt of gl

ucose
f therhisteraca) petfarmancs ofsherdarm vessel japd ifs isae@e%?‘?ﬁ%

subj ect. ,J nsul.n nesi 1.8 1 [
ket whRT BRI TS hRREIE e i |f3%?%0§§?g§ﬁ?i'§§ I thm vessel
ebn #lden Yoy4ddsin tdri¥\per ddPO1, 108:1079-1085 and

references therein). It is kpown that rats figq% hiﬁ%g
fat di et "Babast Zuel.haraeasurg of hsdielrangamptign dy. thy deire yessel
obesi or. DI O rease in insulin sensitivity.
Sﬁ%ﬁa%bv?%?%esp?go&g %rg%?’ani mal nodel in which to

st udy t hepgmabaial Firel,bfa hieasure rofr thsi iehoowsudhpgionoby the term
obesity (see for exanple Banno et al, FEBS |etters,

2uesrel Bile MpyINg|inFBHOrt PReang] WLORRBSRRAYght of adi pose
tissues afg i eased | L [ - HOhE 1
that the g@%()lﬂl%gin% ﬁ%aﬁ‘gBS%fSPSp 3‘ g?&zyg&pﬁg’?ﬁgs I earél% vesse
t yheleaagas tory pehdayel ease of adi pocyt oki nes such as

| eptin and adi ponectin which are k({]o o regul at

i nsul i n é‘M@Otf,\'}iaﬂy?aslufe olsthe maaEst 1%91\%@911 ﬁﬁ%ﬁ%@rtﬁﬁﬁ&)&he term
changes_i.n,adi [ wel | as changes in plasna
Ié’\e/s@? on,fladg |‘b03'§§§so%t§§gés%rra%yérmng the causes of

i nsulin reasbetBice meashieOof alies n{ssimendiesed ewll iconBampton by the
et al., FEBS |etters, 2007, 581;1131-1136 and

r &drat eesselon badlagh YﬂYag%!néﬁB%B?rt4aﬁ(s are proposed to

play a | a‘ﬁ\fgﬁdﬁg"'e& hBaGREs e TR ibAbATR nsurrcli%)n by the term
honmeost asi S. 1 anocortins cleaved fromthe P

PRESJSI Sbile ex@ihg tHrough #tiret bs port ibtondipegday amdnber s of

e e S RGBELl P aeeBiH bRt e R S B Do e
rﬁ,g%,{s%?vjhﬂqulieqﬁ%%ﬁg\&gy.er, it has al so been shown
t ha

nel anocortin agonists or antagoni sts injected
directly into the cerebral ventricle affect insulin
actions in the periphery while foad was w r r
DD E R oot FAGARE MBS bt 3 oraD CoBRShrtmpt X-grend AA-
al 000, 404:661-671; Seeley et al, Ann. Rev.
Nd¥%5§5§%§ﬁﬁ§z4:133-149; Cone et al, Recent Prog.
Horm Res., 1996, 51:287-317; Heijbor et al,
Di abet ol ogi a, 2005, 48:.1621-1626; OChici. et. al,.J. .
aipaTIal > FhoTTermbguaishect ey copipn, TudioneRT s9RKee and
d e?etﬁlgqglﬁﬁtvegégﬁnfﬁﬁﬂﬁticﬁi RIFME! $¢! detORinelions are performed by
nmelanofortins affects itnsulin sensitivity and may do
sahé Hakperktemt ShipdandiBelgie BermaBbip.” bBonn et al .,
(FEBS letters, 2007, 581:1131-1136) denonstrated that
intracerebral injections of a nelanocortin agonist to
DI s angl ' | k6 liYd1hdes -filter for
pdPDLEAT, AR EATERT K BIRELaID ictides dh A%l auto
nufspulafingdbpohy de it vienttdtie thelivodehetti (sgushawdll data or only
decreased triglycerides content in the liver.
Consi dering the | arge nunbers of overwei ght and/or
insulin resistant subjects in need of treatnent,
intracerebral adm nistration is an unlikely neans to
di sperse nedi canents to patients. There is a need in
the art, therefore, to identify nelanocortin agonists
and antagoni sts suitable for peripheral adm nistration
to affect parameters of insulin action and energy
met abol i sm such as insulin sensitivity, cellular
characteristics of white adi pose tissue, triglyceride



body wei ght up to approximtely 5% greater than to
approximately 5% 1| ess than the nornmal body wei ght for

wa@ a00d/o64bs ect . Normal body wei ght may be det er PETIE82008/012515
a conparison of the weight 40f the subject at a prior
point in tinme, such as when insulin netabolism was
normal , or by a conparison of the wei

ht of the '

sthiopedata der @ papiaudartternavessehe IndflGt Her thig pytaddlter d¢ agtivated

i m.l ar ang/ ar. jtion. As used herein, a "lean
:l@g]h&tSoﬁgfe ﬁ%’gf ?‘gt?c’ar acterized as having a body
wei ght approximately 5% to 30% or even to 50% | ess
than the normal body wei ght for said subject. Normal
bbHE SROGWORKSIBEEdet er mi ned by a conparison of the
wei ght of the subject at a prior point in time, such
as when insulin netabolismwas nornmal, or by a
CM28] SON THe Sp& woikghéetds tid fousthbptic Aileapwpakshdets an the
averages of other subjects of a sinl|ar .age and/or

cbBBSt workbork. yskhe Repleiworksheet centams- infarapation regarding spot

"treati.ng' and." " iatl .
380 0, L, g, e s
" FRasiadk Q" repRANSudl enbiraptigi andfphestali spebidichtions.  Although

reproduci bl e and significantly different. fromthe .
barishjof ¢he, infPepation ip e Spek weskshget s&sfe@%alyrﬁé?téi fthe dynamic
perd pheri a i 1] j y .

PRGBS YRR i IGAHEF R ety AT CRefly. Generlly
COAR indbigativonC papaining of spotevessel avdilabilitgn oy dérnetrage and
excludes intracranial adm nistration. Exanpl es of
playmmﬁeusalpdat@ﬁi nistration include, but are not limted

to, oral, parenteral (e.g., intranuscul ar

I ntraperitoneal, intravenous or subcutaneous

i POGAY] ONFIGBDashowan itlbstrdtivieedpot masksheet/mga fpglical workbook.
rectal, sublingual or tﬁgical r ou

s of . .
adiiglds dn rthe jworksheet | thaf P?%r%’aef‘ﬁﬁpg?}&t gifher by typing or by
LLcaf ] qﬂ%] ' N | &€ ¥orth Bslowsed herein
g‘%%?%ﬁ%ﬁ%ﬁt t it'dr;ﬁg gﬁﬁgéﬁnﬁwr%?eorr; tooa manmmal i an
non- manmmal i an ani mal i ncluding, for exanple and

Coh i Lon.. ah | | a
O LSS TR S8 TR e 1
| 3y G‘SEﬁtb‘ygs%eprrﬁﬁfég%gggz{r hde} B82BFrefPondinORehaer inldtumn A.

term ject” 1nclu for exanple, a manmalian or
non- manmal i an ani mal bei ng dosed with a nel anocortin

anal og as, part of an_experinent. a mamalian or . .

R0 Dbl PaR BT TBS P A S W oL 1R S 51000
d 'iﬁ@r@ﬁﬁ%g@ _rpe‘fI |42 rif Rhter@NAHAFIGBD! HR" [EmARAdTERTHRbVided under
ani ma eing tfeated prophylactically to retard or

prtky emresphadingdendefingobiniieKse or di sorder. Subj ect

mamal s may be human subjects of any age, such as an
infant, a child, an adult or an elderly adult. A

gb@fﬁ?e utcet L YA RaRERESEN, oR BRI Epot Oessel CEHBRIVIMNG Whether the
conposition of the invention, regardl ess of the

f apouVesstlds oois mauo decbnsideriediazailalile omthejoptinhizetiemenleilations

which elicits desi ed bi ol ogi cal, .response.in.a_ . "
sUbpesdedroesTigeliy: iuseh gl woR" iF BRRERST i fyc@vaitable, a
anpyn vERY¥ ACeWMilaBle ail abe npardifneskeRls ABNYnlyemaliiablembut, for
an organism For exanple, the biological effect of the

t hehatpetreasoaomst beragsignadua veyagand the optimdzation cgiculaton. In
cellular Ievel by neasuring the response at a receptor
whi ch bi nds nel anocortin and/or a nel anocortin anal og,
or the biological effect of the therapeutic anmount may
occur at and be neasured at the systemlevel, such as
effecting an i ncrease/ decrease in the |evels of

i nsulin.” The biological effect of the therapeutic
anount nmay occur at and be neasured at the organi sm

| evel, such as the alleviation of a synpton(s) or
progression of a disease or condition in a subject. A
therapeutically acceptabl e anobunt of a conpound or

o " Y a1 o - o o a1

ay
an
or




included in the scope of the present invention.

Racem ¢ conpounds nay either be separated using
w@e@pasasd ve HPLC and a columm with a chiral SPEr/US2VEs/§12515

phase or resolved to yield48ndividual enantiomners

utilizing nmethods known to those skilled in the art.

In addition, chiral internedi ate conpounds na

n, i . y be
r BEG! 38 thisdinfemnation iy sheiwe ian¢qlamnchnmyusiehdhe deadere cell L3
i nventian. The comgounds.of the invention useful for
tﬂgﬁgﬁegfﬂgﬁtngygggsulgﬁ resi stance, with or wthout
wei ght |l oss, may exist in one or nore tautoneric
forms. AU tautoners and m xtures thereof are jncluded

i [000R3] s cEHRA Bate’hbypregiamt— The date B, rEgioneseshspet vessel will
i m.to 2 hyd i di -
f %%{an.}iﬁ%ﬂecxsf %)F%%Xegpy’fl rl(#aﬁ%}h )t/l?ﬁ? Q{Jﬁ?rgésglola]éﬁigw foPmat. In FIG.

oshei SETARIdata BGitoVkiel iArelmei 8Dt fieregidhns thes Adabian Gulf
herei n have the same neani ng_as_commpnly underStP d by .
ofaGfin sobinmaMyif #h Tegionys theRed Sea Rt polumnsO if the region is

i ti | Al prhl L cat i 0ps,
ST S35 ) 08 BB o)

herein are incorporated by reference in their
entirety. Synbol Meani ng Abu a-am nobutyric acid Ac

a{80124} ouBTAcEime aitha sinte efydayopene B dasigppicddPEIORYA logal time
S, 458 B LRI RO G ron

| =R8etdd0- Typivallyo peistia desainbmxljtaty #maciolindéd to the nearest hour, as
1-am no-| -cycl ohexanecar boxylic acid Aha_. .

7 aanimbsndsteemsi & andi 24 Al FEGaADn dhexBRSi €inag| i§ siopn for each
a- am noi sob [ [ ' - al3-A9] = 2- car boxylic

adp V&F%ég}&x}ig}n;%%%ggrb@l&%ggrgggng% e E%’g denot es the
structure: Apn 5-am nopentanoic acid (HN-(CH2)4-C(O

Arg or R argi ni ne hArg honoargi ni ne, Asn or, N
as{&&z&@i n‘éL%g*gydrStgtggb&r@gign)g—c i]a‘Beﬂate Hlat denotes the start of the

3yhenzot | ' IoRorttisProRidee Y F8G2AD) this the “Layday /
- RS Rl Al B o bro PRy B FRGRI s the “Layday
4tz ydhphaen yh alraridagy doriat PimecolulnndRof iceregionl iarthedrabian
Cha b-cycl ohexyl al ani.ne hCha hono-cycl oh | al ani ne )
CKEPIE (& h@x‘}‘?@!“?ﬁ i3 t}Gy%egtﬂn B @951%%1 g ﬁ@)s in ‘Colummn T if the
hg stei 2, Ariaamynghit yr i | duDap th ion is th
2,rgé)1§1|¥a¥§i r}ggsrtc[))%‘lqgéia c(\gé?;ga)agg&"%?-cgll%nyl al an(i3 nree glt())cl)lc s e
8-Medifeeradedn (MBKHoct anoi c acid with the structure of:
2-Fua b-(2-furyl)-al anine Gaba 4-am nobutyric acid Gn

or Qglutamne Gu or E glutamc acid Gy or G glycine

ol LSOO Sy ORYRe OSSR P b0 Snformsion
4-deyelitduy phelphyeical ckaractédSics of each spot vessel. In FIG. 3D, the
i4 %yglgglly gléa(%gé/tgr){srtirco lirlfgli'mnzftiozn_ 3%@?&? }'oircea%ﬁi s%ot'%egsrél Iincludes the
following:
“DWT" (deadweight), the weight capacity the spot vessel can carry in
kilotons;

“LWT” (lightweight), the weight of the spot vessel itself absent stores,

crews, cargo, etc., in kilotons;



Leu or L | eucine hLeu honol euci ne Lys or K lysine Mt
or M nethionine /-hMet /M ononethi oni ne 1- Nal
w0 2600lo6adapht hyl ) al ani ne: 2-Nal 7?-(2-napht hyl ) B¢ EOB2068/012515
Ni p nipecotic acid Nl e norl4gucine G c
oct ahydr oi ndol e- 2-carboxylic acid O n ornithine 2-Pal

A?-(2-pyridiyl)alanine 3-Pal /-(3-pyridiyl)alanine

4- Pal ~?-Drafpy theidistange hstweenpds welsrlme ﬂﬁl)rﬁhﬁgkqﬁﬂ pf the term
(S) - pent af.l uor ophenyl al ani ne Phe or F phenyl al ani ne
hf’%?éaﬁgﬁ%eﬁﬁréhyl alanine Pro or P proline hPro

homopr ol FIRCS&fone peSc&iméier) Thetons hicedssaryi toelrdpthe spot vessel
b- (4-thi azolél gal ani ne. 2-Thi b-(2-thienyl)al ani ne
Somh¢engingeter fartherheolaw 4he waterhineor T threonine Trp orw

e T

of Val or aln ot reviations use

herein a"‘Deﬁ@lf'i(Bgﬁo@ﬂ),ftﬂé dizesice Bruan the keel to the uppermost deck
fert-butyl oxycarbonyl Bzl: benzyl DCM dichl oronet hane
Dbhepotesis¢lsn prasersl car bodi i ni de DI EA:

di i sopropy et hyl ., am : 1 : :
A () (e fof T RFagPEBeed capability of the, spo yesscl indluding
y bbutnallhstamidnederdesizybs, BvRRots et louret hyl ani no) pyri di ne

DMF di et hyl f or mami de DNP: 2, 4-di ni t rophenyl FE

f 1 uor eny!“feeedyFagtemn o).t IalP@F‘@ﬁ%gﬁé?WfF%ﬁ%at%B éﬁﬁmm between

B GO T Kl

cycl ohexydLallGhE;” the total time, in hours, permitted under the terms of the
O (7-azabenzotriazol -1-yl)-14, 3, 3-tetranet hyl uroni um
heretfvestsl epartespn dead ischprg cayg{xy - benzot ri azol e

N ot iyl it ol (AGRCE PR EO! T perépliiby Gpfme (A agains

2 1 Aittha Eif fhdeedsaine iéndedicastgdy obenzof ur an- 5- sul f onyl
roP brono-tris-pyrrqlidi no-.phosphoni u )
exaf Lor dmoBEraY o, : the gREXiBy Rumber of loading ports the spot

vessel is willing to visit in a single voyage;

“Max Ports / Disch,” the maximum number of discharge ports the spot
vessel is willing to visit in a single voyage;

“Overage,” a percentage of the basic transportation rate the spot vessel
charges for each additional ton of cargo transported over the spot cargo
minimum;

“Fuel Consumption" (optional), the fuel consumption of the spot
vessel in tons per day;

“Lump Sum," the agreed upon lump sum payment for using the spot
vessel if payment is not based on a percentage of the Worldscalel00 rate; and

“Shutout (mx+b),” the tons of spot vessel capacity that must be
dedicated to bunker fuel for the voyage, where m is a multiplier for the vessel

representing the tons of fuel per mile required to move the spot vessel, x is the



HS: triisopropylsilane TOS: tosyl Trt trityl TFA:
trifluoro acetic acid TFFH:

wao edovmemshyl f 1 uor of or am di ni um hexaf | uor ophos pP@r/ES208/012515
benzyl oxycar bonyl Unl ess ottherw se indicated, with the
exception of the N-termnal am no acid, al
abbrevi ations (e ds in tIT

.0. Ala) of am no a

rosieBpSistencet A FoAnd Reis setlﬁhsw&ese@ OF a Vesse
R each is,

id%ltfe’ﬁé‘r% 5@5%@3‘;?%@2& t%eﬁ&?sgi de chain of an am no

acid (e.g., R=CH and R =H for Ala), or Rand R

may be 0|nedtoforma rin stem, For
\D082Th hn FEh A0 4b dlaty Wesegéra# i BB OV A Ar 4FL cd BG.

tion "NH2" in e.g.,
A%ﬁlr:lglué?vcy y“?es%%éﬁ ‘Phe-Arg-Trp-Cys)- NHz (SEQ ID
NO 7), indi cates that the C-term nus of the peptide is

?g@d@%tﬂ%d @géyot wprkghgezrq?gflpqz}ggbg ’gge- ﬁ?x@r&c(lal n}-orpnag{)n set forth
%%I W aﬁtga‘{ﬂh%"’[}"g er @it rg— A Q@z&ﬁ?&é feuldsr 36) ,

Cerm S|st free acid.

"-c(Cys- QIS) " or "-cyclo(Cys-Cys)-" denotes the
structure;

dHH)dtZQ]; t H@S (&{mkdgggr? "E](lgg?,slsgly%)fcx%%rldscale rate that the spot
" L SXE fg& dil'o}( cl% tr??@ Phs. WS @dchleCH W Sori il GgpHlated index
dev

have ow ng shorthand used in nam ng
t e ©ppRifi¢ cadebodteratrt givamdinoe. Jhiscavesage value is des1gnated as

drii‘sfq&'gﬂgc(ﬁ, st Beoen ot fomaries s R Mriesrel g ctc- @
&%e@&él da}Agiaré@ﬁlo% bH ks i W81 06 ¥ Rirforning @RRBYEES along

resente

@[ trydtanbuten( Th) vadysonAby Jexpessial AS-aApercepipe "ofnd$ 0 and
T boebhL b PR 5B e 2 compound

"c[ Hydant oi n(C( O) - (Ab- Cys) ) - Al- A2- A3- A4- Cys]-" would
have the structure: For further guidance,

([()O-me bP@I\@(l'OXpa(rAspr-gAkn)i)mMHrAzﬂmsnmngyg]amount of cargo, in
fol l
" G0y i e e Pt B 05T g ashat SRR -

thefollovvlngforrmla "Acyl" refers to R'- C(O)-
where R' is H, alkyl, substituted al kg het er oal kyl ,
s L[B&Hll] ut Edr hm;m;vleailnldill(} 3 kisreplumma by througheAJ dhare s a section

bst t t d | Kl
. " ehtitied <G 36:F haCtoriins i cotivin Re' dlsY e Hfinle® trade route
ot o%% HRBLUr&H. th@‘%rabmﬁ' (E\Yl'ﬂkeﬁeﬁﬁ&r@@m% dnoéndgrdy oMapan. For

co ta| ning one or nore carbon atons, where
mithé tqade rate ibe vassespedifip Meerddrealeriaty @idpart 59rLei mml@um for

bon The hydr.o r.qu

R e eV B 2B RPN o fpaneit iformatin
CYed gfov%éa"ﬁscolurhﬂéj BAXRbKH BB! Bt atfade @owte o&i tingl fosta West
wherein one or nore hydrogen atons of the hydrocarbon

grafica{eAERpsnd ending imtheHJ Sne or nore hydr oxy
radi cal s, such as hydroxynet hyl, hydroxyethyl,

hydr oxypr opyl, hydroxybutyl, hydroxypentyl,

hydr oxyhexyl and the |ike. "Substituted al kyl" refers
to an al kyl wherein one or nore hydrogen atons of the
hydr ocar bon group are replaced with one or nore
substituents selected fromthe group consisting of

hal ogen, (i.e., fluorine, chlorine, bromne, and
iodine), -OH -CN, -SH, -NH2, -NHCH3, -NO2, and -Cl-20
al kyl, wherein said -Cl-20 al kyl optionally nmay be
substituted with one or nore substituents sel ected,

I ndependently for each occurrence, fromthe group
consi sting of hal ogens, -CF3, -OCH3, -OCF3, and
-(CH2)0-20-COOH. In different enbodinents 1, 2, 3 or
4 substituents are present. The presence of

(CHQ)o 20 CCEH results |n the productlon of an aIkyI

o o T

i s
specific constant



t he hydrocarbon group is replaced with one or nore of

the followi ng groups: am no, amdo, -O, -S- or
w@a00boemB3 | n different enbodiments 1 or 2 hetPC€DESINE012515

are present. "Substituted Réteroal kyl" refers to a

het er oal kyl wherein one or nore hydrogen atons of the

hydr ocar bon %@oup are replaced wwth one or nore

199332} 1 dittes Spet ceerishdet granaies giesiaps dongtiansi iy gppying and

.h eg?%é% $p (t dglsse’l mlo%gﬁg}le H_Eiér mcﬁ gé %ms %I'ijerformed by
- {5~ 20ord $pdt.Shiftesri DélaieSpotShgd talttoys, remebnna[yl y may

be substituted with one or nore substituents sel ected,
i ndependent |y for each occurrence, fromthe group

gf@ié?ﬂ[ ic%ﬁmc ‘?&g(glé%ett aﬁso dl%aélﬁ %F?xcgpdaﬁtg-qlﬂlter for

SHﬁﬁipluldﬂﬁi@tlﬁ)vﬁﬂﬁ Qterentwed i the worksheef @1 &, mVaau data or only
hydr ocar bon group made u p of two or. nore

wbhere datadong paicalas aieseh- darkdn %G@S@uﬁbﬁﬁgf igagtivated by the

pr kepn drocar bon group may be
§°ar?§ﬁ?t{érﬁsseﬁbo€a zzgcl)lnp%{u n one or nore branches or

cycllc groups. "Substituted al kenyl" refers to an

al kenyl wherein one or npre hydrogens are pl.ace

N0 34he Binoli hosspst Wotshes) SORUET SaE, npﬁenSg?%ruﬁlewmg

consi st i e n

oo erer g &bty pu b ifon (B! PIGED, these sorting
- NRtiang ar@acaoatahkw thentiShew nA Gl ¢Sh&d- m\m{kwnd “Show All

o§@|onally may be substituted with one or nore

gionsbwitensse| ect ed, i ndependently for each

occurrence, fromthe group consisting of hal ogens,

-CF3, -OCH3, -OCF3, and -(CH 2) o-COCH . In different

eMmE WORLDSICARE WORKSHEEMMSt i t uents are present.

"Aryl" refers to an optionally substituted aromatic

group with at |east one ring having a conjugated

p:[()ﬁﬁit FonTRY WWS&EJ@%HfEh@& i the fifh TR fifeBh Warkgfets in

0 used ring syste I ncludes carbocyclic aryl,

heﬁ@mWﬁﬂ@byk afitle bWaxr}jdlchie owpekshélrteccmtabls ymartkee average

ar is a 5- or 6-nenbered ri re

Pl erldiogla Pezciges HHe O T B rIicH- A6 Syyeh, World&ale s

a ({\kmr |16} bl paceearRleoued. A nomaludal

%gé& Od%ftu%%e anfgt)tﬁt%slcl i ndol eu qui nol |nne ) ve is

2demgdamlas Workis¢dle WS 160 Diependirg onamatket conditions, the

substituents are sel cteg froE1the %rou conshstlnﬂ % route

- anarket aekgge SPOEYCHE! ot SR PETRAPBRR AT YBYAESH T Ot F e MO

Cf’\}k@r' rei laRE )i d@Y, a p&identalof WS100.
b@‘ﬁgré &% thaﬁsmgggtggtag?e%eﬁm%seha oi:égben %0

- (RS Snfoamdtlel( @Hg)eof@da Goake Worldsdale wearkshest o dThee Nerldscale

the ryl cont or 4 substltuents

" AV Fhael‘e}t/}su r§Paf‘6’eré'néé°é'lew joined to an "aryl"

The term " (Cl- ClZ)hydrocarbon noi ety" enconpasses

al kyl, al kenyl and al kynyl and in the case of al kenyl

ar{domﬂiynﬂl(}.riﬂ?;eshpws(m Gilltzstraﬁae Wloeldambfr cegrkehest in a typical

o akbotl o Bl s kreht it iy vaek S uPats.pither by typing

9 Q4R SseldcBink Q?tlﬁﬁssﬁow&% Qfo%ﬂ%eﬁ@)ér@?et%hﬁ%%ﬁﬂv from
a nurtber of “alternative groups, the selected groups

may be the sanme or different. For the avoi dance of
doubt, the termindependently neans that where nore
than one substituent is selected froma nunber of
possi bl e substituents, those substituents nay be the
same or different. The pharmaceutically acceptable
salts of the conpounds of the invention which contain
a basic centre are, for exanple, non-toxic acid
addition salts formed with inorganic acids such as
hydrochl ori c, hydrobrom c, hydroiodic, sulfuric and
phosphoric acid, with carboxylic acids or with

or gano- sulfonlc aC|ds Exanples |nclude the HO HBr ,

N N . 1 .




pharmaceutically acceptable salts, their solvates or
pol ynor phs, defined in any aspect of the invention
W@ eooge@t433 nt er nedi at e conmpounds in chenical prPCEES®S§/012515
are referred to as "conpoulgdls of the invention". In
vitro studi es Conpounds of the present invention can
be and were tested for activity as |ligands of one or

riB083T (FeomElaiNeEort The texdptaes Fuchiifinga ke averase |
RsifREhlP FieB B R <oyl b PR (G B M ki, Cult

NBAGH® theashited StaeayUiSipudihg ieBueaanvl)t il FIGE 3E)¢he "From,"
conmpounds of the_ invention to nelanocortin rec

nSTa¢ wnss " Vi diiaforgatien Hon dha girades ZQaeeATe uick fR under the
b o rura
SRR P I Pk A B CORERGTE "ol T

stably expressing hMC-R receptor subtypes 1, 3, 4 or

5. The CHO- Kl cells expressing the desired hMC-R .
r Ed38br 't%%cem@pét"soﬁh%ﬂ%éor%ma&h @i oy they tragl route in U.S.
apphoxi mat el vy 30 S/Q. kR 1§E- Tt St HidrittunBEE th
7agﬁégﬁdp?hgor§¥ceﬁf r udegﬁattﬁg9%eg(¢%gy 11(% scrﬁ nut es ugt ©
apHHEpohiding/Headés. in toRnpeDl. et s were resuspended in the
same buffer and centrifuged at 50,000 g for 10 m nutes
at approximately 4C. The washed pellets containing the

C r ' I . | _

S%E%bgo n‘pr@w ﬁlg?i %\ﬁfﬁgel ?(Igsg nfglg Fxﬁﬁ'm@pcﬁéé?ﬂ( ofREDOY on the trade
[ 3356 I TyS.2ollaM $-tbh Pie FIG- BBHhe["MBO] CofPiCiet fBith under the
Anershan1Biosciencesﬁr)) bi nding was carried out in
pebpypinepdingteade Meoluph Bt es. Cel | nenbranes (1-10 ng
protein/well) prepared as described above were

i ncubated in 50 MM Tris-HO at pH 7.4 containing 0.2%
bcpmim; serQutradtiDemarr{RSRite" 5 Tind ivgthret rdtaifbCaxciesapart time on

0.1 nmg/ mL bacjitracin, with increasing con rations,
i e A gl RSB A SR AR B curen

f LB Rl A A hEMFB SR /G
B%er?gﬁf Jlg%éﬁ-@l\l%ﬁ%t - .ﬁ%ﬁéﬁ%‘%’ggat eg fromfree
[1251]- NDP-a-MsH by filtration through G-/ C gl ass

fiber filter plates (Unifilter(r);. Packard resoake
OB 1 e W1  cllhe raiken oridbis Tofel G EaEh aSe route
P L d R i tRfed dsid p@bdnt ®8ed)edn FIG.
t Ao ¢h bRk dnli A ERpleRted 5 patuipy OV

t ST eliat Markeo W Spisrsek fortht wider (he4®Oeapandingheasles iyeqdumn H.
for radioactivity using a Packard Topcount (r)
scintillation counter. Binding data were anal yzed by

C r asg)| N= | THERAAKE WS RRCAe raikafoy Théh {r¥lle route, t
fiqtﬂ;m%z%BS) .éhﬂsglglvggti on of tﬁe pr ef erréql er(r)bodi ment sroue °
W usedtiech fusiragpetiod abtheecal¢uddimselinetdureyvalne forhtgrm vessels,

D o ameab i oB) ef” ERSDUBekaRS s Bt orn
gﬁs{ﬁd%e%?ﬁg?%s R ndsied aRlRubA 1 Tabl e 5BSYSTEM FOR

ATl ON SCHEDULI NG FI ELD OF THE
| NVENTI ON [0001] This invention is directed to a
conput er nodel i ng_ appligation r..schedu] i
t r@ﬁ%‘b“jrt g%ieg'kﬂ,re aé’%p atud* ¢ ﬁﬁlfii;%li]%da{ehggrs SAEh Jgegroute,
e I ' e vessel net
Ver RSPl EHASpiaLO RIS A0 R WAL L Gl csa
C thipuiagds inmitie (NetHireppoikshedt ddisCussed beldw)gvhick chpagaeslative to
solution to maxim ze total net margin for the
assi gnnment of transportation vehicles (especially
vessels) in an available fleet to performa set of
voyages to be initiated during a planning period for
transporting cargo conprising one or nore bulk
products, as well as an apparatus and net hod enpl oyi ng
t he sanme. DESCRI PTI ON OF RELATED ART [0002] Mari ne
transportation is an inportant aspect for many
i ndustries including the oil and gas industry. Marine
transportation is an economcally attractive neans to

_______ o,




at any given tinme dependi ng upon the anount of product
that needs to be transported, tenporal restrictions

wo 0090633 r ansport, the physical |imtations OPCT/US2008/012515
avai | abl e vessel s and rel e®ant ports, vessel
contractual terms and conditions, etc.Accordingly,

mari ne transportation scheduling decisiqgns_are_conpl ex
aetggnmie pdée@}e raﬁee iKUGnd Eos) Nethire Hase WS s set forth

ti,ce for mak ﬁggp flul i ng decisions is to
‘f B SO m 3?'2"% avai l abl e options with
the assi stance of spreadsheets. An experi enced staff

will use sg readsheets to cal cul ate ya e constraint

cla0I4dl e ‘Bt Bore Bl Gors 8oty &9k gach trade

c%})ll ggr (%ﬂdt %llllﬂaﬁeeu&%t t%né'dlé\hat@ecﬁé Stér%‘%ess-gh flet hire
eurlstlcs busi ness rul es and

gbﬁt@kem RR& Né’cﬂhlfdlfwlﬂrkslﬁet (dlscdfsmd bplow) shidptchivige relative to

o Plshgss in Bupkarcoebfian g FIGn 3B oSBT Qosfis et
r ﬁ di}bﬁrtlc’er the Xor&%pg @Wg%?&é?%{i cBlgﬁ-uJ kfting program

ven the typically
| arge nunber of feaS|bIe vessel / voyage aSS|gnnents it

o0l | 1B et o By DRBE ra Ty ReGEIGHCHG B aebits thet
Y?}%/:eg%eé gnes?rg ¥?§§ € )e A ok abiradd 608. @A®backhaul credit (B/H

ween t e vari ous assi gnnent deci si ons

( eradit) ﬂeﬁul& @hyethe/ esssell trarmspass lcg]gecbrt m retugl legnof a voyage for
voyage, then the vessel ;is no |.on ﬁl e for ONQ allast
othermrepeser ©f nEvRindzmgy ballagt ilsa s Yinfrdpeigg ballas

i nterac he, blﬁt&%hﬁé%é afdsel ballast
t KETRRY aé‘?“& Sttssl gi%??%gm Q%blp?%rs grle)jf aF 100 complex
t @ro afrebioy wiére it atdrwine uhaislly p(opmohl fouldrackhdul cargo, thereby,
acceptable tinme frame f bu Ci S| Q
e I9p QRPOEBRY 1ei7EBR Deribt| BAiiTrE Wi lntach ETH Credit
furh ey &ﬁ P Lahvalt @5a AREmALE SFRIM” hitd @60 Ypdcifi&d locations is
sequences of one or nore voyages which can be assigned
t @réviged anderessespondinglhighidersan cobmae @, Pre@aatl IRy
derived schedul e has been conpleted, it is inpractical
to frequently repeat the scheduling process to reflect

él‘ﬁ] R ”'aﬁ@ngﬁﬁﬁ t WY WR (98AuRPCUThe default
dgﬁﬁﬂﬂﬁ[oo{jﬁ Hgﬂo oute Y ¢ Py

Is a tool recently
develinpefivessels Maorl‘g)eanhgmde ﬂvata (@eg. ,Tebbthet thyyveres] e;apulld utilize

I nst it t RI NTEK L “
- Gl S EpRlcRRonD G o af PaRS HoRe e FIG HE fi Laden
| RARS e !ﬁﬁi”‘BﬂdsF RBARY @’?éfﬂllf)atﬁ‘@;’Sec‘iﬂ&f‘fcﬁ‘ﬂroyagesh“From

opti1 m zation” approach. In addition, the purpose of
t cmld ‘i"[s)”tspeatﬁled\pomtsmndermradspsrkdlp@ihnglemnpawiymnasf U, V and

opposed to a .charterin art to_max e reven
ob¥ -aiere ihis dpiogmatign &ﬁg)g?tcfﬁ Va’&ta#beocqlﬁ]‘ﬁgm BFléinarf’g it Blank or
CoRfL et et@tgos that nust be shipped. [0005] There

have been nunerous publications in the field of ship
routing and scheduling. One survey article is Ship

routing a edul in status and.pe ectives,

il e ShivaRLing Bbovestei e Roptieq ARBSHY & S gnall of the
K in cﬁ?ﬁﬁgﬂléan ﬁg%xgactB@nf%}n( @Q%um@é‘%ﬁ’ﬁﬁ?aﬁﬂécﬁ% the course of

article 1s Marine Transportation, Handbooks in

Onarsatesonkn Resmae ofl LSS, he afermeationSwi g worksheet is updated by

Transportation, M Christiansen, K Fagerholt, B.

Nygreen, D. Ronen, edited by C. Barnhart and G

Laporte (2005). [0006] One publication of note is

Schedul i ng OCcean Transportation of Crude G I,

Managenent Science, G G Brown, GW Gaves, D. Ronen,

33(3): 335-346 (1987). This paper addresses a crude

oil marine transportation problem However, the

nodel i ng probl em descri bed therein includes the

foll ow ng assunptions/sinplifications: (1) each cargo

(i.e., crude oil to be shipped) noves between a single




margi n. The probl em addressed in this paper is
different fromthe precedi ngpaper in that the probl em

WO poovlo6t433 he ships do not have to be the sanme BCRESZNEI012515
there is an explicit treatidnt of vessel conpartnents.
[ 0008] None of the work above provides a marine
transportation lifting programthat represents era
VRISsEng dhgeBopylats B{%ﬁiﬁ@?ég tah PEHPBNY la?gt ‘é‘ﬂqfss?lgf aws from
agqggr §ONsin ints. For exanple, in a typical vesse
s@hedﬁilng probl em each voyage consists of nultiple
| oadi ng ports and nultiple discharging ports, the
cargos lifted may vary in weight and/or volunme, and
t”ﬁﬂ%\ﬂé‘g’égfé‘sﬁﬁm WQIH@HgEﬂ:I the voyage may vary
in a nunber of ways including, but not limted to,
capacity and charter type (e.g., spot vessels and term
VERdEBE) . [T IhpitAssigamennowerkshedthds vhek sixblovef the fifteen

provides a nmarine transportatjon lifti.n rogr t hat .
oprerktrsty ke RIS workbadk: afl b, é{lpq{éﬁia}gﬁ_%m?’&‘_r gg‘%eet contains
Cg]gtrl(; fal 'iﬁgutpﬁlraE YalRWsORROSES 1 e 'éﬂg){t e &itdl, ZbNEitiEe®Sforce or
APROSE mni T zat'| on approach 1 s inadequate as is does
nafsaltéw ragedrtiyulaepesssletota pareicelannoydge. iSyshct designatios ahight be

assi gnnent deci sions, does not properly reflect the

{ PeRsesTaY 1 T ISEATIBL, A0 GOBUTRAL P P TSH L0 g Fessel (o 2
a d short voyages on a ~
cE%gggﬁgR?Rgggﬁéﬂﬁ?%®§gfﬁ%ccordingly, as set forth

bel ow, a novel and creative conputer application has

been devel oped for making optjmal ,transportation

SEHIAS) | rERGORF SMHEte PP R HITPLL AP RN RETBp RS hept. Data ficlds
det ﬁ{%pﬁ(shgﬁt BRE 1Phsep Olf Wb 84, LpdaRX] Bt1ES Byohyping Be data in
mar gin tor the assignnment of vehicles (e.g. ”, 'vessels)

i diradxlypvaityabdlectiigean dpprqpeiateodatasoptam Gbnyeydigesdown menu,
reflecting common schedul i ng probl em characteristics
amerledmbedelloNVNe: BRI EF DESCRI PTI ON OF THE DRAW NGS

[0011] Th OVhE Gatnes DFIROGOFAged GRAS FRld 84h BE alififnaticall
det ai | ed ﬁlr(&;\%#%’ggh?%git&??r m par?Agof qt hi s 'a ey
apppulagidi withF4 Gist lofdalpivolysgesi or maganlly glopriaterewith jegly those
interactjon between a. user.and a.mpdel i ng application
wiveragasJor, whi C‘?Iﬁfré'r"‘gg"dgg’eéﬂﬁmgg@cm ation engines in

one embodi b gof nddit 81 tHRM8RHh veskel & §pot véReRNflaB that the user
jointly, provide a flow chart that illustrates the

wovaatd todwe dssigned iteypr dirallewied fiomarthe woyagieeandvent i on;

FIGS. 3A..3B, 3C..3D, 3k. 3F, .3G 3H 31 3K, 3L

3M 3N, andeBSPesiffation, uQ}er%{FEer%@Sa{féP& @éﬁé %ﬁ%grnﬁe“t’ where
SRy {2 RsiahRd{REdeY toVickieekatetl volydge] ai mirfig@ne (-1
e%ﬁ§§ﬂ22§?£§§{thesgﬁvention; and FI ? BPPyB%f 3R, 3§, b
3WisaBlows3We d¥vgantkd3vesee]cliiom] the stesignated eysaiage angagyeero (0) or
of an agﬁlication user interface for one enbodi nent of

t IR GEH P3RS R A0 BRESTHXCai | ed drawi ngs are
provi ded for the purposes of illustration only. The
particul ar data set forth in the various illustrative

sperEhedn FIG BFpthihdnformptiontis sepiatennder the gemresponding
far hypot heti cal  bu epresent ative schedul i ng
pr%ﬁ%rﬁ]lg%lgmi‘ﬁgﬁﬁ?égﬂé&PS%mei% derived there from
are simlarly hypothetical but representative. SUMVARY
OF THE I NVENTION [0013] This invention is directed to
a TIENEEHIRBPVORKSHBEETor t he opti mi zation of
transportation scheduling, an apparatus conprising the
same and a nethod for scheduling transportation

enpl oyi ng the sane. The application is particularly
beneficial in the marine transportation field. [0014]
The conputer application is able to determ ne the
optimal solution to maximze total net margin for the
assi gnnent of vehicles (especially vessels) in an

avai lable fleet to performa set of voyages. Each
voyage in the set of voyagesis initiated during a

pl anni ng period and transports cargo conprising one or

. oy



followi ng: (1) the cargo capacity of each individua

vehicle in the fleet, which is constrained by the
weepoéaapaci ty and wei ght capacity of the vehPClT/ESHNg012515

may vary between vehicles 68 the sane class; (2) the

di fferent bul k products (e.g., grades of crude oil)

bei ng shi pped and their densities; (3) the |Loadin

di[(&l%a

d
I gi ngThaNgthlise avarkshget is the nswéan,tg ok thenfitiaen wgr)%rﬁeets in

i . g = : :

] S5 BRUSHEhd AL LB o TR T 858y e e

spafe basis 68¢ agddabidetdratnathe @@chiry ehé fdrecach terth @sel. The net

draft and ot her paraneters, that detern ne whether a

vBRE ante 18 aray et prasiadhat LSPRasswpes d Emprerseeagpatter both
di i ' ' ; : :
STFREAL R BGALAR JyblE VAORANGY Dbt vopose.
apfly,f el the oplaniipg i geriodl areacdmplets; cind. (br the e¢malbthe, optirhization
vari ables with appreci able affect on net nmargin

cdAgzerehagbequosasedrnEhe fsm vesselorireahenet é&r@cr@fegéﬁ each day

TGP e hbEBSIhOhGHPAPAEer S Bkt dRalBnd fBHE aflAhér
ITrerent assunptions an I'Tferent assignment

constraints. For exanple, the user can force the

application nodel to assign a .given vehicle éoaﬂ given
vaY0IG2] andihe eneh ftirentate 16 HisterBHNed dYsahsynecied;daily pefemargin
f i i a . .
L6875 MR e Uh A Rab A= TSRSl B e vl
| vaAc tependingr on nige Aot@tl ologags séleetadahd [Pl 7ijmpbinent factors in
application runs fast enou%h to evaluateyypggrtunitief h
i alculating] net arggn, sucknps ehangasaly BrarkgnPragtdselejgtes for the
F%gﬁghﬁtdo&g%%fﬁﬁ@r L8 Bt WAlRo RN Skt hPeNEHel a{?é"héejalculated

0 suppor scenari os. |In one enbodi nment,
afgpt oaatdrotw@ebtionaisvéyages ahd uheat ichasgdsom ¢he npli bak rates are

bl ri si t ty tao fif d
ot bt i ebePati: o bkt WEHRBE D A s anc
I %%ﬁkelai*ﬁgld&%@ cally less than one m nute, running on

an uni npeded 3GHz si ngl e-processor personal conputer
DETAI LED DESCRI PTI ON Definitions [0018] Al words in

t hi ecificati are intended, to have their .

c dﬂé i on ah)r%’té‘éﬁryn gwo #WOP%# Fafler roélpeﬁr Pt th féalculatmg the net
c qgt‘é??&ﬂeoﬁ‘ﬁ% PTB@ALAIfR! 8 ReHR V8ssHS CfarhBlyt hi ne trade route
specification is set forth bel ow "Bulk product” neans
agpresadatote tofiavoyages nivoutimdofarthie sSiezt &analalang phei gades route

| oaded; .in ot ds, it.isd | kaged.
£ GRS eBIBiRS BEVayaBE PRt e S Tedb. ESLTY P atncigers term
gﬁ\fg%@l FSERBHE gﬂ& taﬁ%ll_ié's%@ ppRIPRlafC A& RS Fat& OWHE GerfPW&sels that

obj ect code. scharging," "demand" and '
" des tassignédotg 2 vaytager ESPSc usesothe ofinal i diseharging pest to determine

ports e used. synonynous herei n.an ace

Db et RISl EIE i G5 BB s the ne
" SHRPlfe f@Nthe §idcfidd Sottht fladeLr@St If NJrf; ALSDY usséielther the
as ports, are used synonynously herein to nmean a pl ace

whznugh oelr lyioe rate,olstthe targer off the Sendpand Mortbrnet hetrates (based on
margin" .is revepue or market val ue mi i ncurred .

caiser Pregisgncefedbafam wpiet 5 ok drsignedh kDS WS s Ssgified ETD
Vﬂ)@ﬂﬁnitihﬂv@s@éﬁ;ﬁisﬁidﬁ'} &5 86teAHIne HeRridnESYush Afed Nofth. t he
phrase "spot vessel " can al so enbrace any vessel with
simlar short termavailability."Termvessel s" are
chartered for a stipulated period of tinme. In certain
preferred enbodi nent herein, the phrase "termvessel”
can al so enbrace any vessel with simlar long term
avai lability (e.g., fully or partially owned vessels,
time charters, bareboat charters, etc.). "Vehicle"
means any ship, barge, plane, train, truck or other
nmechani cal nmeans of transportation. "Vessel" neans any
ship, barge or other water faring vehicle. "Voyage"
means any course of travel or passage, whether by

| and, sea or air, between two or nore points. THE

R ANFEF1 | AN 7N T F/~NT"1 A\ I ARAIFN 1 R IFNI I/~ I /A"~ A /M~



avai l able fleet to performa set of voyages. Each
voyage is initiated during a planning period and
WO e@POEIEAB3 S cargo conpri sing one or nore bul kK PCDUSINE012515
[0020] The total net margiA6is derived fromthe
i ndi vi dual net margins for each vessel/voyage

assignnment._Preferably, the total t mar Ln i s..the
SUMIBAI ¢ he FiGH 36 dlupties a hypighlndetre ¥agffheet. “This worksheet
V?Ssﬁp?de[té/da mﬂgﬁe\a&% ABBREL RSN ik Hdiakd Hrale1dted, &S e vessel
for 'a vessel/voyage assignment is, In turn, derived
f homorial eoyagd basiy akeds foobe frivdifisly ageoafficignts imdid netahire rate
vessel and a predicted incurre?@@gﬁt for th

[

i ksheat it th
usalaglation: needitgnbe updated) . Datniftsldsy (. thy wraskihegt thhat the user
apphiiGaL | Lt i QPR DY HeSfdkd 3D Qire&BFBr by selecti
ARG PRl Sell BRSPS by it
t he appropriate datcaption fdmch dropdiosin memsiane set(fagth bhkw.

i ncurred cost, which cannot be known for certain until

a vessel has conpleted a voyage, nust be predicted and

( £ WOk REI ifkdiTy | g
bidsoelg‘ggnmzf\i/égg%\rgdr%?ng %@%‘é@se})ﬂ%ﬁi@%i ons. [0021]l Thgy sions
vesgelJAPedr npan fESKeferSidieKenys'AGbforedmabpineGudaSMED” for
vessel in the fleet

e an differ in size, shapg,,.caroQ ..
c e YYledjteaeangan.t y,SNQ? CELO‘[ Saneapore, d??ri oHD SH sggﬁ for

f i f.f i 1 . L > Q
fp\gog{he@ugdgﬁ,pfpésén 5B %féd%ﬁé&i BT R 1RBIRK $AERS” for

any conbl nation of termvessels,
oReddSyeaad! ‘SWARR tfoaWeshahfrizay, BpbIGvadsethese gegion codes
Preferably, the fleet conprjses hoth term vessel nd
SW&XW’@%%P§PHF?P%W§‘&# Sﬁ'inerBWéﬁ‘bgd’in nqL, SO eRs é‘e ayd C.
in the fleet, regardl ess of the econom c basis of its
charter party, is classified as either a termvesse
0106186 VETaeh Shipt + Ahe ranss afeach wesitabls tarimvesaelein the fleet.
avai l able for nultiple assignments (e.q., fully. or
R LG B, She Bapies appear Upfek! eﬁav‘r’%%ﬂg,gm&&}eé%%l? Tow A.
charters, etc.) are typically classified as term
vessel s and vessels that are avail able for only one
aqe01stentSeuth Nopouall Moyeges siTheetSagh’s potiovasyeiage “From”

[0023].. The voyage definitions, including,the rts

via§F21t P amcgie%ggg&g}sr {gldl taﬁle?@?hﬁ:’a{)%aﬁm%} g‘gleﬁtgg by the user to
h%%%gﬂ@ﬂ%%-hh%%& M?Y@@&es?ia‘té@ feiR VeSRECIH FPES. BOE this south
attributes and/or associ ated constraints that are .
r alotivnalt voyagehénformatiermis Tidentéfiest mnidenutlss apprppriate headers in

constraipts cap. {nclude, but are not Iimted to, the
fdPiBRP%E?anﬁﬂg%e ports that need to be visited; (2)
the identity and vol une of the specific bulk

product (s) that need to be | oaded or discharged at

ed00158]r t “Nogth Nppenalantbyageler Thel ENaribégiotionalt eyage “From”
amoynt...Qf cargo, to.be loaded or .di scharged at h

pcﬂ“ﬂ; L%(% dSREA TG0 EF BN Sy \%caeoant ?‘?ﬂé‘c\?ﬁlﬁo‘; 'SFﬂelche S user to
t ha1du 2R iOn & hifl BEN RS Gh Bedipiflted RIA WREREE IRIFIERGE, this north
port. Each voyage definition can consist of visits to
midtiophlevdyage ingleptfied undet thi¢ spprapyate diepdars & eelumpak’ through
hﬁge a cargo that consists of nultiple types of bulk
product (e.g., different grades of crude oil).

Accordi ngly, in one enbodi nent, each voyage conprises

a | oadi ng segnent where one or nore bul k products are

| oaded from one or nore supply ports within port

specific quantity ranges and within port specific

| oadi ng periods and an di schargi ng segnent where one

or nore bul k products are discharged at one ornore

demand ports within port specific quantity ranges and

port specific discharging periods. [0024] Preferably,

the total cargo | oaded equals the total cargo

di scharged in each voyage. Accordingly, in one

enbodi ment, the total anount of each bul k product

| oaded in the | oading segnent equals the total anmount

of each bul k product discharged in the discharging

o o o oy o



di scharging ports will have different physica
limtations (e.g., maxi numdraft, maxi num vesse

wo eqogbbi4and wi dth, etc..) for vessels that utiPCRESI00£012515
port. The specific physical7characteristics of each
vessel, such as draft and other paranmeters, determ ne
whet her a vessel can_neet paort constraint

BpIgL Foveifye (Rne) KR Lok e 9@t Bup Teeder eapy notional
| L ‘

n;?eygalg(ﬁ:on%unpefr‘rg)ﬁ'f o&nc?af(b ige%ﬁgﬁld ﬁkﬁﬂs quvgg’e glg an%cl:aé)le canal is

ablo9ededOr SIS reRidicss diie tabld & diﬁeleﬁine [tRORE] hitd rate farathe term

voyages are short enough that a vessel orm a
segpselriessed fonctha gweth wgswb alggenaln\rqyag?seﬁwvﬁ s gelected for

Ian n )

oS BN PGSt K FG: JRTEE Bt ik g {5 Fiaion, 1 US
bg16us ihedeito dpaﬂl dayplie sedurhtinatolunmagels tirongh K@ under the
pl anni ng perio Typlcally, in this enbodi nent, the
cappsgprigte'heeder.vessel " will embrace any vessel that is
avai l able for nultiple assignnents, including tine
charters, fully and partially owned vessel s, bareboat
c[on1i66] S, “MeétCHirklCimge, KSR IperniDt WiSie- Aotyibg:e that represents the
assignments_can only be made .if th termves (g A P

mn%aémeahaeév@ﬁ \PEE 8rigR K:‘élQ?th% anar my ﬂteeﬁs&ﬂ fale rate for
con tre S, @ f hy SHIHRY ”»
ﬁa‘i {15‘&&3{51 p&g\% §ﬁg§b§1 a?spfélnn%lﬁ gpo e\c/g%g el s ar eeVIa o
nappliczaplec@nhy igplovvded. LSIPS rdferencenthisi tplble to oglagkate the net hire
because they are usual]ly hired on

bxate Jor gerﬁengmeysel gm;ergsowt e nQrEy, AR ,soqtg 1opﬁ]§Y(%'ages the user

phg%/ LEcidl oo ﬁ{ Yife dafd EQIﬁMQﬁ%@WHehtWoﬂUs&‘ﬁe ra3éd @Ffer from
are essenti a Iy spot s are not typically

alkhoowrdificd NeiHfiBaseWSs irgtee Theyaiedatiqn0@dVpro-ratoae extrapolate

enbodi nent, the_one or nore bul k products are, li
blfwclmn@awt the Wogldsgalpryre thaierg smaller s esgs jhie 'gints. 1n

PEIEUSS e ﬁepﬁ'@e {te IXoEmSidid, §h 81.S 9 GodER cRIméhts per day, is set

petroleum or petrol eum derivéd products, such as cru e
Olfbrth iNEsluthine Sethrougs ABi ureler dtecappropviateheadefser abl vy,
the one or nore products are one or nore different
grades of crude oil. In the case where the bul k
@Hﬁlt] S aKgt Aiddthddigh SK$Hj‘?e1d OBNEuAOL U taH]&that represents the
th Icafly refineries or ports that service refineries.
Ochapgr ini et hire rhtes ipres 40 ajoplai pertton shafget inithe bnnfl@itﬂldrﬁost for

is the optim zation of cr de,par suc cxri
£ GACH MeToRanYR¥EC PPEIP oD ertaand 1oy oSG 56 “Via” an
%@gﬁémﬁﬁzﬁ UjsdShvide@m ESE‘S%fér@E@E'tHﬁ&aBI@ tbefetdrftfie the net

tions 0028] The product of the application is a
r énmmare.ﬂﬁatth@ meriro vessekbased tapy iy arpet mmpgorqal wyages the

st b 1o e Ch i e b A 2t b ey o B e giffer from
by ?\?&?ﬁkreﬁﬁ&eﬂﬂél%ést ValuedNEhe RARMiIMBAwill PR-#8Obr extrapolate

upon running to conpletion, provides the marine
t rfanshargeatin (fnelsccbﬁedhlateerremdﬂet loe larget 8winni0 dollars per ton. In

| ST e Bl B A ETRRRE, HRIPS) Z0dO BRAG0 G agy gov. i s
vEgaRlis cBﬁhuﬁ%ﬂh?&thWﬁﬁder 40 a gb ERBaLad.i on for

t he vessel /voyage assi gnnents; t hevol une and

wei ght of the each bul k product (e.g., each grade of
crude oil) to be | oaded and discharged in each |l eg of
a recomended vessel /voyage assignnent; (4) the timng
for each port visit and the |oad and di scharge events
in each recomended vessel /voyage assi gnnent; (5) the
net margin for each recommended vessel /voyage
assignnment; (6) the total net margin for the
recomended vessel /voyage assignnments; and (7) the

fl eet schedule and forward position of term ships. THE
MODEL' S HARDWARE AND SOFTWARE [ 0029] The nodel i ng
appllcatlon runs on a conventlonal conputer processor



busi ness data warehouse (BDW, or other types of
busi ness applications can be utilized. [0031] The

wa@ppbiocasi on conpri ses code that defines cal cuPEl/UsI088/012515

simul ati ons, and math nodels8, and calls upon an

optim zation solver which is integral to, or
interfaces with ion to solve the math
noHd) §E WWQP@@WPwﬁg&l s witten using nodeling
system sof tware such as Al MM5, GAMS, | LOG OPL, AMPL, or

XPress Mbsel. However, the code could also be witten
ufl0162hny ChnpléraExady workishept isthgieageh iof theufifteqn Worksheets

AR S SRR PR Bt B g
Fégms %E Q/?s‘?fﬁ?% Cer®din $RHY] Mehid hﬁglﬁfb@ﬁ&ﬂm@w 68 example,
m xed i nt eger

I near progrann1ng probl e
Pueder the desn|vessed domrhctde ’Dﬁ@éxks‘l@ﬁtes@uld(mﬁmamddwhenever

0032] Th pat Cod
285w Bk PhanEedn(thE FOBY HAIEOSBTT NG oGS Anigr i S fegpayessel s
N&lo QOF WHAR AR BB fis ¥RRae! s 1n an

oWV £ 11 {t
aval F£ Pl eet to a set of voyages to transport cargo
conprising one or nore bul k products. The

dat ted fi
OBy " bR TR MEsERE 2 el FERefte v kst The
d WirksiRed I@BQM&lif agmatrﬁxﬁﬁ bellERRicBiRY ptibulhr tdriDI33sel/port

In one preferred enbodi nent, data entry and storage is
acombplatished @sxhngnaA Extsepartiotler ftava wesselshe limngl aspecifies

IS MW|tten in. the AEVI M5. nodel i a e .and
upaeAlARDE SIS FOS PPHTGIE FHadat g EALY opuated
PLa[ g{;&z'd@a hi¥le REQEVRBEel bAd tpakSoreARGKINEPSpulhted with a list of

program utilizes an AlIMVS interface for execution and
oumguthosamam esssklssantaporthibat bes lteifa’lasf r are@x¢lasign designation.

' feqd |Fg& %8-8 x](\RIFt?l Ckol'{ ofq'rzﬁ\g F]atcg aisnhgés%e ) aC{gstrlcted are
b%ﬁcﬁ%@t@d a N@Bfanﬁ@mtl&earg%%itf& iBMRdW Ciatsb @plawHofIddrtrEference

various interfaces and cal cul ati on engi nes,
prp@ﬁensrre;mhaembmdltrrdcltlnm% to Hdl puftherwoskshegt. u%pqued@apaalcular

S SRS BH B BT SRE BL n
t %gﬁ rfa?éjm‘éﬁmﬁ Atﬂﬁﬁﬂ@dé@ll ihaRh®s Vi Hdrs is w&stﬂ’b@lon

nlng period to be optim zed. The data is input
u5|ng a "Data Input Interface" - such as an Exce

%ﬁ]om%%m]?%@@w@ﬂ#ﬁﬁﬁ hg/a :ri)gzl )

whi ch determ nes the optim zation of assignnents to
maxi m ze total netmargin. The results, which can then
be{081Gtled, Thel Teren tShep (Riaunede Seire: wlgﬁhAgtsingmﬁemrgh of the

h h
oS FoelBLAE TR b2 s S0 oy FERR il Bl Servce

of w&ikghéd e RNt tHeSni@ibePORA&US tert @esRpIPATSE sp?end 1n dry dock
conprises a processing device selected froma sing

pr(ooess mmcrm fari prenddhmeingenance Jhe vearkshest slgid é)@étpdated as
directl not r nultlple interactive
priseesan: © I@ﬁﬁﬁé@?&@ fﬂ@PF@S??y to one another over a
conmput er network. The apparatus al so i ncludes the
conput er nodeling application for the optim zation of
marine transportati on scheduling. Further, the
apparatus includes a data entry and storage
application that is either part of, or integrally
connected to, the conputer application, for inputting
data conprising, but not limted to, the desired
voyages, the avail abl e vessels, and the planning
period to be optim zed. Finally, the apparatus
includes a solver that is integral to, or interfaces
wi th, the nodeling application, capable of solving

I'i near progranmm ng problems and m xed integer (linear)
progrann1ng problens THE NDDEL S CALCULATICN ENGINE

F A/ o - o o o




subparts and mat hemati cal progranm ng portions.[0037]

FIG 1 identifies a "Marine Transportation Cal cul ati on
wEogpne43yi . e., the nodel) that includes a "Siptl/asmog/i12515

a "Ship Revenue Optim zer” 5and an "Assi gnnment

Optim zer." These terms refer, by function, to

separate portions in the code_in one eferred .
o035k 1G> 3% Hisiraise |2 typitel e Shippdancsk Semyise worksheet.

%5%' ﬁéﬁg r]]%%%l%“l gvo%g.g?eg Blat thE u@é’ra{dgﬁglé%itﬁéﬁﬁl t iélg the data in

vesse ed voyages an term ne

sHifgitly vopaoeiaceingedn appiogriatendata aspiomufromph elropydager Mmenu,
termvessel assignnments that are feasible given vesse
coelidedhe faloyringy oyage constraints. The main purpose

of the Sh*l“QmF%\ﬁ?élu%h%ﬁtaM@ HeeachStehf Vel WRRhI UL L be an
out put one step Turther to determne, as one or nore

| huneatatipalbg reensiatgl pisohifeewcryt ineilablel tarm o@sspd oreve mapually

that each feasible single vessa%/v € assi nnen% caﬁ )
egenerataslist of oplk tIPhEESEISHOE WINGT MAigRance Jpioggiagon 1s
f 'agit.e si ngl e vessel /voyage assi gnnment and each
feasibl’e multiple voyage/term vessel assignnment can

t hen be ¢alfierVatyade,byhaseubece ponbérad thé lashasseged voyage that

based on the Ship Revenue Optim.zer autput. The
Aths; tgrmwgssebsiq ‘z‘%‘lnpleFFehef(B%tWﬁ €21%%s one or nore

m xed int.g ice(bh??alfﬁe REASEASFARS thE RIeVEselliB@xpected to be
optimal solution td maximze total net margin for the
astt gfweevite.of vessels to the set of voyages using the
feasi bl e single vessel/voyage assi gnnents, the
feasible multiple voyage/term vessel assignnents and

t E@Oﬁ%ﬁ r eRPRIE! 51 thi6 S AN Rkt fHRhAinder fhelcof@§ponding
feasi ble assignnent. Each of these portions of code
mhgaders imgolmahs Be Boamt Corespectivelyone anot her and each
of these portions of code can be broken into subparts
that may or may not be contiguous to one another.

[ 958k PEAEELEDY WORKSHEREEM i nto a sinul ation step,
a revenue optimzation step, a net margin cal cul ation
step and a vessel assignnment step is one neans of

achievjin [table run;ti er.f.orympce,. en~t.h
i ggwén%o:i'be %Eofﬁﬁciu%kﬁﬁisge tHg tl&epgqnflé gr\iﬂbenﬁgtgﬁn gv%gl?sheets
Pef iy IsbRew sAbebk AtThe Fpotclidd WhtiGBtetRilBMIsaRe user to exclude

conprising twenty to fifty voyages and an equal or )
grspat eessels fben ofiting ceuhin ports | Fhismnight osces, fpegxamplgqif the

typically le t han one mnpute, .ruRnin

uﬁ}iéﬁi?zag‘%‘eé Eﬁs—flﬁs?iqﬂggfnév}%er GBI BPTE o ?nggna &%be%g should be updated
Thegdn@vthere is tathaftbé h fRerared ehddoveiz @hichnsbrisheparticular spot
Assignment Optim zer portions of the code are al

divessed seallonyadtonssieopahen & newrspelvesseldsaddede S| MULATOR

[ 0039] The main purpose of the Sinmulator is to

determ ne which vessels in the available fleet are
cqodieht es FIG. eashilgirags hntypical SSpotBixchidgagaskshtbe The
Simul ator nmust determ ne which vessels are feasible
(iwarkshesapatblasicaldy apsratrir of rrglla indigades pagicylarpmet vessel/port

te r.al . and sical. vessel ;.and V. nst [ ai S
SR 00 0 e RSP ol RA0E SBRE DLt oo
t hRrRY aftleapbevédserindagistt felds cah Be uwheithally pbpuMasiswlth every
can performthe voyage | oad and di scharge tasks given

t yarighle spat yessehendvpadoasmanerlyopepwated twish atléstiaf emg those
voyage. [0040] First, the Sinulator determ nes which
vessel s are feasi ble based on voyage tenporal

requi renents. A voyage definition specifies tine

wi ndows within which a | oad or discharge event nmnust
start. The Sinulator perforns a forward projection in
time to predict when a given vessel can performthe
voyage tasks. This includes a projection of when the
vessel can arrive at the first loading port in the
voyage. For exanple, for a spot vessel, the input data
for the forward projection includes an estimated tine

o o r— o, L ) .



portion of the voyage and still be consi dered
feasi ble. [0041] In addition, when considering voyages
w0 o009a61@8s rent pl anni ng nonth, there are opporPCmMU$1088012515
in which short voyages canédccur in sequence and be
covered by a single termvessel or its equivalent. The
f orward Frojection of the sinmulator is i enentﬁﬂG 3J
S

stRot vespsts and RaTtsireleanito oy erelpaigs BB at T iHs ™
Sih%g{o?tét 1{8[' WSS S&kaih NRLsetafe fRBRIE Ere ihARale@0! NBWHAnk entries
fir etermne If [wo voyages can occur I n sequence

( gregperniifted fve Rowrel, vional placeholdet nefefence tpoiro &drepeatetdsmultiple

of a voyage occur after the ti w ndow for the . last ...
dtimes i égg%\yélpﬁ werkshgel: nke exd %))?.miga]vz\a/: ﬁgﬁ)tr‘éesse?l ffom visiting

v s, 6pOHe, ' i ti RMblank cell
o SRR Jbe, 1R o6 it SRR RopAIE rhRl LR A

t hlidatersethud thelews aonedtrieiot.s for the two voyages. This

is acconplished by continuing the forward projection
intime so as to sinmulate a sequence of voyage 1 and
V‘iﬂ%gag%f%zcﬁﬁ LRV ORKHPETi S perforned for voyage

conbi nat1ons that contain three or nore voyages in
sequence. The nature of the business problemis such

oS aoe T CATolo G kethdt B R of the fifteen
Ag R EEA inopleoﬂgD\So%?gl%DJoQ. aTherSeLearaATollWbriishBet provides

assi gnnent of voyage I nati ons (one or nore
vinfagasor asehab deteiniablié & epyageeshmild avlibhayld enot be routed

i t .hot typi I1y,. | t T .
 Soue D it Gl gdur rhRrie e REE Y DrBREs ja e set of
Siy ] Aldsdis, S hdrPbhaY RIR@RadsSi gnnent s do not

typically apply to ships wth charter terns that
provide simlar short termavailability (i.e., ships

that are essentially spot ships).~[0 Second, -
silon R or FRGeskieafaphg bt Rubischgf (L g HhaRe: god fetds in
bage gvo?{@sﬂe@@th‘é@XﬁQ Qs@¥Pufsaleith@SY Fding The MarARedirectly or by
physi cal constraints can include:” the volunetric
capleciity anf appropsistel dataheptitera dives thtdrémDWPWIE apery, t pckyde the
a v?sselt maxi mum and/ or m ni rum vessel draft upon
arPi¥IN8and/ or departure at the | oading and/ or

di schargqigsHUfidys T CRATPUERSE! esiimRlc8CarRE, téicommonly
arrival and/or departure at the |oadi ng and/or .,
diapphed go rejl possels, fantheoduration o thes‘aeghstt”r anch{ Taggn cHoyage

m ght prghibit . a vyessel fromvisiting a given port. In

a P%F%’Igg?‘ ﬁ“%a“%}ﬁ&sﬁlﬂ%fﬁfﬁna he tool accounts for the

densi t ysght $IiB TG ValRs,CREGRatey REShd ©118; in /SUSE000 increments,
grades) and tolerances for the specified | oad vol unes.

The bealpplitditd dhspdieiessils for than'dBaliase’ wyage apdtheedeaden” voyage

veE%FI b€s§d on each | oad and di scharge event and the
adBoueh ey Sues G83ei ght to check for feasibility.

[ 0043] «kpipegetriadid of dach térhdsseltin e fegsel (or

equi valent long termhire) can neet the tenporal

requi r sBENTE' (Smez Gianal DeeTornaggh she ameurtpfcqaren.iip fons, used to
engi ne .chgcks tol'n ure that the termvessel is also

f SHETTBIRC PUYZ F918 B’r@si cal constraints of the nultiple
voyage ¢Qubi Tal[isPM thd I8} MW .SVS1 050 irlcferhént, 36 eidtetervessel,
a conbination of 'two or nore voyages, a termvesse

muet aiBadlabtd voyage dhrougle thee$ anad dxoae Noytherm Bysone and for a
restrictions, etc. of each of the conponent voyages.

[0044] The result obtained by the sinmulator is a set

of feasible single voyage/vessel and nultiple voyage/
termvessel pairs based on the input data for the

voyages and avail abl e vessels. This fornms the basis

for the full nmultiple voyage assignnent optim zation.

THE SHI P REVENUE OPTI M ZER [ 0045] The Ship Revenue

Optim zer builds on the results of the Sinmulator. The

Ship Revenue Optim zer takes the feasible single

voyage pairings and determ nes the maxi mum cargo

o - N a

, only



cal cul ates cargo revenue using the follow ng fornula:

CRevMAX = FR * ( WSMARKET / 100 ) * C where "CRev
WOR0/06=33 he nmaxi mum cargo revenue for the PCT/US2008/012515

vessel -voyage pairing, typiétally in U S. dollars, "FR'

is the voyage flat rate (i.e., Wrldscalel OO rate for

t he voyage), typicall in US. dollars. per ton, )
SMEB{‘ \?qy)agﬁ éﬁ/rgagk éliley SB¢2 @%If@méb%U@Etﬁii ALY f\é\ée%tlng any
er e t a - mn 1 . - f .
R iy s LS B Bobat oS00
and/ or<[pdet” amhRareanCargbdrthé kelsy oyEde 34P00 [repemgntFhior each

Shi p Revenue Qpti m is prefera i ypl enent.ed as .an
Lerm| Yasely quré)@ﬁmﬁﬁ@ O 6ma€fﬂ‘ify %}1 tVﬁéfa%‘h%*H“g the 'Suez
I@Xﬁaque Opti m zer does not need to consider which

Vv

Ssels to assign to which voyages. Rather, it
consi ders each feasible vessel assignnment and

maxi m zes the caorrespondi ng cargo revenue., T .

r 903G H) t i lanFlGas K. @iy mfempaion,ts ?ﬁtzéftgo‘ﬁf‘q% e corresponding
C = i § . RS 11s0d2hi Y8 tdre@Qirect]
pg%efsslﬁocﬁé&%&ggb@ g% )gng?lgg?gvs%lﬁ &ﬁact abl e set of ety
Cat ealbdhicansingfactorc@ot Beovar)to replimstecthegiGanel tolls:  ( a)

one LP which represents the conplete set of feasible
vessel -voyage pairings, or (b) N smaller LPs where N

' n QX Ad8ed 2k HxRES antB-filter for
mﬁ‘u’@:ﬁkagﬁﬁ%“g-{r%%ﬁgﬁﬁ“gg‘?’%%gﬁgrgto oneé vessel -3oyage

P &ianipigatirBoidw sippdara ddreiewpd éh thet Werksbert (¢.gs wiaw aldgta or only

the difference between the appr | S not . .

i HeF@HIRE na PATIFEIABVeEh DREIRE R 1hS afifitsg s activated by
Sl t 5 as CPLEX, XPress, XA, KN TRO
etﬁtl:e.‘?é%cr{:\% Zeé%ga\é a’tt% %{g‘fb\?é the LP problem THE

ASSI GNVENT OPTI M ZER[ 0048] The Assi gnnment Optim zer
deterni nes the 'ﬁl]‘l: combi nati on of vessel
agﬁ%ﬁ%ﬁ%\’\f@%%%ﬁ Hs the highest total net nargin.
Preferably, the Assignment Optim zer is inplenmented as

one or nore m xed integer (linear) programmng (MLP)
pro®iZ3)s. Mbhe Portsfveorkiept istthe tyeKi atfifigeniwerkeheets in the

it Rﬁﬁ%rﬁp%eﬂ‘g{egﬁf S{voﬁ%bg&ﬁ&%ﬂ&ﬁﬁ% gé@gﬁie\r\}g?/tg fg%)g{hieogotential
?f@hﬁ :?Eﬁr}{ﬁy YRGS NBIrC@R S Bl Voyprt. IMEY dMesas) sdafygically

e can only be assigned to single voyages but
t eloes,vieshelestharfollotving:i ithe cata the pest ceh@ympoothinia ppé out of

sequenti al .yoyages 0049]..The deci.sion var ihabl [ )

© RSl g AR, orboh v T B o 0 & p30hEEe Hhireos por
t QEUREN MY LNRAGR Sind THES AT Sar¥SShBRintbh Yep&tiay and arriving draft
deci si ons, and can be represented using Dbinar _ _
valeptihland # Opyageavalap |Vésr)lds1cnleamummlpr-rr3@e1 .wor%/ﬁé\eet is modified
objective function,jg nmaxim zation of fqtal t .

e Rima RRPert f5t Adefett HuPhpRrt Pttt el g, g modified.
the net margins for each assigned voyage-vesse

conmbi nation (where a voyage conbination is a sequence )
of (061 B4 lor nPIE. By Hiyetryies BaybicabPere worksileet- hRat belds therein
vessel assigned. Each vessel can do at nobst one voyage
aﬂnguﬂ?aEH%ﬂPﬁ%Pgbut a termvessel or the |like can be

assi gned &gy 2 FROMBRAE ST &dchipdPt iEluATIgE VONRGE'S enth Which shows
the assignnment optim zer requires the net margin for

eahb défaltivialues foyapart viseosus] vphies aresndknpwput . For

feasi bl e voyage conbi nati ons, the cal cul ati on engi ne
determi nes the net margin for feasible

voyage- conbi nati on and vessel pairs. Gven this, the

M LP nodel can be solved to produce the vesse

assi gnnment that yields the maxi numnet margin. A

suitable MLP optimzation routine using CPLEX,

XPress, XA, KN TRO or another other MLP solver can be
used to solve the MLP problem [0050] One input to

the Assignment Optimzer MLP nodel is the net margin

for each feasible vessel -voyage pair. The Ship Revenue

S~ s o= Y o




pairing is a cal cul ated prediction because (1) the

i ncurred cost, which cannot be known for certain until
wW@2008861B3 has actual ly conpl eted a voyage, nusPCD®ES2008/012515

predi cted and (2) the nmarke2 val ue for each

vessel -voyage pairing is cal cul ated based on market

conditions. [0051] In a preferred enbodi nent, the

mar ket | vALIR fofesgaion e WIEHIE Jas R8T 18 25 PRk APt O 2

b ch feasible spot vessel assignnent, includes

aE%EE&LPﬁg value. In addition, in a preferred

enbodi nmeriBerth [$eart Mime) etie @atiesf tmefefakiyblire ntibrany vissswiunded

assignments and feasi bl e Sﬁ?t vess assiggnents are

[ I
ctl thamsersst kaurs eack porywvilig)iow Héfeiﬁﬁfﬁ’&géigc
|11 ustraiq U@y, » Pafous@forRackpef idYeflBEtSthe time a
enbodi msn{\,ﬂgqf' (?Ettﬁ,i ‘%tg)tén?{égtﬁ{at 0 oesti éatg Ear ket eval ue
anéesstNgsgs teberdoatidof de-bémlasitbl;e vessel - voyage pairs
are set forth below, [0052] First, the nmarket val.ye
for each PeEping ga%epo{hevré?]sé‘? @Qé%ﬁ@ﬁ?ﬁe’érﬂ abé”%la‘ each port
cal-gul | i g Pulieyean&: and ot her
rgJIllg?g%{iﬁ i‘}réggr??:]?oa@| r? o?gr?at igon.uﬁre parti cularly, the
est i mat edBerhkait-Offl Timef bthedatest tirrasf bhy is puilitarg$iged rounded
assi gnnment can be cal culated as foll ows: MWSPOT =
CremmgatesCrNpaarh-Posc JERIEOW: 2[Vepeet MayBRRRKET / 100 )
* 3+ ClRa QRO e ISPk bf dbficin military time
esti mat ed market val ue for 't he voyage using a spot
vessrled toGReiést hsut, Fachportnwill @llowoa vessshde departtfiem the
vessel -voyage pairing typically in U S dollars, "CT
Ukegls" i s the applicabl e | aden and bal | ast voyage
canal t Ol‘JCﬁ‘a{lé) EwWifdf, V¥ agfe, lildlouO Ul thkBe e Port %o witch from
notional spot vessel having thesame characteristics as
t headippbr dBskaingoonzegfade iof crirde aibyaipmdingDe) dipehrrgingsanothe
the market denmurrage cost (i.e., market denurrage :
déﬁ?%FQQﬁﬁﬂQ?%ms denmurrage days) for the voyage
assum “@elgnllfo?{ CSRFSe, TS RLLE, Wigs @hﬁrgé RQkh {R6 @vies, in U.S.
i ncur no denmurrage costs waiting ahead of the suprI y
d #1660 aicréments; fos & veuplarge ¢rodacamier (YLERD clasadpssgls

o0l 16 AE188s S5 e Rl SYERS s st
iv\grrlﬁtﬁenféﬁdr%@w%ﬁ{axtc@&s VWEMARKET i's the market

scale rate (expressed as a percentage), "C' is ,
t he max{Pamperatued” t(optsorad), cthegtypi¢at tentpergies «if eagh port in

carry wthout violating vessel and/or port constraints
f(frrailf?ige\?oyage. [0053] Second, the calculation of the
i ncur r ed (G508t DVWT, "ede mbgiagink | RadReighy eselin aSBieH3RAEh port

is calculated in a simlar manner to the market val ue,
exeipertnitaet vesaeldethaveypon amrivel,are repl aced with

correspondi i,ncurred cost, terns re.partjcul arl .
the pr e%&@&’*n %@%t@aﬁ?‘gpg&lgb R é‘gzﬂ‘ 18*0(51 S’sﬁ% 'port will
Vv it 23549 BEYe GFh Aeivep! cul ated in the fol | ow ng

nner: |CspoT FR * (WS EXP/ 100) * [(PCM n) +'g§; * ,
OvRat e/“M) [AmivBCESrge” QFusights, the Snewiamen "weiggP@I crego, in
the predicted jncurred cost r. the voyage,using the
& DEidtere e pork I pEn & Vsl Blnd e SO R AR L
Vor | dseq)rg 1@val WPirge? | (Yolutnd); The dktiadusn PRIlumeNof "cW¥go, in
EXP" is the spot vessel's expected Wrldscale rate for
t Halobapralyeeashpoeswdtipersnina pessekbtotheaye uporanwivel; i s t he
part-cargo mninmumrequirenment, in kilotons, which the
spot vessel owner charges even when the vessel is
| oaded with | ess cargo, "Ov" is the overage (i.e., the
anmount of cargo | oaded beyond the PCM n), "OvRate" is
t he percentage rate discount, if any, the spot vessel
owner offers fromthe freight cost for shipping cargo
in excess of the PCMn, "DCESt" is the estimated
actual demurrage costs (i.e., the vessel's denurrage
costs tinmes estinmated denmurrage days) incurred if the
spot vessel is assigned the voyage, "CTuNDi s" is the

g, s r



publicly avail abl e indices and input separately.

Therefore, since the Ship Revenue Optim zer has
wa@boogae3xal cul ated the kil otons of cargo, thePGpUS2008/012515

vessel cost can be cal cul avgéd. [0054] Third, the

mar ket val ue for each feasible termvessel assignnent

can be calculated in the same manner a spot ves
pl us aMiat Cangee (Velume a(@léfm‘rli’é‘&u’é’et’% q\f,gqaég ﬁ(domns cach
par ‘rgqtp d Sie: vaI ue for each

Rasi @Fé%ﬁn"%g%% ltléassl S)n d‘]‘Eﬁtg‘ljfcan be cal cul ated as
f ol | oviavIaMCREE @/@gmyl\m maxifluNDifeight D f@anEeAlin Kildions, each
[FR * WBNMARKET / 100 ) * + CTUND18 + DCl DEAL +
NPPYt Wil permifpy vesselfo haveypongdeppiii®ed nar ket val ue for
the vaygge ﬂegﬂaﬂgrcaﬂrgﬁm %%Sﬁgklmm%xﬁm‘ﬁl nheté€each port will
maxi num car revenue for the vessel - voyage pai ri ng
t yerhtieh WssehtoLb\aSse ugoh IdapaaturéCT UNDLS" is the

appl i cabl e | aden d bal | ast &}/%Yﬁ‘gmeg%gféag 31'[0|rt w1leerm1t

the voyd emﬁ’ér‘f“HmP
\Y; g characterlstlcs as the term
vgggsgie gl\gr\)’er mt € voyage, "DC 1DEAL" is the market

denur rdgin Deaft,” (the minimvem Kezft, de meaterageact giortywilhpermit a vessel
times denurrage days) for the voyage assuming a best
chsag ekt 0 where a spot vessel incur no denurrage
costs ‘Vi?['aﬁ' aﬂl'lgﬁgl ’@fthet Rax 2MBR! displaegenfbf hRRsdel fatkilotons,
supply ocation in the loading segnent of the voyage,

" Bl porswill petmiha vessehtalitavespogdeparturea t er m vessel

o D LB oSBTy SR o2t rons,
t%&éﬂﬂg{&%&%ﬁ %%tﬁ@@?éeetﬁﬁauet®oﬁ%%ed voyages for the

pl-anni ng pe and a specified start date for
i ncur rihvtgnt[hepldathwnnmmlmabspﬂwmqiléa)érﬁedessﬁl tif lfliﬂéons each

daily rate Contlnln untlil eCIerd end date, "FR

i PPHVIIREEGY & Yespeltgfiave Vil thGhofiscal e 100 rate for

the voygoR) mimp! 8R! bxirurk! p%mﬁil@éd aianifoRT héi@ht, in meters, each
WEMARKET 1s the market Worldscal e rate expressed as a
p@bnemﬂlqmnutaanvjessﬂ tojhgve wathimthienom; t ot al tons of cargo

that th n cary t

and/ or ﬁg&f&iéﬁ% ﬁ%ﬁ h?‘? (\)Af' I%A Lgrgl an 18&1@&%@8%{%%]%%3 areet offset
higfen Vi Mﬁvé}gﬂtﬂrﬁ@emcﬁt@q‘e)i s derived from a dai I y

rate that t he agp i cation assunes the termvesse

earns &VogagchdVh Multipliers op | Befng te et the c\Uprld{Seale rate by

53@?‘;‘} Bé’ Ey §ﬁ15| fgﬁﬁ ' ga%grg?to% B?engtﬂ?rbfgr dlgc%uﬁ ?t;hgg f‘sﬁassomated

f QFittb £ gbAMhdds tre firdcdischdige pat iy a Ivay@ebaﬁd been
reached. The dai é% rate accrues until _ a_specified end
0

dat e. _I\‘Ié’toyhgfr WS Glopstants” g suegns & a@raﬁtébe hi4 Orﬂ%%:ale rate by adding
b It tagsP, o EeF p BPERIEForif S NERIC assbBUERG i lport that i

S upon co
ofthéﬁgstagghg@gq,owa,gﬁg/ag@r the current pl anni ng
period. Termvessels (e.g., termcharters, owned
vessels, etc.) are avallable for sone perlod of tinme

PRBE7ALC: 5 6 S0 RS HRRfgn AL ABNIeAh RO thd BBiresponding

inrtrated wt
| 'H%@hé/rstuE‘eéluhﬁﬁsde-){/@ﬁ&ﬂlpsm,lrbsﬁeenﬁsyj gned to future
voyages that are beyond the tine horizon of the
voyages under consideration during any given planning
peri od. Having termvessels available for such future
assignnments has an intrinsic value that the net hire
value attenpts to estimate. The sinulation step has
cal culated a forward projection for each single voyage
and nultiple voyage/vessel pairing, and thus the
conpletion tinme for each pairing is known. The too
establ i shes, or the user assigns, a tenporal reference
point (i.e., an end of optim zation horizon) after
which the daily rate for accunul ati ng net hire val ue
Wil | begin VMere the tenporal reference p0|nt IS

N a o o 1. . -



where "IC TERM' is the predicted incurred cost for the
voyage if it is assigned to the termvessel, "FCON' is

W b@9femB3 consunpti on costs for the voyage if PCT/US2008/012515
assigned to the termvesselé4 "PF' is the port fees for
t he voyage and "CTDIS" is the |aden and bal | ast voyage
canal tolls for the voyage after accounting for any
&&E@Qﬂ?%@ﬂﬁﬁm HEEY projected all the voyage
events, and the termvessel input data includes term
vessel speeds (laden and ballast), fuel consunption

trak [FRgt-Region vedrksheduis the tivizteenthpefhe Gidleen wmpkisheets
ata aI so i ncl udes _Fhort fees, and paraneters to

dBttherkSDScwesibopke sTherhort-Reginn verkshert aseaciates pachiapprho the
cal cu Y/ n [ FM% 88, ReW port
B'Sglgﬁl‘g]{ﬁrgtﬂe%p %r l é%&ﬁ d‘f egiél:éb ?EJ%? ‘isvfe@ggwaaﬁd&tl er mpo 1S
VRgsgl assignnent. As stated, the individual net

margi ns are the market value mnus the incurred cost.
[0058] Wth respect to feasible nmultiple voyage/vesse
a@ﬁg?ﬂ”em ¥ c?'i tﬂﬁm&%&"&%ﬁﬁ ;gl erargﬁ‘m%&\{dsﬂé&' YData fields

vall € conce rginis still

aBereirt flthfle tﬁb@olnﬁﬁmgi re val ue revenue conponent is
cal cul ated based on conpl etion of ast voyage in a

mul tipl e voVageAklaguientie abprevistipn }OESH Rt on i s

cal cul at ed ..??ﬁe%a%q i hg el @91‘?1@ BP' LdcBN pBft RBERsPNMBLE to the
pl us the bal l"ast portlon et ween consg utive voyages.
Qidweviensd; andd revenue terns are additive when applied

tvisie{’“gé'sf"ga?@é‘n’ 308 SOTRLNA R BB e AN~ the
gg %S}ﬁr{ ?Ve e eacg Cpeo[?tg H,rl'ac&tl?@% s RRAGEES BY \A&SEE al"3" in a column for

nore than one voyage conbi nation
(\MaeA fabrart Gl (¥aGh,othe damte:bﬁmtest (Uﬁ) dapano@PoSiagapore (SNG),

consecuti ve voyages ach vo ay,Vv el
ablgn@weate(raﬁ%@?eo ), PrMsdbatiess OEDD B RERSSRLRS) or
”@fsg' @ﬁ total net nargln. The result is a

N él e voyage vessel assi gnnment optim zer which
maxi m zes the total net mar gi n. [0059] Thus, the

CTBAZATEln R et o B ot
obtained &9 %FA‘ %q“t gesﬁggtmgl}at i ons of t he base
pro em |

assignmen additional restrictions
are applied which limt or restrict the allowed

? E&%@Eﬁghf’g}q; Ii’llogt %ﬁ@g{} g)gc? %al'beak 8 alpgﬁlgﬁsu %ﬁt]%x(ce Quto-filter for
A%rd x%[ﬂ.gﬁiﬂlggeﬁgw ahé ﬁﬁtﬁéﬁ fieddlifl MEWbiksWBdtGB gl 6w Al data or only

var r specified restrictions. The output from
t Hatawekveht sspayticelat pey i Ini E143.i3M, thipautpdilighds antivataddy the
reconmended ve seI i gnments, and this is the basis

f oPoHRAEt BEFIAY @‘ﬁfqnmal lifting program A WORK
PROCESS USI NG THE MODEL [ 0060] One enbodi nent of the
invention is a work process for marine transportation
s B GRADESTWIORKSHERe nodel i ng application
previ ously described. In one enbodi nent, the first
step in the nethod is inputting and/or nodeling

ﬁ Pfftgl | Ahe Gradad aRRRMcst it i fodeentia bl ias afisys wtkilets in

to, or interfaces with, the nodeling
aphé |IC$DS oworkbookmr The Gredess Wk&h@?b hs@cﬂbdhﬁ icrigfle prades that
this enbodi nent, the second step is to run the
application to solve the mat hemati cal nodel after the
data and/ or nodeling options are input using an
opti m zati on problem solver to obtain a recommended
schedul e of vessel to voyage assignnents. In this
enbodi nent, the third step, which is optional, is to
repeat the preceding steps one or nore tinmes wth
different data restrictions to obtain one or nore
alternative schedules. Finally, the fourth step in
thls enbodlnent S to aSS|gn vessels |n the eret to




avai |l abl e indices. Labels that use "Result:" indicate

a step in which the user is reviewing results. For
wex@opbe33 t he box | abel ed "Result: Lift / TonnegEUS1088/@12515

set of results which displ&y the maxi numcargo in

kil otons that has been determ ned for each feasible

vessel -voyage assignment. [0063] In FIG 2A, the first

sthofentially rage tiapgpryfesk by abbreriation, name, specificsgrapity tand density.

r ' L e iis transfer,red from Exce

{ DA SO BPIe oAy Wheh 1BRPLEE Sadd STAERATEE Siheg,a crude
fkkaggpn&ﬁgt@DEMpumaajon application. [0064] The

second step is "" Voyage Flatrate Calculation "." In

this step, the flat rate for each voyage is either

SRS PHIENSS, Mg R Yiphouphtos” il s v

r dhelad€ tie followipe obt ai ned froma comercial service
such as Worldscale. The result of this step wll

ei ther be'@uda{abeny otheqbbeayiationi feneanh wndguccesst ul
ol A AP By sion

checks the ter I'nc

val ues, i'fhiput)le ARQJ"S, thel Afiehigan FEu@duin [8éthute BRIty Nfor each
to the data input and storage file to make the

cSF#d%t i ons and restarts the process.[0065]

Pr ef er abl, t rates are estimpted. In such a

case. ¢ he sty (GHR" oI P eRE Boft, TRhSRYS bk Plicfls Sagh orude
f @rade ipalidn aubmativeadou]itsd ficasthe API Biohitsacslicalavhg ek

by the estimated cargo for _a particul ar voya

Est
APEiic ERBHSP GRS AP (B iSHGR 4128100 ArAPD and

\ ' : r , nk fuel

c hAAGIRAIRuR UHhls 4 TP BR AL AR SR Ut &Gl (vhere

t IBBE/Mon ©fl/(SPGRM0. 1588548 3@5000ap4gach port visited in

the voyage. Bunker fuel cost is the cost of the fue
consunmed wiel¢ranceseakipRer” andi Telesangssy Lawmer, Wikelupper and lower
t rté‘l@rc‘a!ntclt%1 Y%in tﬁ@nl%lqul(rérfneﬁtgl %?IQ-E.\%) Rhys ?{;}efs&ﬁ(lggi n%reviously) are
consunptl on anount' per voyage . €., a'Tixed arount
plspecifibé hereo forcéachfl crady atadehland ahi udita baagslicdntd b&rresponding
nunber of days for steaming, at port and transiting a

c &hagdes {9 thg 1,9?3 EeR1BSAtE Oof B0 YayA&HMIdi on rate). Vessel

hire costws ' ﬁﬂ%ﬁ: I DA 4: 1Y f

t he nunbeﬁhggédQEQSEEqU|ré%a?%#gghggggé% é%%d’gﬁkﬁﬁg (g
days8mpesed fat alperide gradessitiat representrthit ratib of elecotadé Hensity at
and §tean1ng._bP066 The third step is to review the

f 1186°F to e dansity aliQ0oR {e- e TRStandard eiegenss temperaiwp)-t v,

whi ch the user does not need to accept, to review and
change the flat rates. If the flat rates appear to be
aqoers2jbl & RItk 3Ngethisdnformaten tibgep farde ainderd thet bsrresponding
flat rates appear .incqryrect, the user checks the data

f deadgrpinpolymng A firewsh Eapd FhyespecivalYies, i nput

errors, mssing leg data, etc., returns to the data

I nput and storage file to make the corrections and

r §00E83]s t h&hpr Geskes. wohlshustealsoainchides aepEat she-filter for
estimated flat rates. [0067], The fourth step.is."" Opt
véyapulapng hawithe datars viewed) ip the,werkshest (e.gnheigws anfopnation for
angh | j S| | {v gena t 4 ~

vah A EES UG SIMEREL KEDRE Y FIGRNT My TorhRiids mctivared by
cahg@tSsre GeadeDhnl baaeh. f easi bl e assi gnnent i s

determ ned and the net hire value for each feasible
assignnment is determned. The result of this step wll
either be a data error or an indicator of successful
conpletion. If the result is a data error, the user

checks the data for, inter alia, incorrect voyage

val ues, input errors, mssing |leg data, etc., returns

to the data input and storage file to nake the

corrections and restarts the process.[0068] The fifth

step is to review the net hire values for each

feasi bl e vessel /voyage assi gnnent, the nmaxi num car go

Y o o S S




[0069] In FIG 2B, "MW/ denotes nultiple voyage, and
the sixth step ""Optimze Ship MV Assignnent"" is the
w@a00e/bB3 on step in which the tool is used toPCT/US2008/012515

cal cul ate the vessel assigmdsents which maxi m ze the

total net margin (this involves the solution of the

M_LP optim zation problem described previously). The
r@ﬂEQE@DMé\WQR%%i%TV\A Il either be a data error

or an indicator of successful conpletion. Again, if

there is a data error, the user needs to review the

urfders4)i ng UntdcpDathwekkshest id ediftath YO8 THiéA WSt Rsheets in
|gﬁut errors, mssing |leg data, etc. and make data
c

¢ &S0 Merkbaty 0The A-egData warkshpet ksty dhe tousesefhat ghe voyage

L ARISE LY GO RSP gion: o

Gyott, defiiiatioh patt; rutigauicigH thé SQELCHIRA RS cta@,eyi'f%?ii&ab@e; and
the current vessel assignment solution including the i
vy distansge Thie Moskhieetels madifigd \when pewjdistancss arerequired
ti t r I ai | VO vents).

| e bRt i 8 oo Rbgsy Y s ar

format. At this point, the user should check the

i nfeasi bl e or unassi gned vessels to insure the results

arl@0RM e p¥it 80 ilfustates aHgpigalekeglata warkighedt. oPatsafields therein

t voyages. [0071] There is also a
e?lgﬂﬁ%]&%p ﬁ%‘%gr}g'step, i ndi cated by the "Assignnent

Opt i ons -“CregiatAom, 2 tiei pot' inavigich BasBopdtehtzAl Vo 8 RBGLES;
In this step, the user has the option to review

f easi bl e "AASHFRMEhP OBy theRert mphIah sehrateatighyrsisee leg ends;
constr ai niyg, (e flothef 8 oGase AAH P&u&@ in\e/p%%‘lS g&ng{eod&tination port

particul ar voyage or sequence of voyag

r evapdl kypiclyt grethresgh oéartab e,y cdreSueaingh @it s. Thi s
provides a what-jf capability to support investigation

and anal yd7istapge,y & @ﬁ@n%‘éﬁ%‘ﬁ e Kofmari os. [ 0072]

The application is typically executed nmultiple tines

to explore sensitivities in input data, different

aq00i8s]i ohs FIehB@) thierieformaten desenfordomateraite sorresponding
(e.g,, force the del. 1o assign a given vessel to a
gi?\‘?g‘ilFr% Yy ejumas 4 g‘g?‘?%h Iéerelsl’i‘“é’t‘r"éb‘t ). The application

runs fast enough to support these sorts of what-if
scenari os, and fast enough to eval uate opportunities

I MRANSFERRAN(E DATA WROM BXCEESEO THRISEYS:r s
negoti ati ng potential ternms with a vessel owner). In

one enbodi nent, the application perforns the

c ti f is robl § S :

CJOPHTR, | TR LS80S InddlliS SiriBfiof B KBRS MhBLbEAphdhage and
veagddys am AIMBISrignaphesal arset @sterfacend Thepiforl Iwhdne® user has

than one m nute, running on _an uni npeded 3

siPRgrtss o Bedged oRs Eie) Wee%aa’?,eﬂl.e f@é@ 7@]6% Of dag Wprksheets
Y 4 i S.qd MMEO DAasiBiSis Y

i gﬁ%ﬂnf ?%Eﬁg Httgﬁlg{égfe gc@n%éggs rrucﬁlgélgc}é%l er ?}ng{g %gﬁrhphsmd
nmaning danExcbl adden fddterevafyAMMS that hadbern approridtelylenfigured

WD) DR rSP% HGRAIEDET cTiRt LS Pt develape, ustTaL BN Excdl add-i

f t:ncl i i i - .
w P ERaDE WEARY CSRBEs G0 Aufin WP spRERh: (i fepessary tinks
baktweenBE¥ONBtaVRIthiE BXaNSRORBAIK N0 Geatifiddst o ulyd unlderlying
i nvention has been described in the context of marine
transportation, which is the preferred enbodi nent, it

is equally applicable for use in the optim zation of

any node of bul k product transportation. Virtually al

of the teachings described above with respect to

marine transportation are easily adapted to create

simlar applications for the optim zation of
transportation using any other type of fleet -

regardl ess of whether the fleet is a collection of

trains, trucks, planes, or other form of bul k product

. oy



federal, state and county regulatory |limtations on
truck weight (as neasured at nmandatory wei ght
wger@vioersdd , truck size and nunber of trail ers.PCT/US2008/012515
Illustrative tenporal restictions that mght |imt
the ability for any given truck in the fleet to
performa voyage woul d include the |ocation and tine
of ARMIMY madel ma?opq>mt~9nqi-nllvk swno¢r. vBymegdd-ut alse genersteaacbutton

AP IR DO BT PR I A g

| a4t "BrepRr Redd/Datadriabihengase tof ESBER ONRERURE user clicks the
| i censes. [0076] Simlar exanples exist in the airline

an&xpelte \Baﬁ,adulaerastapn@s kem@othquﬂwrelytooé bapes a;]t@n@atadely, calls a

e XL L —

sab &L SDS hbddlc QﬂBlli bﬁ'@ﬁ oEQRIe dluhagd thléM‘Eﬁﬂ RILEHH. & error dialog
cal cul ates the optimal solution to maxim ze total net

neidi appear i Kicels sPthemeise, Bl dashhas been reagdrintpy thiel BBDS model
f%ﬁ&&s&% gransportatlon vehicles to performa set of
voyages be initiated during a planning period for
transporting cargo conprising one or nore bulk

products. Preferabuy the total net margin is derived

f FIEHE LISOS MAIN BASIE net margins for each

vehi cl e/ voyage assi gnnent and, nore preferably, the

total net margin is the sun1of t he individual net

mgO@l88} f Whepathe wehickperty hieadia 36 Shg USDE modgRifidm the Excel
each individual net nar in for a transFortation

vé’fﬁr bk, dhagMais'sp rAn ABMYEY raphion} ueertinierigpe Kesigned for
L PO B T B B 1 Anvs
agsi I;SBS to etarchepropefly 7 Thé Maingage is&llﬁkt&&éd ﬁaFlI@mP
het er ogeneous. For exanple, each vehicle in the fleet
can differ in size, shape, cargo carrying capacity,

agslL thiron, [ e
CABond NI p RS Sl el AR ML rhon in a e

t HSDS anerfacypagesiPEvas pRigy sm@ﬁmlﬂﬁﬂﬂeeanefheta@érrrbw with the title
vehi cl es, owned vehicleg, spqgt vehicles,

Pr &fESbagge Shp Desisfore Shpparedn Han feft é‘?ﬁﬁi \P@ﬁ‘?eéi edoqihg right
"By il eyl Gne: BLEHST 60 £ e ROhg ARyt puses

of"Mdis paget r'8olutions pagelsaid f@ptias/RéQpraniza pfage.h The Solutlons
vehi cl e or spot vehicle. [007 eferably, t he code

i Peee Rk aatheiMYsPolyHeny P%@&ﬁnghp@p HREREUPEES PagF AR dliscussed
at e ragr

el 38 i dcfib B MG ire bl 8he oF BONEEE Blkes, that page’s
C dieton e marlesl it hghtemlcbmmang is 6dr)iemﬂd>ydr>"mnde'<s |armkmtrmtmg its
portion(s) ) or, nDre revenue opti

pOFlePBers( hcﬁ%ﬂ% vosatiagy utians %Yegltﬁ tbawe{%@. RAge. In the
pq{%h't QBrher @ ‘iihé ﬂéac?f' Fowhis Qﬁtfbs@?ﬁgé’ %ﬁdﬂ%&&fs the current
portions. e st nmulator portion(s et er ne e

Sipagé mrmlotjm@/yvmhnmk o dhsipggenii¢sed mointedintely| bdfptee For some
voyage/ vehi cl e SSI nmen hat are feasjble given

v eSS, dherg e sddiional Rage {Palgl g@%‘”@dﬁé}i“’r headesTowhe

revenue opt|n1zer portlon(s) define and sol ve at | east

one |inear programm ng problemthat determ nes the
maxi mum cargo revenue for each feasible single
voyage/ vehi cl e assi gnnment - where thenmaxi num car go

revenue i s based on the market rate and the maxi mum

anount of cargo that can be lifted in the assignnent

gi ven vehicle constraints and voyage constraints. The

net margin cal cul ation portion(s) calculate the

i ndi vidual net margin that would result from each

feasi bl e si ngl e voyage/ vehi cl e assi gnnent and each
feasible multiple voyage/term vehicl e assi gnnent using

the results fromthe revenue optim zer. The assi gnnment
opt|n1zer portlon(s) deflne and solve at Ieast one




I ncreases and the nunber of variables increases. For

exanpl e, the typical VLCC vessel assignnent problemis
waeimwecanpl ex. This invention uses advanced nmPABUB2008/012515

and optim zation technol ogy8to find the optina

vehi cl e/ voyage assi gnnent schedul e. The optim zer

searches through far nore solution options than an

i 18P198ual dha Maby pegsalse eontaitsetwalettop bexeslagated under the

assignoent capabi it xtends the optimzation . . . ..

o T e B Rt ol Py SR g e S A Papimization, it is

exfitpleydd i S1RPHEFRNEWo SHAHBOLES Gthe A¥ANRSs mhhalid Bppear, but

finds the optimal sol ution qUICkhé (e.g., in less than

a thehdeenat inbibit bEBRy ealguletibusdi Fbatuser shwd ettoud o tany error

f -optinm f tl ' :
(e B0 sl Bl T q oGl SRR e ARG G apy waming
SupeBages! €@ atd Bidrd"r ISP U8 dlatiod Broed eslitlond Pro\gé HihRO that lead
The tool considers all the relevant and inportant

edbeaspic tepf 'ddata Erers! age duell showrheorr &SalptiomiErrors” page (not
f facil.itates. " What,.if case, anal ysi s, and ..
oo aE gl i, Sttt ol b RE RSB e mBficsuch as missing
sakgiihtanad anfdadibRi voyagés. espondi ng econoni ¢ i npact. The
results sonetines align with conventional w sdom and
sonetines are counter-intuitive but, nonethel ess,

. | Live but, |
[ BBy i < TRE AP E I Hisb R oMo RS mgters under

| nkiesirboboxRdinchiliniSthe "Bt ¢ ed'EndY of hiéaWonbmic Horizon" (i.e.,
transport different grades of crude oil from supply

pdhe planpingepasiod) o vy ¥y-nyntde) fermatgindethe pédlonedt voyagertate time"
[ nngr b yaxi i ze he. |_net rgin .
01[1 n?%ag}g A o@aﬁé@%&o%ﬁ%?@?e@gé polﬁrfo glg{egﬁ a?t%fg)wﬁa&]t%i 'gslff at? view
applliosadd- oy sieseedsbledombinatibas"doba deletil vogady. cCknamed™
"LSDS" for "Large Ship Decision Support.” BASIC

REQUI REMENTS OF LSDS [ 0081] LSDS has sone basic

pr ed h r d conf i. | O L rst
CARRICE o B For Rl BB RO TIPSy thd fier along
1.tB6 @ hatdosids 8O theviviath p&gB. OFheRAMtionSeeDedult k&S which will be
prefers a relatively nodern ogperating system such as
Mdisystsdinvietribbrloxpars, wed 4g iipfate the varipepactigng und display the
Thiatus RS0 ok H0T 455 Bbdel MVB model 1 ng appl ication, it
requires a lrcensed version of a relatively nodern

Al MM5 nodeling system (e.g., AEVIMS version 3.6.2).

AEVI NS, a product of Paragon Deci sion Technol ogy B. V.,

i 'QHHHQW%ﬁ§Q§ devel opnent system for buil ding
opti m zati on based deci si on support applications.

Al MM5 provi des a nmat hemati cal nodeling | anguage that

I 0de&3]gned Ther bhie dppiddacipnemorflowo@geddesy for running LSDS

appl i cations, graphi cal ipteractiveuser, interface
trpatmm&swtb‘f)efpﬁowg}g HHP? de ga% Staps: am Felgilptsnblat gatgs for all

Lt . ; aonl i . _ o .
s Pkt @ chetk J6p ARGRER LERL5 AT pRIRRLe B HrBR for cach
Fdeadible teSéeb voyede psiriagy €3 )adétsretiie ninel @essel esymige rassignments to

M crosoft Excel (e.g., Mcrosgoft Ofice Excel 2003). ..
L Sio%er alb thea¥pYBgEssio QubinKEs Bkerpl netmarginaceQunting, for the ability of

a | . D . A
oot efbei R AR rIib e yaer BEHR PP oA period: and
propgioantty, Wdi) tre-eptintizeAtHd\ip latioh psing cidditaakproblem constraints to
cal cul ations, LSDS requires a solver (e.g., CPLEX

XPress, XA, KNITRO, etc.) to solve the |linear

progranm ng and m xed-integer progranm ng nodel i ng
problens in the application. DATA ENTRY FOR LSDS

[ 0082] LSDS uses an Excel workbook for data entry. In
general, the data conprises information regarding

vessel specifications, voyage specifics, crude

information and current market rates. Preferably, the

wor kbook conprises fifteen worksheets. The fifteen

wor ksheets have the foll ow ng names and purposes: (i)

T g, " R



speci fications of each spot vessel as well as
Wor| dscal e rates and part cargo mninmuns for different
w0 e@desrart es, overage costs, vessel fuel conseepUSING/012515
etc.; (v) a "WrldScal e wepksheet that, anong ot her
t hi ngs, provides market values for fuel costs, marine
di esel oil costs, Wrldscale rates for different trade
r sleteaming, u‘["h%fdP? sREAReS. VBEIWRsE sheh phihese flupe giain stepsithe user
g.ﬁeldérﬁ r?ects %.n{/o aag gllrrgxr% g%&!l Qnégf ré uire reggpler{%gto the

e user parti ves

a haet mbksaéetypa&ﬁﬂﬁlﬁlatds An@iriédiheWakuftdions.C Badl of @6€bteps is
fronta particul ar vo age (vii) a "NetHire" worksheet

ailed [1pQus paricularky belewspeci fy a trade route basis
that will be used to calculate the net hire rate for
each termvessel, and coefficients used to cal cul ate
NESTHER 1 e FIAPRATE CANCULAT@ONSKcl ude" wor ksheet t hat
all ows the user to exclude designated terntvessels
fromvisiting designated ports; (ix) a "Term Ship

Pl&ﬁ@fﬁg Ser g q’rsy\@{eE getﬁ% Lglﬁﬁé v%rk(ﬁ% igl%%es Slesrtg %%C‘flﬁte flat

t he nu er 0] rmvesser nmust

drrytes ok allathe tdyargebyn bﬂe @ptimiatar péril. I chARR@ALSDS to
mai nt enance; (Xx) 'Spot Excl ude" wor ksheet that allows

t eriegmr thip astiony d@e dé%qrgﬁlatl@d thep getigesk®! < rdeyage FlatRate
Vi esi gnat T,
SRS G i) 1 SR e o o

f eash fmag@@peotﬁe:a&irs genar étdry ocvues datiligithe Ba¥@san, it will
Ports" worksheet that details

speci ficall Xii

t W@P?%dﬁdhab%ﬁﬂﬁﬁ%?s&%e fiddds dnjthe eveah of @ansaros, e user clicks
e ( P o)

eorishoDped RabhCoY BRRS. ALY mifrs bR Hhowm) i then
a appedri dandGuggesy wdighd malerfoemayrhav(micwrrai G ades"

wor ksheet that lists the different crude grades that

need to be transported by specific gravity and

d idaf; an ! r .
cdUpiga) CF Thk s Bon IELAL WRISE P bordiR HEART (ol Rations
paftthe riases@pt off thet LEDSt Wodkftiw tpaeceSsi &y Qivkadg e key "Result:

ci Jpese GOl hElibipagiie BRIy (ad{ate- s ey qavies A BlarRate
fidh&aRigPT %298{3&? aE?%er e??fs' Jcpdent 'vﬂﬁclg"?{‘ ﬂlPt?steé{Eef Kin FIG. 3Q,

i ntensi ve. wever ter, the Jo I er
sidigpdayn il aahbdlhe fatatay, ¢ash r\eiyage und yts shatsmpondingycalculated flat

di st ances between. ports, he aracteristics
offaiacht Beapreprei e\e/s%éla ba'fn? %iﬂ@ttroa Isa p@ftec'iar Thwage is
ug géor?éc@rérslf%é Bsd \GRRY (PEntBPa Fibk Stk RG LA Rn b %s@\thn type a

ates dynam c information therein to the extent
clﬂainglese Haw eangc gmenedox@egduemtyyage thef conr¢spondingt beil in the

nt | g%qt§a e't ne vess o & tlagt‘ft aﬁéplgalvvglgggeg}}@s & K\;SIzlfulttpher and
r W@Pseﬁm &hwh%e%eteﬁabécﬁbése&i %‘h"’thla %orrbﬂaéfﬁdﬁt%r Yalues specified

general manner, how often one needs to update the
i nnehe Roxtf V\tdnkslmét; rfelrrélntﬁnshéldclﬁxg;eepomf Iesdfleed))mgeOTD‘BdQe values
Each of .these worksheet as the static a
& APRIIS oA R ﬁ’s"f‘tggctlﬂfﬁ@f Srh VRl WSRate *
AORSYPARY[i69: W onshhh) 3B, 3C, 3D 3B 3F, 3G 3H 3L,

L, 3M 3N, and 30 respectively, and
separately di scussed bel ow. THE REQUI REMENTS WORK- UP
WORKSHEET [ 0085] The Requirenents Work-up worksheet is
first of the fifteen worksheets in the LSDS wor kbook.
The Requi renents Work-up worksheet is used to enter
t he voyage requirenments data which ultinmately will be
copied into the Requirenents worksheet discussed in
the next section of this exanple. A separate worksheet
is used for this purpose to prevent the user from
accidentally overwiting i mbedded cal culations in the
Requi rement s wor ksheet. The Requirenents WrKk-up
morksheet |s updated reIatlver frequently [0086]
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delivered (i.e., the demand port), by a vessel yet to

be assigned, is entered for port stop in the voyage.
woedbeess supply ports and demand ports are aBSDUBRDEH2515

with providing and utilizinAg different crude types,

respectively. Therefore, grade and supply ports, and

grade and delivery ports, are typically selected in

t dAQEMIf r ol addisiend dlap Uses tcan heiewasaaic campenentavalse used to

a S aBY. LML cerntain ports (e . g. nolN. th
AL SRl A pEESIRID BREESHII 2R i Prakate
( aCaloulpidry Dagits swaih @f b@be@®d tn (8e FlatRatd) Caltilation screen.
United States and Northern Europe) are classified as

di@?ﬂ}liéfrgg dhg ER:eVd@ﬁaE@}Raie r€alculptior| Retagdy keyheausppra sFlat Rate
ﬁeﬂ;%aiﬁ"’asg?e%n t? E}ﬁﬂéﬁt ﬁ%?l%ﬁq?%ﬁrﬁ}aag%g%%{l ése ﬁﬁgﬁr‘%%eﬁqn FIG. 3R.

ers 1nco D &an
LonKsipsreen 1ists thOvakigs fgr €2hWoAsHReANEke ini the TRE 248 *aMulation
identifies the full nane of each selected port and

gréadds prBlaridy asedasyamdebugginghand didgnasisaivel whsnewen therealculated
03oFAEE 1at ikt AifeatBlcbieet U FRUVRURRRY LSl separated

each*crude "grade
PafifoStwilipartsL@leabted P I B IP2Y ahd! BBcHOflaCRtd) iAr9/@a, & &ulated as
di scharged at the demand ports. [0089] "Start" - The
stthg surgfof theeflat rates for thedwatnarts d Mereqarticularty, J6. BR shows the
oqgﬁéwﬁgipﬁgﬁkﬁgﬁh desi gnat ed supply port and the
0 e

star I'me” period when desired crude can be

del i ver ed"Flatrart h estha@d dladtcd@ @R FR PDI t(FR PR in BBon;
speci fied for each voyage. For supplg ports, the start
is the firER Pdiynd {ERRE +Ray rete foreeach pattain $ane. For

demand pow tdye I $ynt £ t.he desi

crude isr egaligroe : axfénéé{g& 1§23AI, ees{lﬁ{él Eé&s\'%? 1"Ca|r%° g%rzévﬁg%{,g” for
i nherfitsd@antyinftongyat , under the correspondi ng header in

col um B."%gg%g%'fEnd: - The latest date by which the _
desired crideimbkt anbidnipP be nogad &dp fistance dor the each part, in
disgharged to, each designated supply port or demand
port,’respectively, is specified for each voyage. For

suppl y pons; DapePehdnd $VoeDayask1"dayoydpe dh§siste@thing for each
crude is avail able. For demand ports, the end date Is

t et Bs9a¥day the desired crude is required. In FIG '

3A, the " R MV G800 vdd/ vy t
t he corre?z)gr%%}%gqhggége???r?a %;Furlﬁrm9 i d[aggglll? qa{l/%lrlgdﬁéforeac
(lpByt, indafee nomi nal vol unme of each crude grade that

needs to he obtained from each supply port and

del i ver ed Tus! €984y -detph Runiss el copsaption, dn ftonsg

provi ded QI ' ; wV j : .
Peods of FUCSTED, YR AUl BT ¥ Blnk CRargBe BAIRE cth pobl in 15
desi gnat €FizkehBHtarpoRisedP2!' 4 Vissd thiyel dpsofor eliciekeh part, in k$;

avail abl e _fromthe designated supply ports. In FIG _

3A, the " %P\%ﬁ@-l’li sangk é%F’éF@EF Rihaeburtiese cog fpetissisgh part, in k§;
heager in colum F. [0092] "Upper Tol" and "Lower Tol"

- pendi ng on the capacities of the avail able vessels

in the fl'Ekitali Costrd"ramt "Totg) dSst PRE - ahe oyhi ofett Cest + Fixed +
obtain or deliver the nom nal volune of each crude
grBupkendosgachimartein Kner ef ore, upper and lower linits

are placed on the deviance from each specified vol une

that is tolerable. These upper and | ower devi ances are
expressed as percentages. In FIG 3A the "Upper Tol"

and "Lower Tol" are provided under the corresponding
headers in colums G and H [0093] "to override route
options (e.g. Suez) / Laden" - LSDS includes genera
routi ng preferences (e.g., between regions) that

specify if a vessel should or should not use the Suez
Canal during the laden (i.e., |oaded) portion of the
voyage. However, the user can optionally override this

for a particular voyage. If the vessel ultinately

assigned to the voyage nust use the Suez Canal, then

t heuser enters "SUEZ." |If the vessel ultimately

o N a o, o e Y



provi ded, to the nearest hour, under the correspondi ng
header in colum L. [0096] The Requirenments Wrk-up
wowrkebkles al so contains an Excel auto-filter POF/US2008/012515
mani pul ati ng how the enteréd data is viewed in the
wor ksheet (e.g., show all data or show a particul ar
voga e on%%). In FIG 3A this is the "Sort Data"
'Pjsemleredanato dhe FlatRate dinlqilatic sarben bip elicking on

8?&22@%%%? e efigeo B F R T AR s scrora

enbodi nent shomn in FIG 3A, this is done by clicking
the "CopyData" button. Alternatively, the user can
sdROI | y sévfier G‘PVIPWElgdféﬁ dlat tateshior Reduvcpsagenthg user clicks on of

1 [13 t h
Sk o St LB AR T P
FIGalcuddtior Rcfeeh Stod @étﬁ.rrp)fo Cthk Cidiaiid) ﬁa%@llabi_le_ﬂtHEQﬁhnLQo Be workflow

Slate A" or the button "Copy Slate
RIPCRSRENVENT SINRORKSHEEE] (D gigfirerh ethReupel rceneretaccess the FlatRate

¢ Re LR, b o SR el R S 2B EiSch iy phdue Main
egrafevoyage using (a) data copied fromthe

Requi renents Wor k- up wor ksheet, (b) data derived from
i mhedded cal cul ati ons and (c) data entered by the

ReqU|rengﬁﬁﬁﬂg%éiﬁﬁgigbﬁﬁiﬁggiﬁiAghﬁgga:23 relatively

frequently. [0099] FIG 3B shows an illustrative
ReqU|renents wor ksheet. Data |qBorted fromthe '
R d80199% rent Ehwmqqosmrmﬂi@elps 8 \porckﬂioaearmqs&: detgrmines, for
nder ieI heade
fa&% Q&ag‘% \}&%/ g%iéhcliate éftegse%ﬁ:%r% e(l op 1rruz%°t g\, el margin Y%t each
Mﬁhé &/esdel/vOyageSpaliing uSRIpt 4 liné R;ﬂdgramﬂ{ﬁiglhﬂiadélk@lvédlby an

"“Upper Tol;" "Lower Tol;" "Laden to override

d@tpaml%eg) (e'g.; Blﬁﬂlléixwﬁb@m / Mgtcopgnand LSPFS: to peréornpehigpction,
(b 108 2L VAR I SRR 206 ov-chips en

t Qletehiﬂmfh’st \ahicn Vdisele akd dtadtble Tandideted o @r\r@@ge @dtdiculates,
corresponding data in the Requirenments Wrk

wosiaghge salver.t hen largest anPYtaEé regepieDHad e ashit fe@ﬁlble vessel can

Cglg{djuml%hﬂﬂla dgd)?alglgn '?]iuih t%ﬁr%ﬁegﬁ trg'blg\ﬁ)‘nk{‘orsg f(gulatmg the net

i rmirgdeﬁ)r adeh féasivid VéSSellﬁiﬁya‘gB aRinghfclddéacdtraintdi@iat limit the
automati cal | y popul ated by inmbedded cal cul ati ons or,
| ANaHEuERsiomag ethell ean tbe liffed Giahejaraed)edor yeash feasible

u [ I r S

L SBSoEREPANE, 50K 1Rt BRIl 1
arefrod u»t:cma; theaisbyclg&rsahat Bdtasiewdsh @uttbhe @he e'Daitmeb'rsﬁ' Fscreen
each supply and demand port in a voyage will be

vi(@ek %\@Ww wiHdhereappepr ardssuggest where Hie Sreyragey have qrigipated.
3B, the "Sequence" nunber for each stop in each voyage

IS provided under the correspondi ng header in colum
B.[DOZ00O)2] " Abtiveer ¢duf fyvievAahd adliddrel tits fstiltg gBthe second step of

|nd|cator is_automatically generated for each port in
Jeorkfigy pMPESatlbrfO@héxﬁger% waysa by clicking angcpf four

S@ff{:ﬁénp 0 tult s°Qn  Hie M)q[l]n %%g? %ﬂﬁr& {RQLd rex}l&l Ehgéhamsms is
ctio or eac each voy

prdiscused betsler t he correspondlng header in colunn G

[00103] "M n/ Max Date" - Dates corresponding to the

m ni mum (earliest) and maxi num (|l atest) tenporal

paraneters for the optim zation period to be

consi dered by LSDS are autonatically generated. The

m ni mum date typically corresponds to the earliest

data point in the workbook for the start of a voyage

or the availability of a vessel. The naxi num date

typically corresponds to the |latest data point in the

wor kbook for the end of a voyage or the availability

of the vessel plus an addltlonal ~amount of tlne to
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basis (e.g., once a nonth). The end of optim zation
horizon is normally, but not necessarily, placed near

wo b@oeed3df a pl anni ng period at sone poi nt af PEr/US1068/012515
| ast voyage in the planning2period has started. LSDS
assunmes that any termvessel that finishes its |ast
assi gned voyage within the optim zation period and
before the end of optinization hori zon earns not hi ng

e T

| reedstap ©F tthlUsh\eoﬂrtw 9mcb§1;elsrt@t clkiddade h@e\éhngNet Hire
terms vessels available for the next planning period

atValues" rfEltWearThlﬁéwEW@I capses ap[Netriling Visdua"ogrdeastozappear. This

SDS
B N

t y.su gn/dtap)ecalmlmuzmim @he NetfHpél woirlghleyt. tRorleQEP vb§4gH, the term
vessel s occupred In FIG 3B, this information is

prigssed aet lr%raﬁm\«yltweqi by vhe numhercdays it time period thykstarts on

e End of timza
ey B84 bt BrteToE Mecdesils R veR s RalalfRL pilime start dae
Cqbi theltet Aite bxteInd At ohiak HRY eddosf tl’faﬁ‘ﬂldllél e bri¥OW, equals the

data is viewed in the worksheet (e.g., show all dat a
ortedm Fassghs Betilyre yaltepahe) user aerwwg/ terlegﬁ)isel Ingt BirGrates on

va the " n, THE.
s MO P e BB o8 Tt i ¥ Bemsdpatitl' [Racchiricies are
offotiin; the hideg eRovidicksdlg @her hliatthe vhRESinRE it ee WHiRIScale and
Term wor ksheet is used to enter information about term

vavaHire workehgsts: | eet i ncl udi ng each term vessel®

nane, availability, location, fuel consunption and

physi cal specifications. Al though nmuch of the

i 100202t i onAifter réviewaignheneks Vesdel nst hied adtes) ehy usérddlicks one
- the dynami c information in the Ter m wor ksheet i s

updahe oéllpé? Bagey Oy Main gaght nayigationduipnyembedded in the Net Hire

: g&g ?gér{%ggtoageg%@ tg'tH? %%ﬁg%%@%ﬁnu%"tﬁé kx?o?khb&%ré‘@ess At

[ |a|nyslhtreﬂtllm/€e i desiras) the hegtcannresactypi thalNeMHkaCHiue screen by
<§|ds in the worksheet that the user shoul d update,
igkingghe RephltgNet Hg Vealveschytiog asdhe Men PR8I a drop.
domn menu, are set forth below [00108] "Term Vesse
- The nanme of each termvessel is provided. In FIG
3@00203¢ " TerThe\besswd Wwapaheasericen krévdéve dndl N’deiaté Iﬁlﬁb results of the

correspondrfg header in _colum A. [0010 |
i feeandceten Pt therLyge nverkilow, ssassss lssbiéahf:&'/rnggthmr@ﬁ\ﬂér Result:

t S S (0] (ST 0
IS ERUPBRlal " s AP ROISRESLAE ) s The Li
prsoxdedewhidpeisi fllushtey, int IFHG.IS&T ghéwes sha fe@Sibief vbjhfge/vessel

vessel is not avail abl e, if the vessel is

aPEPBRBFRts AR the npmber of ﬁ@“\‘?&"é‘éln& gayigiug fpgs of cargo that can

avail

vzb%a%%*gr Ry e lseltRleit Eiveh PSP pofl4Al RS Bhstainis

t he S shomn for each ternrvessel under t he

correapondln header .in colum F. i%m} ‘Deparfure

Fri80304]The ﬁgrer igRkieang b WP&“F/V%%% onpagss Veliest g user
b e f

AR by SF AP Rt B a4 AR5 SUTBHY hfeded i

| draLift s@debio eaurh ta ki Maurapagmrandmdmtmﬁdn&le workflow process. At

correspondi ng header in colum G and by port nane

under the correspondi ng header in colum H [00111]

"Departure Date" - The nonth, day and year when each

termvessel will becone avail able for a voyage

assi gnnment based on its current position is estimated.

Typically, this is done in mmdd/yy format. In FIG

3C, the "Departure Date" for each termvessel is shown

under the correspondi ng header in colum | . [00112]

"Departure Time" - The tine of day, using the port's

Iocal trne reference mhen each ternrvessel shoul d be

Y -, o o o T T e 1



t he correspondi ng header in colum K [00114] The Term
wor ksheet al so contains relatively static information

wale@enstashg t he physical characteristics of ear¢T/U82008/012515

vessel. In FIG 3C, the physical characteristic
i nformati on provided for each termvessel includes the
followng: "%-ull," the percentage to which the term

v iy dptes tigag A€ desirads the nger can ;re-aprers thiel biftiweiegh by, clickéng the
' ) aRaIci 0 ar go.and _bunkers that the term

ygiseggft' cién é)é’%)f{%e f’lﬁ& q‘?’b%@ﬁg?m'rﬁggpl . (displacenent), "

t he maxi mum di spl acenent of the termvessel in

kilotons; "Draft,"” the distance between the waterline

arl8020 K eeThe dhird feay dernsge sam review mmdevalidateDihe piesudts' of the

e BT 08 OO BRIl A R
" ¥ oypigk/Ship"t hatol. SPhigaetidNtakts b NPeds@18VRa5E Elbliﬂ Pairs" screen

kil otons, when the vessel sits fifteen neters bélow
t He appearackhe Feasthle d8mage S8ip Bairs srreerubyhick apilbistrgtedfin FIG.

AT S S R oDy RBis PR iestRerlio LTl M deieBpfed are
veessiblel A 68 €NSippesr&M the( riaté18¢11 iethetvREPYBYagedmatrix at

measure used to cal cul ate Suez Canal tolls for the
t dherbotéeraaaf:the sengen of drermesselypyagsnassignmentrisafeasiblet r Atrthe top

258 h£48hgh 0 DEALSRNARE s MBS HMASERL s

veirg féasitile sfoa eadh evessitegdedill aissi akblk i showile th€ttal number of
vessel to a proper trimduring a ballast voyage in
kicrpdidats: vessels that arsfeasiblg for eacheronpgd.er ence” bet ween

the depth of the bow and the depth of the stern for

the termvessel in neters; "Laden Speed," the speed
cgpeand]i ty offtek hevieating vies fabibl vesseEvoyagy agsigningnts, the user
knots per hour;"Ballast Speed," the speed capabilit )
ofclickg eithsrafithe s 6o BackyAr) ‘Meinpaggya8avigatiem bhgonsepmbedded in
h P F L GO N a: r r '

t Rt Lt PR LRk o M0 Mai A S B R BB Wocess. A
t haytisentives skdesaed, theusspestresaieasy the tReasibleadeyage Ship Pairs
Fuel ," a neasure of the fuel consunption by the term )
veSKEn Whcligkdag theyReedt: (Candidate, doygas/ShuBghytias; on the Main
ng%ge'" a neasure of the fuel consunption by the term
vesSel on ball ast voyages in tons per day; "Port Canal
Fuel ," a neasure of the fuel consunption by the term

vessel while mving in port or canal |[n tons per
dd002071 4| ¢ Ahefourth way Er“éero"'fantfﬁtél%é‘l“i E@h‘fqﬁ‘“rrﬁﬁ 1§suls of the
t 5! or! ' R licKif¥ the i
e GE R AD5 SR el RIS BpEhoifime A Rute InfBasible
t &V ogageShip" bnttbmdeThisoyaipasciused anlinfeasibdayy oyayBCSHEp " Pairs"
a neasure of t ring diesel qil consunption by .t

2 st R e Sy BOES e S it Mt
" NPR1G. 3V2 i{B 3AM %f@fhiém%eﬁgyv@&‘seﬁpﬁﬁggs 25DS has determined are
consunption by the termvésSel white nbving through a
canfeasibte. pdonei( h) isshewpén thbaappreprehte {0 the vayagedeassel matrix
of .the marine diesel oil cons ti.on by the term i

v a5 49 VAYRERIY SRRl @STENTEHSIS R TERRPIS] g8 Addition, B ehargprovides
t Rt PeasSnsSwhy ﬁﬁh'ﬁxﬁ?kﬁégm by Browilinga%orRNd) i
A%&E?rgr esr?ective?,;.cﬁa[ 0&16] The Teery \r/\%r klg eet gﬁ%(l)n cach cell
cdbt tHenmifing applicabld tora capyn fuy rajedtioie ket paigng.e Potential reasons
vessel information. In FIG 3C, these functions are
performed by the "Cl one Term Ship" and "Del ete Term

Shi p" buttons. [00117] Finally, the Term worksheet

al so includes an Excel auto-filter for manipul ating

how the data is viewed in the worksheet (e.g., show

all data or onlyshow data for a particular term

vessel). In FIG 3C, this auto-filter is activated by

the "Sort Term Shi ps" button.




THE SPOT WORKSHEET [ 00118] The Spot worksheet is the
fourth of the fifteen worksheets in the LSDS wor kbook.

wah@9Bpas3 wor ksheet contains i nformation regarPCHYSHPH012515

vessels in the fleet includ#ng spot vessel nanes,
demurrage rates, expected times of arrival to a
r?glon fuel consunption and th3|cal speci fications.
htﬁ]@mmm paisigt ineluda tempenal &eters, fagtorspelating tk stleent port
static nf o

{tl"aict‘rflot \éee he voglagi) a%ﬁhé%ng egie?]&gyvltplr :gg%g Oncg}quacement and

GQiﬁl@dfrah'hsbell@IﬁléoXlsl Pl EBiuLR NasP @A B AN Ufal rS.PON QMRRRAl details
avai lability, ETA, denurrage and laytine is updated

[ oegardingmyiy L§DSshnswsJeat¢d|alnwssaeé(wyagemnmgsm@noum by
V. boo ds _i.n e _wor ksheet

RV Gt AR i, BT sy R ECERY o Tricking he

s eDeedilsngAIV oRidssT ARIMDe@IIOP SiPMedTVOYagdd Buftbhs. | Thishaction

bel ow. [00120] 'Spot Vessel"” - The nane of each spot

vdakes|the gsesrte\a Heenstraints+ Qetals” pagp &not\@@s@) Wlnahnpsowdes the

a the_cor n der in c A.

"853 YRS G RRACHY SRERLRR, M uRERH Tt isset. 10
| dhecafsieside thithd, $H@Q£>erl gh@ﬁmnawcﬁ bRér &y, the v%EHe? h@Allability
In FIG 3D, the "Demurrage prOV|ded under the

c Slates PdheiSpgt Warksheet ar g‘gnn Morksh¢ed @nd 2he pos e¢strictions on the
|Q§&% (%kﬁﬂs for each spot vessel, specifying whether

t he Spo Vessel is or is not to be considered

avai l able in the optim zation calculations is

prOV|ded Specifically, the user enters a "0" if the
vdQQ28]; s nditenveniewisieche anfeasiblervaynge/yessgkbassignments, the user

a ¢ f.ne I»sS. n t ..onl

aégh*@%kh%r %gﬂ] Cl%s?/\k%%ee\l} gr Kfaé‘z? o navs%atlﬁe bégtgn%ﬁngge%ded m
v ay@abfeasible Neoyape ISt Rhir©scrééd tolteirh @8 thd MalilSpagdand continue
this information is shown in colum L under t e header

cdhg WozkRiow iprpesss. adnany Laﬁeé)ﬁﬁée,zlfrﬁ%lfed the @seragan EEefakcess the
y n Ty n e . .

vanfEagibleY, VSRR i PR R byt RRRRLD I RPGi  fptgasivie

| Vadage/Ship bikattory thefradimmiage.l N Fl G 3D, the "ETA" data

is provided in colum Mif the region is the Arabian

@lf (AG, in colum Nif the region is the Red Sea

(%ﬁ)E .r-‘(ifiﬂ*INf@ iHthe region is West Africa (WAFR)
an thco um Aﬁpt?he region is the Mediterranean
(MED). [00124] ETA Tinme -The tinme of day, using the
de3|ﬂvgted region's local tine reference, when eac

spB20Pdssel Tapdhird stapr iny e %SPﬁeWaréréng‘haf@eSSr @gt%?al%late the
t

ST DAl 1 S AP0 Il B gy, o

24naximizes @veddd nthenatgimAudingethe | Ssiahption theat teds esqdd can be

vessel |n column Q under, t he correspondi ng header.
[ @eegsq tQ_gyitaple/ vogpges during tlaeeapmzanornwrleat el ather words,

SSARLE" 1) 0 SR, LNECulhIdh JRpISE I T

Stoarrtmands Lsm&mo perform: dlais yactioay nied ,usem cholkwltm: Bcluf)n key <<
t he reglgﬂlls t he Arabian @ulf_(AG, in colum
tertrregr« ip MVh A srigamsal, >Prs)Thej seti, sigaminyolves tqakculatlons to

r egl S nlie:wt tc'\(}é( ! ?%ﬁng\r%ﬁ?%%)ah%f%g%g@?ﬂ %J/Jrg)tug%essels A

wor ksheet al so contains relatively static |nfornat|on
descri bing the physical characteristics of each spot
vessel. In FIG 3D, the physical characteristic

i nformati on provided for each spot vessel includes the
foll owi ng: "DW" (deadwei ght), the weight capacity the
spot vessel can carry in kilotons; "LW™

(l'ightweight), the weight of the spot vessel itself
absent stores, crews, cargo, etc., in kilotons;
“"Draft," the distance between the materline and the
keel of the termvessel in neters; "TPC' (tons per
centlneter) t he tons ‘necessary to drop the spot vesse

o o oy . r . .




"Speed Factor (% ," a percentage representing the
di fference between the historical perfornmance of the
W@ pwb/oyR3sel and its speed capability; "Layti neCT/Us19e8/012515
total time, in hours, perm7ted under the terns of t he
spot vessel charter to | oad and di scharge cargo; "ELF"
(early loading factor), a percentage of tinme credited
agmmétmqeawprﬁﬁraimmtmgerno@@lsethewolvadd:eroanemﬂrmzer‘m CPLEX)
P m.n | oadi.n
C b stlrhe ool RETHEY VRSl iR B
th Ports / Disch, the maxi mum nunber of di schar ge
ports the spot vessel is wlling to visit in a single
’ g‘mﬂxethe third eitere it eqaplefte, thee "MA5 Solutions" screen will

TSR 5 DS M i r

C kg @niifeiits rfbfﬁnaxﬁﬂﬁlmm WHEptma@gin. (THRE MO @b)utlotng %aéé‘ 8hn also
consunption of the spot vessel In tons per day;

S, accessefrangy the Mapopageuagd gmmog@y Page Hymllqksmgw ghet Fﬁplutlons

d. t
RAVRIFPABLub, YRR isoh il ol FBR RS B8, 380 Rhe v
t SddutinsSpfden \has aGlunitip ¥ ifédtudehddacHeS which Qes@psxat&ﬁ disRussed
bunker fuel for the voyage, where mis a mul tiplier

f delavhe vessel representing the tons of fuel per mle

required to nove the spot vessel, x is thevoyage

distance in mles and b is either a general or a

v4e6x11] s pacfifst featiad Sif #iy M\ Sglutioh) sdrbérb arR e ¢hokiflg the total

for all spot vessels). £00127] In FIG 3D, this data

| fespprgip fomthe opdsmal felytion foundAynkSDate tecassiamat prahjgm in
[ 2 kshe

con l%r? Sgﬁ%‘i“?&o‘}}éﬁ%g\q? [9% brﬁrrea P‘g nagg% tW? Fﬁ%‘? o g‘tlomns

eaad tB@@Gtal\/ﬁBéB Glays/\/fdrhhé %S:ﬁgﬁéd VessélsV dhi EI(Y S’W tthé<evalues are

routes. [00129] "Ws" (Worldscale) - The vesse

s pEeYIfed In/Be |1‘e1\§§ra1|e€ hegd sidetnfithe sfaedipot vessel charges

for each trade route. Wirldscale is a periodically

updated index for a specific trade route at a given

t i[muThi s Aveeand Yakhwe o6F the Mynsordions déddndscal Geld that

100 ﬁ % Dependi ng on nmarket_conditions, vesse

s.dz%? aystall heategrpo%ndeg é(FSSﬂf’ythéhh$8§ hasrassigneq éa @ Yavage, the
Js%a g4di0 Q&Q&davé’sgéiageas&gﬁw 6 ol/89Gng Qbhfenee of cach

Th| arla Ion I's ressed as percentage o
anvdyh (&&iyi#y) [famgwelfhasrbeéﬂ%s(lwﬁo peefozOfultiph? 06yages and
[001309 "PCM n" (part cargo m ninmum, the m ni mum

akbi et BrRrginfgp eaqlhvwﬁlévoxasﬁ aHERMERt o SQMmE tney @aargins may be

RHASnGE S1RER Sl BRI 8p  RhE Ly, BEUBRlrc e
Sendrigimiseshiomtr] extheérAGah ahé cbﬂmpbnem niea inesgias ot gagch Wilﬁge In
under |dent|fy|ng a trade route orlglnatlng froamt

A6 FWaihs) infyrmabign (g @reigded ygd emapmeptlﬁtemsws mothe field
t d speci fic Wrl dscale rate
aﬁgug%?tRg%@¥%ﬁ#ﬁ%@2&%??§§ﬁ ch spot vessel is

provided. In FIG 3D identical fields of financial

2 OB 1 AL iy o ey MY CSRIVAZES Sereen s § VR Bas each

quﬂnp geés 1 thla?LyDg 1&&%%1;51%&@1 33P0 E‘%ﬁﬁ%ﬁ‘é ngtorﬂgxgsrggfr each

vari ous unctlons or copy and et|ng spot Vv

| nihassigdddoterml vesselG. T3P, netthes@ni foc eacin snassigned rtban medsel is
by the "C one Spot Ship" and "Del ete Spot Ship"
buttons, respectively. [00133] The Spot worksheet al so
i ncl udes an Excel auto-filter for manipul ati ng how t he
data is viewed in the worksheet (e.g., show all data
or only show data for a particular vessel). In FIG

3D, this auto-filter is activated by the "Sort Spot
Vessel Data" button. [00134] Finally, the Spot

wor ksheet contains sorting functions for view ng spot
vessel information relevant to a particular region. In
FI G 3D, these sortlng functlons are actlvated by t he

Y AR eIt - . .




a periodically updated index for a specific trade
route. This nom nal value is designhated as
wavbdeaad el OO (WBl OO . Dependi ng on mar ket copPdi/Us0&012515
t he mar ket average spot vegsel cost for performng for
a voyage along a trade route may be nore or |ess than
WBl OO and is expressed as a percentage of WSl OO This
i felsutaied ypingghe @et hise valuerfor He taoml tpseell-ethabisks iselsulated net

T e ksheet .i s updated rel atiyel :

e ok 18 S ot WRERAREIAR ShubRds days starting on

Wih¢ diaca(the wist Kisife @hte) that thepingabi klegsek .is Flofth G¥aildble and

the worksheet that the user should update, either %t hich
€ whic

t VASFigulsting peshire velugg Thpmebhise datemvehich e erlowlated

ar e 0 371 . . MFrom Ta/iViay .. Th rade. .

75 Ry e SR e (osscl AT W, s, FAF o oG Frization
andrigbher icakbsshdwn. bR FPECiIWedhis CinformatioNist povided under
Arabian GQulf (AG to the United States (U. S.) using

t FePrpEiatahgadeys inthe field engided {'herm ShipmNot Axsigned;id

"Via" information for the trade routes are set forth

under the correspondi ng headers in colums A B and C,

r §002kt]i vel A fdubh1B38turé BiitheaV VCB6SIutions ddr€ercidShe f'REsult: North-
heavy fuel oil on the trade route in U S. dollars per

t oyuth Rregran” Jmttopy Slickingkidis beden displaystthe dY-ShPipgtimn screen
t [ ' " .

e SHRRERRLLS LERL2Er D LN Doyl phg o e
t Naateh voyiges togetheBand dhd $618h poyadedtogetiier-l G 3E, the

"MDO Cost"” is set forth under the correspondi ng header

in colum E. [00140] "Current Dermurrage Rate" - The

t i . t : ." .
i, 1 SRR 0, S L, 968
" Quftrkonnagenbuttag eCRakiag onsthigeftesdley kdy digplays tHeeLift screen. As

cor respondi ng headeé in colunn G [00141] "Market W5 :
- PIdovRlY pratedadhe ddB scecepairavidey adakls afralliéasible term and spot

b r - ndit i

porSePByEY (MRS R bR REFRER &0 bay char
f dyt voyagdefort ik feasibie spaaidi orgashe ddecharty o hesssl, Hor all feasible
[00142] "Qutlook W' - The market Worldscale rate for
edCH2&5Sade route, to be used in a future period in the
calculation of net hire value for termvessels,

expressed as a percentage (WSl OO . In FIG 3E, the

" @Q0216jk WEBA bixtls &atdrer dfhthaddt SbhtionoscrespandienjResult: MV

deg in columm I. [00143] “NetH re Base Ws" - A Y
1R Voypge %@Pﬁnfrssful butfpny rQH&P&G’%@,kGXWFE%éeél@Elaélon MV

p L0 4 i 2 . .

PeEE PO WAT il dbishodcPRoHRH 4™ Gt MAsBd Fisualization
( diis a (Estcchaetl STYe Ghntt bhahdisglays ehclt ewent i0a khassgbsssighment by
the Wrl dscale rate. Ip FIG 3E, the " H re Base W5"

i Sifgrent GploR Rades 8o Hepece?bfseé?ﬁ%m BT 52@@} VPHAg il ballast
J et it dRRR S kmEost” - The bunker fuel
ngg’é&?%ﬁ‘é]e%%h tradé rout g,ﬁ&lqnmggl | ars per ton, that

wll be used to calculate the termvessel net hire

r jn the NetHire. worksheet i sgussed bel ow) i G,
cﬂéﬁ%ﬁlra a '\?EV?IHﬁcﬁ?ﬁW@ee§qi eb&ﬁée%m%m CHEDs 15 Ytﬁﬁ Fresult
FheVfrgin' OfmpOiidnid "@siiRB S CELGARK this kep Sppdd t'lgﬂv Solution
under the correspondi ng header 1 n colum K f 014

" Biith Needatgin'apage’ [@otsHosin)tthat-digpley dthe lndtiplecvoydie assignment
and debits that a vessel can earn or fail to earn on

each trade route. A backhaul credit (B/H Credit)

results when the vessel transports cargo on a return

| eg of a voyage for the purpose of mnimzing ball ast

m | eage and thereby reducing ballast transportation

costs. A backhaul debit (B/H Debit) results when a

vessel ballast froma region where it otherwi se was in-
position for a backhaul cargo, thereby, |oses an
opportunity to earn a backhaul credit. In FIG 3E

each "B/H Credit" and "B/H Debit" relevant to a return

L ) .



infornmati on can be extracted from data sources
mai ntai ned in the course of business. In the case of

WO 3006 i nformati on on this worksheet is upP@r/es2008/012515
bypressi ng the "Popul ate W7l dscal e Data" button,
whi ch |inks and draws from existing data tables. THE
| NPUTASSI GNVENT MDRKSHEET1L00148] The | nput Assi gnnment
wePliipadn tabulan formag sp that thpaiser eancwiswnbyketyage,sthe met margin

R e —

extahidt thitesihr@g., fitel eddst)eport TESE cahaldiold] heWhae value, backhaul
particul ar vessel to a partlcufar voyage. Such a

d€55ditsasnas yesseh posth @ varage sdamyragegvoaeglug, eve t o
contract terns or the need to bring a vessel to a
particul ar port for maintenance, etc. [00149] FIG 3F

| I[00zL8] at es Aa diymthcfehtutdpfithe MY SHINEDH s¥yeEk $1@RI"ReBalk:a Term
fields in the worksheet that the user, if desired,

upddp ddischarge Bpsiggnt pyitary +Glickdeg shis rkeyli opens |3/ "MV Figrm Ship

. ' . ti f d .d
O LR A PEAIL R AR oo
t hiesignadgab uhidBignet iteintl vesBlsh doctn@dthé b HTA footekaiedels to

with a list of all voyages or_nanual;%qpopulated Wit h
orspscifipd seferengs Jacatians. \Warcassigned yesselds, thisweptesgigs ETA upon

S [ 1 e Sl P, o f e r,m vessel or

PSRRI gr hEacsidlt BIE: R PSR {050
assigned to, or disallowd from the voyage; and "User
Specification," the preference, if any, for the

ad90Zi¥ent | Awniathefogtsp of thg M) Sodutionnicrepasis ghaf Result: Timing

Vv . . th i . g b RIS . On S ) TS
SRR NEu8E) CIEkA] ARNA0R R I B ALl sren
V@agshdng) that ¢ise, ) vesseleaid byCedyagsedihsch Reyfel/®nitinations
preference. [00150] In FIG 3F, this information is
sdnitiply tdeemsdeto Pacfeadblecwpisnétung tnehednicapible dneriastemporal
A o J € ' I -

g0 e PSR Bl T E MG STH) v
walegsdeaké enporalhestrishonswwerdraisked. The Net Hi re wor ksheet

all ows the user to specify the trade route basis to be
used to determne the net hire rate for each term

v The zn ' ' Ik i Do . .
/el 1 PELIES,EBEGN 09 SRS e DR Acive
f abhstvding er ecdrgo'habuetoac c Clicking (th)s khe opmsn wesYadtive cargo

assi gned yoyages, if any, for the plannin eriod are
c &Hﬁgtézt”é‘is" éi)?/uf&%(l ot ﬂ@“@% dhatnlasts Jor Eﬁ@hmﬂ%@ﬁo‘ﬁs Rngd Joyage,
b%ﬁgc&%ﬁﬁg‘gﬁh‘}ﬂmt H@'%}égﬁﬁbgg:cm%?r ns the net hire rate

for eac uring t me horizon after the

af orementioned conditions are net. [00152] The net

hi r te is determned by a ected daily nef .
rm[pé?%l (ear AMEyerdh #eaurgraf the SELSayiion sseenoidne "Solve: Find
\V; . A - i | " . ST
o ATRAL BoiohT oalfoh, (S ORE R kel gplt ¥ Mulu-Solution
I ppreehindt flaotvoy that nowtains nainpny fiekt tovspegified desidedammber of
changes in market Wrldscale rates for the notiona

VoY ©narpankaye fhyétloncfes?ail?ulm:ecﬁwdl‘{naw,sollféttoqsi prd field to
r ai; one or two notional voyages
aﬁ%ﬁﬁﬁgﬁ%gﬁg%gﬁgﬁ#ﬁﬁgﬁgﬂﬁét hire rates are specified
relative to degree changes in market Worl dscal e

percent age rates and bunker fuel costs. [00153]

Preferably, two notional trade routes for use in
calculating the net hire rate are provided for each
termvessel, nanely: one trade route representative of
voyages south of the Suez Canal and one trade route
representative of voyages north of the Suez Canal.

LSDS then considers termvessel |ocations and applies

the appropriate net hire rate. For termvessels that

are assigned to a voyage, LSDS uses the fina

di scharging port to determ ne whether South or North

. I r ~ a1 1 S~~~ "



popul at es, when necessary, either by typing the data
in directly or by selecting an appropriate data option

WO p@ai061483 op down nenu, are set forth bel ow [POWBE53008/012515
"Regi on Codes" - Codes usedsin t he morksheet to
identify regions (e.g., "JAP" for Japan, "SK" for Sid
Kerir, "AG'" for Arabian Gulf, "MED' for the
‘I\/El@p?%?]r anedh, tweliiicTeature of rthe J¥AE, Sohgidnsr sekeen Ssikhea'Result:

Euy Uni t "
D D B kS SRS - vors
" V@piidnst atreda hoéHoved) that KstétHe vatousth@itievdyage %tlons (shown

codes proximate the correspondi ng header inrows 1,

arf$ CONBnatigng o §wa or Bgga yoyagep DhabeE feasdhlmfshéash terfin eessel
nanmes of each available termvessel in the fleet. In

FIG 3G these nanes appear under the correspondi ng
heSIDEP 4i-RE-QPAMIAOHN " Sout h Notional : Voyage" -

The "Sout h" notional voyage "From and "To" specified
regions "Via" an applicable canal selected by the user

t ul net. .hire rate nated term
/AR T, bRueBbrhdl” 6f R LSS YRR o e
| Npintiag | lv@é'sel Sssigh@ndnitd L16i6lg v aeditibha uBBinBHY é(ﬁkﬁamts This step

headers in colums B through D. [00158] "North
NcRanMamtlamla)g@hckmgﬂ@ "Opdionk” ReOptisria¢" nayygagon tationion any

e R Gl TR MY DRSO 4 e L

f Qﬁodél&eﬁﬂﬁ;l GoahedplirfizdWassdivoyhde Msianniats.t Plowdvef,the user
notional voyage is identified under the appropriate

hdage Mant ko (g@qsgygnqussqlﬁ rf%gwranqm T68pns Rad canrde so using this
[ / An%, a eac h
CPF?‘%O N a? %" h the At S%.ley DL 1gh£1§n{s.l_gl%% %S’E?) Ias/ReOptlrnlze

r qgﬂgenﬂlusﬁ’atad 1ﬁtIFIQ}'J 5.), @ C‘aﬂblv»% tﬁéﬁl@ér toSrufisQvh dﬂﬁt- tolabysis cases.
references this table to determne the net hire rate

f ok sheavn By FlGe3X cthe ptions ReOptianine peractnerntaigs niltiple tables.
noti onal voyages the user has selected for the net

hire rate calculation. In FIG 3G the net hire rate

| r0O224]t | e upped. table$dh) ARe ilEfe rsedee B Sthp eDpties/REGptaBize page
forth in colums Mthr ough Q under the appropriate
hedaeidss amoerng ¢ exmgineHiepublerventid voxagenssignmentsygither g5 a list

t gy &s%ngeragé %Eta§ d ﬁ%n&gt]ﬁgg'g\gg P%Isca Nelsellah§ ﬂl?e# Ghe P&ults by

a ten porrnt change rate
eeupbcnﬁ@tvayagés voyagels pespectivelyr Ooffe asedl calthers ﬁ)ﬁietafct @dth the
regions "Via" an applicable canal, is provided. LS

- dbledn dazcerori dsalla an pesigament] Mere parbigaerly; e “rSa’tl " column
f % thd) %bﬁ@{dﬁ‘léé‘?éssae“l’b&ﬁﬁéjaﬁﬁ £ O/ t@e %ﬂﬂreﬁﬂ%ﬁel solution. In
notional voyages the user selected for t net
hi additicat, ¢heralis ul"Fotraen( lmyhcdl‘ﬂmhdshab ¢he ate?<cadiskf ep a “what if”
fromthe sp i fied NetH reBase V\S ate. The
c aiCERATiR 286 ‘Fq apP%’“P tgym éS?F yeYatice a?%ﬁ“"@%n‘@}&on in by
[ n{d r |
rEntté} rﬁvg) 1 ﬁﬁgk% ﬁggcgaonhﬁgt neglt&ht??aghr aét‘?clgurl]%rgtr'égng egg?:%oyage
[ ms&lgnﬁlenﬂ.ﬁﬁténtenmgeiﬂeﬂlt' $n [lmrcdn‘arysponding etll.f The howar table on the

coI ums hrough AB under %H a r| at e headers.
deniéans/R @\é@tlmﬁee RS geentid pgﬁ gerc  Spesitied pAssignment
tq? " {
(lf)l?soirtﬁl Fﬁg Eﬁr;(g‘?gté %ﬂl %ﬁ%ﬁﬁleﬁpﬁg k&eﬁcgéfl ue Sggg\t%’e or

each notional voyage option, Fron1 and "To" speC|f|ed
regions "Via" an applicable canal, is provided.. LSDS
references this table to determne the net hire rate
for the termvessel based on the north and south

‘noti onal voyages the user has selected for the net
hire rate cal cul ati on whenever fuel costs differ from
the Net Hi reBase Fuel Cost value. The calculation wll
pro-rate or extrapolate for changes in fuel cost that
are snmaller or larger than 10 dollars per ton. In FIG
3G the net hire rate information, in $U. S. 1000

I ncrements per day, |s set forth in colums Al through

- I —— e e p——p—", = N B PN




particular ports. The termvessel and port fields can
be automatically populated with every available term

woe®smbi4and port or manual |y popul ated with a PCHUSINS/012515

only those termvessels and%ports that are relevant to

an excl usion designation. Thus, in FIG 3H, only the

ports for which certain vessels are restricted are

i 18022 Rled. Kt |raviewang these tahles, ke mbart efddésireooant re-gptimize

LSS0 1 RSN i S P b e <

pReOsrithize >teadtionelise! WHerthy usdrtdlitls thePa& tReOPtihize >> action
port, the user enters a one (1) in the appropriate
ey theagplicationy foyfhie cxéant ppsrible ateselvesitie mulsiple Yeyage problem

| GBYBEF bAoA BN "Sor i e wor ksheet 1t he

ninth of the fifteen worksheets in the LSDS wor kbook.
The Term Shi p Pl anned Service worksheet provides the
lof d¥¥kens the reropigyzgtionyis complate.i thednserdoak view the

n
f ' d i nt . .

o paRaffE K 3r B BAREE N RBL R R Ein, MRdplsdp the lower
plrighin egeardisplags aneRw 00 Habbudréde. (i.31 1hdt) BptimtedSofire-optimized
typi.cal Term Ship Planned Service worksheet. Data

f jagtigemert sqlutiony Kiharer abpue thipdahle alisplaysigome key performance
by fvni . . i el . o
A nditBoRCLe E PR Babdled bt BEASE- FoolpHigB ind ihh Fer apergip with

t hke tieltd (ubelgd a8 TRBDTIN! Psolutiblg iNap@licablecaThe L&At solution is
vessel , which can either be an autonatically generated

| idgfingd ag ther Splutien phisined afiercomain Assishmgnteangirings (to force or
g | ] I | g f hch
?mﬁ?sﬁ%ilgﬁvg‘%gebl | orer?a i%ﬁé F@éﬁef@éaﬁ%{s%ﬁ%@gr r 8%22}1%? wbeen re-

t lptiadzpde nTlee diffdraicedetwben thesurreasighete \solaRas hkdtalculated
the termvesse|l should conplete before service ns;

] W H : be I !
» gpf\digplayssyas "DERd Ay ndRecilis peefgumance lpé&cmoy%&re%eilsase and
¢ RRRE BREE RodPnlthain, 16¢ Hdis ERRAleiehd Bhd e gorg) batlast
helagers in colums A, B and C, respectively. THE
SPOTEXCLUDE WORKSHEET [ 00167] The Spot Excl ude
wor ksheet is the tenth of the fifteen worksheets in
t S wonkhook.. T .
LHEORTEY 1o ERaPmia8 soRAld Cork OF o ut MRS B bad Blution by
petitking Tthe SSet Bade Casxlirbuttoar Axacreldetailed dongpariees detween the

owner refuses to servjce certain ports, The worksheet

o V32 ePlhHon, a'a%t@dmpém%éf SQlHBPB CA: %VWA*H&& ¢lipkgngsthe "Side-
T%bgﬁdEﬁ%thQMSﬁ“bMﬁBd?h ports a particular spot vessel
is’a

lowed to visit or when a new spot vessel is
added. [00168] FIG 3J illustrates a typica
S | ude wor ksheet. The. worksheet js basically a
nﬁ&éfgﬁof cél | t‘f‘ﬂ“‘éi @qur}fﬁloﬂal"k i g\?l éPfUQBBt 1) e &5 £3bulagy format
C . : | : : "
Roa ORI s b Thi P Rrb ' b b8ty YRSHRE e "N-S
pdirogrfaie| istona A herawisoabddscaption pithe lsalieidn st hGente cltart, can
avai | ahl e ot vessel  and rt,or manual |y popul ated
wiberpblaned BY Bressing fhe HERuLEBEr BUAN s and por (s
rel evant to an exclusion command. Thus, in FIG 3J,
only the ports for which certain vessel are restricted
arHE iiNDEREYING LD M GIDEE NG RORMIHLATIONS i n Row
1, so a placehol der reference port is repeated
multiple tinmes to fill out the worksheet. To exclude a
particul ar spot vessel fromvisiting a particular
port, the user enters a "1" in appropriate matrix
cell. A blank cell indicates that there is no
restriction. THE SUEZCANALTOLL WORKSHEET [ 00169] The
SuezCanal Tol | worksheet is the eleventh of the fifteen
wor ksheets in the LSDS wor kbook. The SuezCanal Tol
wor ksheet provides information used to determne if a
voyage shoul d or should not be routed through the Suez

g, o o



applied to all vessels for the duration of the

"Bal | ast" and "Laden" voyage passages through the Suez
w@2amwalog1438pot Ship Toll Val ues,” estinates of PEEUS2008/012515

tolls, in US. $1000 incresents, to be applied to all

spot vessels for the "Ballast" voyage and the "Laden"

v%age through the Suez Canal; "Ship," the nanme of

ed®A22Yr mKeys srathematiasd fprmaelationsseaed i She ZLSTAH amoplelt are the

T e n f.car in tons, used to

e RS SHOD M PSR o, R yofEE bfgnment (va)
t dbtraulation UThesebtbpRldtions areddséribddbelé@ch term vessel ,

for a "Ballast" voyage through the Suez Canal from

Nort hern Europe and for a"Ballast" voyage through the

S { P=Yo) tes, reflecting any

aggi‘lﬁca eR%?g?(}?#]?s suc "éﬁ@"u S. ballast voyage

di scount ("US Disc"); and "Laden" and "Partial Cargo,"

the tolls, in US. $1000 increnments, for each term
ved00230] f Jheevessel rgvenne (SB) termalatioal lis a Llingen programming

h . . L. .
i s e AT T —

headengs ifor cathineasible Reaubloyage Th&iring! BY ambxie@bfly the cargo
tolls can be entered directly or calculated using
f axeights spbiget ohihgropeeidied toyage eargoeolane spedifitations, lower and

472 e S B PRRT, SBOADoOR hHEER 1 e

vifemsrdlation thebyetakshadollowsg. , view all data or only
data pertaining to a particular vessel). In FIG 3K
the autde¥imizes, Symdyexageeshin) timeCamdidate¥gupeciigsstl(voyage,

o Bdn e P 8raetE e BT Rt Dre o iebBiior vdvpee -
t lpe OvBRge@osipe TN (vaYiePstip P WD erARTlons@hipaivBFagdd) a

relevant. to the potential ports that nmay be included

in t he SYBieFidadhe Rllayusg copsteaigfat a can, and typical ly

does, iynehyBad&iRsHip) VOYigRTsedNifinS Abik or -
punp oi - i%{t o an S(;g’t ‘g&flgg\@/’eg%el S;’ spec ?%)gtiJGn\g&}Pg?ded(Shlp’
bevoyhgesi seqNum, hporpogitade)/ Ipo SdudeD athissy(gaadze formratjo(shpreoyage,
charlges; nﬁxi mdg*and m ni mum car go; maxi num departing
art@datty PPHgS@f&kt depth; and a voyage value

Vor | ds galaniWhitr didb&Port(ThipS m%%g&it | Ssddin, | ed n =
a new port i s added or when port “characteristics nee

t o/_KammWgitEdaslddPeroBhips] vByage, 3keqniumids r pared) a+t y§umal{grades,
Por rksheet. Data fields therein include € ..

r o ReitRpdedlEib; Sk sonitt Polie BN fofoldih Pa vovage,
" ehRUlt poNt ry which shows the default values for a

part if actual values are not known;,"L/D " a
desi gnat iletel ¥ alwme(shiphetvoyage)he SporSum §(seqgNwppl ypgstr t grade),

or e ort; "Berth . Start Tine," the rliest,.
© e SESHRI B, Soydbnrgiiterybudaie (e ¢ haeami sbip voyaee
h%y,qrs each port wll allow a vessel may dock; "M sc.
(Berth, etc)," the total hours for each port to

r ef | ectv_{Total Weightéshym s sedyageks =t o Suer{($eqdha,or port, grade ),

de-herth, .etc.. ; "Punping Rate," th te,.in . .
Rt Par€lEup! wouse® PR Romn efrdsh R4l iFasiblp hip yovaee
vqﬁﬁgj to |l oad or discharge bul k product; "Berth
Cut-Of Tine," the latest tine of day, in mlitary
time rounded to the nearest hour, each port will allow
a vessel may dock; "De-Berth Cut-Of Tinme," the |atest
time of day, in mlitary time rounded to the nearest
hour, each port will allow a vessel to depart fromthe
dock; "Grade Switch,” the time, in hours, it takes
each port to switch from|l oading or discharging one
grade of crude oil to |oading or discharging another

grade of crude oil; "Term Port Charge, k$, VLCC " the
charge each port levies, in US. $1000 increnents, for
a very large crude carrier (VLCC) class vessel; "Term

Port Charge, K$, Suez," the charge each port |evies,
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“"Arrival DW," the maxi mnum deadwei ght tons, in

kil otons, each port will permt a vessel to have upon
wW@reoowed433 "M n DM the m ni num deadwei ght t onBCT/US2008/012515

kil otons, each port will p&mt a vessel to have upon

arrival, "Max Arrival Cargo" (weight), the maxi num
wei ght of cargo, in kilotons, each port will permt a
vessel (b hay vemﬁTama@hm,l voyageX >Ar vi Tetpl Weight(ship, voyage) -

‘V°'V‘°§‘3%%Pé“ﬁr@ﬁa WAL, Bl e Bt

"Mn Cargo" (volune), the m ninmumvolune of cargo, in
kil otons, each port wl Id%ermt a vessel to have upon

depart bk 'VNGWT&EQ}@&C‘Q riship, voxagenxsealNumei port) of <=
T

ha € upon depar

X iV Gyﬁgéﬂlﬁf)ShutUﬂtt(WBS@g'eS shipFf Tofp&l[ tse(K:I luhn, Eﬁftmahd Efeamble ship-
vessel to have upon departure; rival Draf
t HOYREP#An draft, in neters, each port wi || permt a

fesse! o CuYENRBRIRIGHR, vordde” BN P Y <

t e UToNLax Aiviva IS p@hip, Dl spl voydghe maxiseyNusi, spl acgamnt -
of a vessel, in kilotons, each port will permt a

vé!sé’étyag@SfHBS@t@pl&ﬁYOM%rshtm efor "allaseq¥umi,y port.Dangp|feasible ship-
spl acenent of a vessel in, kilotons,

eacﬁggg(#{ 5 aﬁ{i permt a vessel to have upon arrivaI

"M n Divs SumWgtiadedPdrt(shig] awyag@rreéquﬁﬁ @ Ytﬁ3$eLWT@hlp) +

kil otons, each port will permt a vessel

wi Y #¥ageShigS btbtiQut(VOMa&e, rﬁhm) <—tpaéPnrM@&HmﬁBr9m(th@dport) for all
d h t [ t
veséﬁﬁlnf Bgﬁae\%{eH {;\:ﬂa r@lﬁi(&&%%%%“s EJ?’E: O‘W:‘ set, o tnhe °

nunber wierdrour s any indicated tine vaI ues are offset
fromthe universal tine clock (UTC); }é
Mul ti pl MegtL oactaedﬁ%aquyegacﬂeq.@m nertmari eath@ weight efproduct

fI
AP WeivBh Dot 3EbShm o {E5IE {0y pifine:
first divscbdrogded(ship, ivoyageogsadim,apert,’ Yridape is\the volume of
Constant," a nmeans to adjust the Worl dScal e rate

b
adﬂpwttatr%e toaé@erat 3 SIVFBfH%Fe‘ﬁ‘I‘HP I fAr (B feasible c%rpcyoyage
I%ﬁ?assomated wWth a port that is the first .
d| scrrr ge port in a voyage. [00175] In FIG 3L, this
i nfor ndlyi @mmVégtSBhdécﬂ’rotrﬂﬁshmdﬁ‘fyagh eseqNung,spart)diifghe cumulative
headers in coI ums_ A- nd_AA- AD, respectively. THE
POEERE -#Of%gllﬁog]a ghVé:anqrf-_sqg& wrgpair for a feasible

th| rteenth of the fifteen worksheets
rﬁhﬁﬁbg)ﬁg&?m {book. The Port - Regi on wor ksheet
associ dveFotaddiume(ship, ovdyiage) agithe tathleveluidteoP odrgoi 18aded for

I ocat d. . This worksheet. is nodified when new port is

easihle ship-voyage BRFIPL) ustrates a typi cal
Port Re [ # el kg
fol | ow gg?&allygytéﬁg%%? Q%g%t) §t€%rt6et\glflsg{%|hégﬁ ﬁéﬁggéhmd for
pagath feéaRibi¢ shipmeyagé pairingnandof each port corresponding
to the abhreviation, and 11A(,31V 1U S1V11JAP 1V11SNG
1VINE 1V1 NEBgiT&r!PE@@l\)PwaF e FRAURtER; Bifragresasgo for each
e ! s identified by placing a "1" in
aatgoﬂls}rgrns oro}{a%g$k?gﬁan @l f (AG, the United States
(US), Japan (JP), Singapore (SNG, Northwestern Europe
(NE), the Mediterranean (MED), the Red Sea (RS) or
West Africa (WAFR). [00178] In FIG 3M this
information is set forth under the correspondi ng
headers in colums A through J, respectively. [00179]
The Port- Regi on worksheet al so i ncludes an Excel
auto-filter for manipulating howthe data is viewed in
the worksheet (e.g., view all data or only data
relevant to a particular port). In FIG 3M this
auto-filter is activated by the "Sort Port Region
Dat a" button.



THE GRADES WORKSHEET [ 00180] The Grades worksheet is

the fourteenth of the fifteen worksheets in the LSDS
wowrkbeadBs The G ades worksheet lists all the PeT/US2008/012515

grades thatpotentially are8transported by

abbrevi ation, nanme, specific gravity and density. This

wor ksheet _is nodified when new crude grade i s added,

or whenPaVeyags& 141%.V9yag¢¥éd% they pb@duﬁpdsft Bpridsode grafes (input
oIl UM el VLl RS S B e

the abbipe@haleDefsityffradayhrepresdats ther sid@e "dehbitie® 3Evdllime per
each crude corresponding to the abbreviation; "(Ilnput)

APYeight (¢&. .Apdartelspepé@mpl eum I nstitute gravity for

each Chy 1 r den 4 in .
barrels perye%§9 E‘M%%@ Ez)%wrgﬁ()j qg?ljep 2 ;tﬁ? | a'go miinimum
aytveighit) that ﬁpplté@h@hﬂsﬂ?e@byfag@ﬁhf&iﬁg APl by first

cal cul ati ng t he Spec@{@ﬂ_ ravd&t:J SPGR) fromthe Aprlt)o
wh XAITi%g P) HexpgehefeaNuBLl PR s a
; rz:si%%tg P B A BEARS RR5H) s v
LAl <f V\E 5}% dI 1?1( 31c rgo t) that represents the

158&514&?11 8D limit For £51EiP s piitldare porand
"Tol erances ‘/"Lower," the upper and | ower tolerances

in the(bqul IP.e‘ﬁ@fﬂ%SmlSkuiﬂﬁt age, SHwg tisi tbe @pecified shut out for
| h d

ra this tnftigV88e bEf, BEE Sl BlafOah SRS BERIT or DWT

the | oad segamiits tieft ieacdupiatagson-edrdo eﬁn@ﬂs (:ﬁHIS bth(;s etc.);

Tenper at ure ment Factor"', a value

used f 6F2al lrégfrwafés}gphdlééhe faghi-wieight ég@rﬁgg fgh gach ghip(weight
of the crudge gl? ghlﬁnz,f g?tl)e O M&AH%aﬂﬁ %Oi{@?gﬁ seqNum,

(e.g., a stan ce tenpera ure

FI G 3N, thpert)"nisar eaitulated Gonsehint @dsbdliﬁdeﬁni BE cargo weight)
cor respondi ng header s |n colums A through F and H,
respect i vel {hat [rmwsl}s em@lafa@% afgéyak cegjead limit for a ship

i ncl udes an r for manipul ati ng how t he
data is vi e\/\ggéﬁ?rﬁlct i%g{oﬁeet (e.g. , view

i nf or mgt3)on"p drP th]gélmﬂﬂhsp(shnpnl porg)"sed ettcxlichﬁtade):onstraint
In FIG 3N, . this auto-filter is activated by the "Sort
G ade Dat a" (R03e€ JR. tPARS |HECHIAER wmﬁip@smmrqp@@ﬁfs&q thenglaximum

LegDat a wor ﬁb‘ﬁﬁﬁ

wor ksheet s |h t he E%Bga\%ﬁ}{) E%‘%Qﬁlg ttat\tfc%o?a? 0ﬁteet
lists the routes that the voyage | egs foIIow The | eg
dat a_gener.al | clu sth follown nf ormati on

or NIRRT EnEPLE S P ALEE B SIEMENG MR ) BTG H.ARION

Suez Canal or Cape, if appl i cabl e; and voyage

di stance. This worksheet is nodified when new
di[60231d es TaeeM\eyuforemilation ti© at hexed eiaegexe (hfleal)?vprbglgmmmg

PRONC T T
t t}gtr g%ﬁagg ﬁ%? Je'sjseelffveyéé}oya eftd Qh@rept@ﬁﬁ wesddE (R Mot spot

potenti a eg st
D&ssdlsr)ahayohe E’mgned tb hmlppletseqmemtaﬂ &hyms h Thetobjxctiab function
nds whet yage fromthe

voyage |

orfpba\‘? M%gr‘At ‘trB’“ilﬁé’“o‘é’éltherﬁé‘itF As Bﬁ‘of”swoul d typ| cally go

t hr oug aanal (e.g., Sue .
"Di st a%%fl" the di st ancstéﬁgf thiceﬁag |ténC p(c[o(%biSG] ship),
| ip MIENeBDargilnjcombnfshipyati v MV steh(cboibt hshup)@l et Sima {ship in
correspondi ng headers in colums A through D,

respectively. TRANSFERRI NG DATA FROM EXCEL TO THE LSDS
[00187] The LSDS nodel is witten in the Al MVS

nodel i ng | anguage and enpl oys an Al MVB gr aphi cal user
interface. Therefore, when the user has popul ated or

updat ed the Excel workbook, the data in each of the

wor ksheets therein nust be transferred to an Al MVS
application. This is acconplished using an Excel

add-in feature of AIMVS that has been appropriately

conf| qur ed by t he LSDS devel oper . The LSDS devel oper,
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"Execute Read Data" action key on the Excel tool bar
or, alternatively, calls a correspondi ng visual basic

wo wvenedsy the data in the Excel workbook is er@DUS®AS/012515
to the LSDS nodel. If an e8Bor occurs during this read
data step, an error dialog will appear in Excel.
O herwi se, the data has been read into the LSDS node

suksasdny| pyMVEEINgHoraYmlve(siipE T 0v188{ShipidatSelrstediship)} -
t del f h |
i oyt RN ARl Ut 5 BN © 0

i nt er f 3algjechesithe &slldvang lcORSraantt omat i cal |y appears. The
user nmust have a |licensed version of AIMVS for LSDS to

start Syphkseat, phiprveyNerhingaerdidaseCombShipateN Y Match(comb,
FI G \3P. ' I
R v e dNGOR LR A e P ToP BERO Plecsy ¢ ace

pages. whep¢y page starts with the same header row,

wth the title "LSDS Large Ship Decision Support” in _
the | ePUMhasRMBornddVMach(samp; ghip)f i YMWSﬁ@NotSelected(shlp)
fal | oW [Pk ee buttons linking the follow ng three
interface pades: "Min page," "Solutions page" and

" Opt i ons/ RekMatchecdmity ship) Biebinathyvdrbiespage (a. k. a.

the WV Sol utions page) an§ tions/ ReQpti m ze page are

di scussedVLM\GVOY%egW@O%EQ veyagenhe VY Ship Nef Sglegtedfship) are
of, , that page's button is nmarked in
Iﬁﬁ%ﬁg?}g%ﬁgﬁgg%ﬁ'ﬂé bordered by ">" and "<" arrows

not i ng ahtl svieed ecti on. dicking the navigation buttons

nmoves to the selected page. In the right corner on the
header r oandidate(ieralghiptcomb, shin, ovpY NIl ¥RY?8€)S ds thehanultiple

CUTSEHL oAAURGANS: CARSHIYSRUETIR, S RS Ut i i
adthiglé-onpagepagssighiienbut inodel i routhe iheades rodhOSIGN  set

The, Mai n page al so contains two error_boxes, |ocated
un§epdidateCambalip, pegyEbnavs giis offtorft ot feasible shimyoyage
OCE%H{b%n:beﬁl's,qu %&Nﬂr%%tth@ Q'oy\%ée 5 ughccbohﬁ%ﬁgr i a8 %oﬂfbination
the two error boxes. er nings may al so appear,
but.gt,heyo denadtetthe finstbidyapSBST 4 skipe @l toudembteothe. 2ntheoyage for a
user should attend to any error nessages, and shoul d

mek¥> &G dgment about the need to attend to any

war ni ng ngs $FIRE: g{g% r A\ " 1 QF .
Errors” gg)ts't ons E)l\rllo goﬁbh%gﬁat)hgtgdﬂ ggr(?ﬁﬁﬁ%g h@gcrh tcgntgms the
" Ratcaldted ates "mp@ie fonadack hivasipleonssigimheriti ofh aEshipr ®' a voyage
page .(not shown), respectively, which can be used to

t OB ot errors such as nissing | eg data and

' _nf easi bl g PRAABPS is L?ng}ﬁfllteg- Behidiid sD2Qe 2 A value such that
di spl ays certal m key del paraneters under e error
borogages are notcongered éa SHip as hét aamgnednhly i situations where there is

"Ecopnonj ¢ rizon' (i.e., the planning period) in

ymgﬁ%r{bleof%%whﬁfwomé 2kl ARy B voyage late time"

in days. " it , j r 10 heit :
Biha?{!§iatibbfe v tl\‘f?%ﬁt%l%g%:ngfoégg%?g‘:’w& bf denBfds that this

all ows the user to view Vesse

Cohiy Bakssignad (drawot asssgriedy teetthis/analgjeation] M0dBaged;i nal | y,
action angd result keys are aligned gne atgp the other
al ong t heg‘l'%fat%&j%aﬁmw?’&eﬁllo °m¢ﬁvw§s)pme§@ infeasibility
Ahbaltr AR T MMIhace Y folRbGfloN! ! aRBrUREUSREL KL o feasible
detail below, are used to Initiate the various actions
andludionp hid/ td identv@ranyuyags fdrtvehioh atship ik SBSavaidble. to cover,
RUNNI NG LSDS [ 00193] The basi c application workfl ow ,
process for running LSDS conprises the follow ng three

to four steps: (1) calculate flat rates for al

voyages; (2) check for candi date vessels and optim ze

net margin for each feasible vessel/voyage pairing;

(3) determ ne the vessel/voyage assignnents to cover

all the voyages to optim ze overall net margin,

accounting for the ability of termvessels to perform
mul ti pl e voyages during the optim zation period; and,
optionally, (4) re-optimze the solution using

o R a M " .



each voyage specification. If an error occurs during

the calculation, it will appear in the Data Error
woremgaga3iiel d. In the event of an error, the PEEIS2008/012515

clicks the " Data Errors " 8button. A "Data Errors”

screen (not shown) w Il then appear and suggest where

the error _may have occurred. [00195] The user can

revi ew and arabieiat MVishipNgtae Cﬁeﬂéﬁhln) tis dedledadatinompdel to

CIRCERR shikghs BABPs Hind fE Py RS0 e WBVAEGTT i g

t he Resul P mwnﬁu‘ea{ﬁamae(lsmp)'cay&eaalaura{%dapﬁafr&ter for each
Cal cul ation" screen to_appear. This screen, which is

i 103 shigrvgich demptes ﬂ@(fullcneé birsyalue agraed: baba | term shipnghet if it is
eqﬁ@a% %o%ﬂ?vb& cgﬁﬁespondlng cal cul ated fl at

rate. he u |eves the flat rate cal cul ati on
for a par'ﬂreemtsafp"\wyfmt b termGhipsq@bes 186t ihdludd1§pdi SBips).
wants to enter a flat rate value, then the user can
type a flat rate for any given voyage dlrectly into

gpﬁ%ﬁgg?%ﬁﬁﬁﬂﬁ%ach voyagecﬁggfgk@£mif#e%ﬁi’ aﬁglunn

W5Const ant whi ch are determ ned based on the

carrespondi ng val ues specified in the Ports worksheet,
£ dPO23 £ i r &l theseridsr aed frbles v LERShsupppEronvemiaenal copy and

S S S B R SO e
Waicousient) Mictd30ftMWhrd doatkibnit of Bnothéretyps of agplitatioew

each conponent val ue used to calculate each voyage
flat rate by clicking the result key "Review Fl at Rate

Sl TR e f

ation tails key causes a "Flat Rate Detail s"
screen to appear. The FlatRate Details screen is
i ljbez33)at ed Aiffer b Gmodthly -ﬁatasvac—lﬁ%ﬁ&'i‘ chéRladd [pGimiSAiiShas been
for each conponent used in the rate cal cul ation
armrnpéetpd i b3S [sydats sbowld be mubuglgl urgiamddtodneﬁgctomrsent changes

| AR ohF dabmern ridtfe’ o HatA e ndertsshtu T TuBhRifs n te
| NWrliYRIdP@kdsS intélentiond iftr@iRGupply, éﬁ%ﬁﬁ%aﬁhﬁhtf PEferably,

in $/ton, is calculated as the sumof the flat rates
f Gnputhiata isoipdatied s anpropriptertoirefleciany releyapt cB@gshiowke business
followi ng information: "Flatrate" - estimted
flegt"}rg?‘élmﬂ , FRPl _ FRP2), in $/ton; "FR Pl" and
"FR P2" - flat rate for each part, in $/ton; "Cargo P
and Cargo P2" - estimated vessel cargo (or Est Cargo)
f SELOBBNGi rst part, in tons; "R/ Trip PI" and "R/ Trip
PI" - round trip distance for the each part, in knots;
"Voy Days PI" and "Voy Days PI" - voyage days steam ng
f qoopﬁqh PamWhild thisl A¥scriptichCatPees aRhariety df 'sEebndBRYS examples
port days plus canal days for each part, in
d@é lllusptcvéllve eanattons te Sully ilbwstrrierthe genceptsrhalinst thennvention, the
kt.ons Cbs and char
fdpv?ﬁlémelgc par eanisnsokl\‘lonm'eﬁoo‘z%nﬂs mgﬁﬁ%aé?glge&dg?'?ments and
vepphtatiins @fteslist0bed v eRESHwWlRbE a?paﬁ'eﬁﬁo th&4&dedr8inary skill
Pl " and "Bunkers P2" - bunker cost for the each part,
in k$;, and "Total Cost PI" and "Total Cost P2" - the
sum of Pt Cost + Fixed + Bunker, for each part, in
k$.[00197] The user can return to the FlatRate
Cal cul ation screen by clicking on a "C ose page"
navi gati on button enbedded in the FlatRate Details
screen. [00198] After reviewing the flat rates for
each voyage, the user clicks on of the "C ose page" or
"“Mai n page" navigation buttons enbedded in the
Fl at Rate Cal cul ation screen to return to the Miin page
and continue the workfl ow process. At any later tine,
if desired, the user can re-access the FlatRate
Calculatlon screen by cllcklng the Result: FlatRate
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optim zer (e.g., a CPLEX solver). To command LSDS to
performthis action, the user clicks the " Opt Voyage
wEkiop/oddasdvar gi ns " action key. LSDS then det er PeTES2008/012515
whi ch vessel s are feasi bl e8tandi dates for a voyage and
cal cul ates, using the solver, the | argest voyage
revenue that each feasible vessel can acconplish the
v o dlaeart The arercaysrédiozhe extenpthop ifalhwfithin thel scopaof thg appended
tQﬁiHFt margi n for each feasible vessel/voyage pairing
i nctudes constraints that linit the maxi mum t onnage
that can be lifted (i.e., carried) for each feasible
vessel /voyage pairing given vessel, port and other
voyage restrictions. If an error occurs, the user
clicks the "Data Errors" button. The "Data Errors”
screen (not shown) will then appear and suggest where
the error may have origi nated. [00200] The user can
review and validate the results of the second step of
the LSDS wor kfl ow process in four different ways, by
clicking one of four different result keys on the Miin
page. Each of these review nechanisns is discussed
bel ow. [ 00201] The first way the user can review and
validate the results in of second step of the LSDS
wor kf |l ow process is by clicking the "Result: Net Hire
Val ues™ button. This action causes a "Net Hire Val ue"
screen to appear. This screen, which is illustrated in
FIG 3S, displays termvessel net hire rates (in U S
k$/ day) cal culated fromthe NetH re worksheet. For
each voyage, the termvessel net hire rate, nultiplied
by the nunber days in a tinme period that starts on the
| ater of the end date for the vessel's |ast voyage
assignnent and the start date for the net hire rate
and ends on at the end of the nodel tinme horizon,
equal s the termvessel's net hire value. The user
reviews the termvessel net hire rates on the Net Hire
Val ue screen to insure that they are reasonable. If
i naccuraci es are found, the user should check, inter
alia, the values input into the WrldScale and NetHire
wor ksheets. [00202] After reviewing the term vesse
net hire rates, the user clicks one of the "C ose
page" or "Main page" navigation buttons enbedded in
the Net Hire Value screen to return to the Main page
and continue the workfl ow process. At any later tine,
if desired, the user can re-access the Net Hire Val ue
screen by clicking the Result: Net Hire Val ues button
on the Main page. [00203] The second way the user can
review and validate the results of the second step of
the LSDS wor kfl ow process is by clicking the result
"Result: Lift/Tonnage" button. This action causes a
"Lift" screen to appear. The Lift screen, which is
illustrated in FIG 3T, shows the feasible
voyage/ vessel assignnents and the nunber of
correspondi ng maxi numtons of cargo that can be
transported by the assignment given vessel, port and
ot her voyage constraints. [00204] After review ng the
voyage/ vessel |ift tonnage val ues, the user clicks one
of the "C ose page" or "Main page" navigation buttons
enbedded in the Lift screen to return to the Miin page
and continue the workfl ow process. Atany later tine,
if desired, the user can re-access the Lift screen by
clicking the Result: Lift/Tonnage button on the Main
page. [00205] The third way the user can review and
validate the results of the second step of the LSDS
wor kf | ow process is by clicking the "Result: Candi date
Voyage/ Shi p" button. This action causes a "Feasible
Voyage Ship Pairs" screen to appear. The Feasible
Voyage Ship Pairs screen, which is illustrated in FIG

______ o I L T e S T 1 NN~



page. [00207] The fourth way the user can revi ew and

validate the results of the second step of the LSDS
wowrorOb@ds process is by clicking the "Result: PCT/US2008/012515

I nf easi bl e Voyage/ Shi p* buBton. This action causes a

"I nf easi bl e Voyage Ship Pairs" screen to appear. The

I nf easi bl e Voyage Ship Pairs screen, which is

i 1488t ed in FIG 3V, is a chart of which

voyage/ vessel pairings LSDS has determ ned are

infeasible. A one (1) is shown in the appropriate cel

i n the lvoyage/coagaedr applidarion f for N@ieV op@@elationsef transportation

assjgnnent is not feasible. In addition, the chart _

prisheddng sommising codesbah svherexgoead.rqatrylates hetoptimal solution

f L hl.e. b di.ng: e ) i [1. f.or the, .

ol phelifhiroBl N} BlepinFof B dsitenpfinf B Hafidhgyalifh vehfics in an

paivailatge fRet edtperforireasensfcloyhgésetd bednitiafdl tifilg a planning

i nclude tenporal factors, factors relating to relevant

pdieriod dex wansppEHIE 3529 pRMpUsiag ene ot meae hglkredets.

capacity, draft, or displacenent and ot her

m scel | aneous factors such as contractual factors.

Addi ti anal d&eabhputegpplicatbnélclhiobdd wiksre lth¢ agiletktandgin is

vessel /voyage pairing (e.g., the anmpunt by which a

viesiyed (fsamy indiyignalnaet measging 105 erfich Eansppeatiom ighipje/voyage

clj.ckj " [4: S 4: s" y ails, -

s SEptind A5 B3 Adfasarthe plROR, o FAporiliBh ity vovaee
t aissignfmentsis aérivesl froRetiri markepa@tue( foetthe R@yage Weingha notional
provi des the voyage restrictions and the delta by '
wHehisle wd 7 BEadhoted insHEre castfpE B oypee NFiBE i arsighed aplicle.
found, the user should check, inter alia, the vesse

avai lability dates on the Spot Wrksheet or Term

Wor kshéet afftie tdoenpudért appehtion bf @iEmobh wide B¢ t6de includes at
wor ksheet . [00208] After review ng the infeasible _

v 3§28l Ong PAQSAgHAWEL ROTHOR cndsaly least; Qi muxedh dnteggr (linear)
t . 4 “or "Main page" navigation buttons
e&ggﬁggg&ﬁﬁegﬁgnfnfeasibIe Voyage Ship Pairs screen to
return to the Main page and continue the workfl ow

process. At any later ting, if desired, the user canp .
re-accéss tHe Fﬂ@@ﬁ@bla@gﬁa}é’é‘e gl‘ii ﬁﬁﬁ’aiqpélms‘é‘?té@n pl, marine
Cliffrki th&cRedllde: j.bl e Voyage/ Ship button on

¢ st page. STélgc??lnEHICPFS%% M ZATI ON [ 00209] The third

st ep i rotidehdtSBhenoedechied; palovlats the dpdincdl soldtadnetd eaximize
opti mal vessel_  assi gnnents o cover all the voyages

i ﬁopﬂgefpmw ffer ﬁ*@ﬁ%}&}m}eﬁgp} Neserisiin &8 aypUable lageto perform a
MO o voYbdidiol BE iRBEERr L@@&n g BL6S T6 FrafiGdridey
ass?gnggyt% nSf??g@e voyag%% d rlﬁﬁﬁ{gg opt?%??éﬁ?bn cargo
p erongutisidgnort dremowedsudk pratmetsng this step, the nultiple
voyage assi gnment problem.is solved. .To command LSDS

Lo por fENcET i (618) Bt mATeT frdvSef Tearh individhal B erasging dgr each
" RN SreSH e RSHIOBR M dividual et SEirdm reP vessel/
invofves§%%lcﬁlati%ns to deterﬁ?ﬁgimhichrgongﬁnarfgﬁsvoyage
ofasvigymges iscderiveel fosi reethatlket wahieofts thessghge using a notional
Anmi xed-i nt eger . progranmi nmodel. is then sol ved by an
op\teﬁ%ﬁ?fe 3 redictedpnpsyeq go doeihe YevagRaishi thspgsigned vessel,
asgjggnnment of vessels to nmaximze total net margin.

[ 00210] When the third step is conplete, the "W

Sol utions" screen will autonmatically open and displ ay

the results - nanely, the optim zed vessel/voyage
assignnments for maximzing total net margin. The W

Sol utions page can al so be access fromthe Main page

and any ot her page by clicking the "Sol utions"

navi gati on button. The MW Sol utions screen is

illustrated in FIG 3W The W Sol utions screen has a
nunber of features, each of which is separately

di scussed bel ow. [00211] A first feature of the W

Sol utions screen are fields showing the total net

margin for the optimal solution found by LSDS to the



FIG 3W this information is provided under

appropriate headers in the field entitled "Assignnent
wa@paImet43var gin [ K$]." [00213] A third featur ePOf/Us1ve8/012515

MV Sol utions screen is a fi82ld that [ists each term

vessel that LSDS has not assigned to a voyage and the

net margin for each unassi g?ned termvessel. The net.

mar gi n Y¥hsre g podminstuden & least ane dissen programmingperdion and at

usj : . hi f mﬁ ter essel - that is
aqéﬁggﬁgg}lgﬁé lrrlle%greﬁi(l\r{rgéa?)g?rgg’gl nuede ‘day) multiplied
by a cal cul at ed nunber of days starting on the date

(the net hire date) that the unassigned vessel is both
avai | abt e adfeserumtarappheption: ofiflaia ¢ ayhese eqrhevessel in the fleet

hi - i [ [ i he

e 8 g i dn Ry o b SRR B eetiblll LSk 0%, e

end of optimzation horizon - is also shown. In FIG

3W this information is provided under appropriate

header §-i n the copputerapplieation ofdaim nvhsse, Mor each voyage, there
[ . f f

o 5P 88ne sePBEAC bidie . prloFE bHICpRaut it Yoageq froppyone or

buhérersupply sditsgithin porpgpécific duaiita¥anddsenbti-porPsgegifamoading

screen (not shown) which is a view of the optim zed

vessiefs g gndisphargigosegmentnWheisr oRe Oy pse bwlepteducts are

a 1 : ] £ f :

F et Eedoi ole U REE Mok AT PR vt BOmsp ikt ranges and

Ligott $pevifig elisdhatding . periods kindg whierd lthes totab uhicink@f each bulk

di splays the Lift screen. As previously stated, the
Lipreduct lgadedy i hey deading segraerirequials theptotal| amewntnefaperh bulk
S C ' j whi ch can,
aﬁjtqécrlﬁ/ncgt%?s\%%:é,%g‘gﬁl\/ei (gm%gfgéé gé%%érmbhart, by voyage,
for all feasible vessels or as a bar chart, by vessel,

for all_ feasible voyages.. [00219] A sixth feature of

t he M 7sol utlhgfompritaretppiisationeot glaun|4 Wheae i neves,mgee bulk
; . L ki ' ¥y opens a

G%{}%lfcgrf ?%n%wq%%rge% f ng%lp ﬁ@%ﬂ&%ﬁ’&gﬁ%{@ i spl ays the

nodel solution as a tine based visualization via a

Gantt chart, The Gantt chart, displays each event in
vessel Sassi Jhrespmpsfers pprlcatan B dab ereathy he?wﬁ vessels

q : e . i '
¢ amnprisQ0 (SOl ani 3RS AR WHRR: (553 IeBe]e Y BOBisigned
f aatmurleplefvayhgesdwvithiml the ptannsgrmeeiodi s t he "Resul t:

Net Mar gi n Conponents” result button. Cicking this key
opens a "MV Solution with NetMrgin" page (not shown)

t hat digspl a ti-R1; : [ t -
) FBe ey AR A s

in tabul ar

vdyHgeing deparatd portiogs:n f or each voyage/ vessel

conmbi ngt.i on nmade by LSDS as well as ch cqnponent ,
val ue 2’éer ePRe (&r g%‘,or? udm %tgf,p?)"é‘toflggeé%,gﬁtﬁﬁﬁllne the single
h : )

cost 2 e e Rk Pan BRI ve LA HARRALS that are
[ deaxildE givenevaglagt cowsitaimts; of t he MV Sol ution screen is

the "Result: Term Ship Di scharge Position" bytgon.

d i cki & t hPge p?éynsfﬁe%e%ue' W“%&%Pgﬁ‘il%l(% %Hﬁﬁ@% and solve at
PGgdst | e’ 1iRége i(ogﬁﬁmaﬁg%g‘)toﬁl Ui QekdGing HRY WahGnum cargo
proj ection of ;t)h assi d and unassi gne?:l termvessefns
amrdvametfar eachafeakible §ingletvogage/vesssledssightmenpeehdre el maximum
reference | ocations. For assigned vessels, this

represents ETA upon conpletion of the |ast assigned

voyage for each vessel. [00219] A ninth feature of the

MV Sol ution screen is the "Result: Timnmng

Infeasibilities"” button. Cicking this key opens a "
Timng Infeasibilities" screen (not shown) that lists,

by vessel and by voyage, which voyage/ conbi nati ons
initially deenmed to be feasible were found to be

i nfeasi ble due to tenporal constraints (e.g., the

vessel could not nake all the supply wi ndows) and by

o, oy e o . - 5 e



Options" screen (not shown) that |ists the various

mul ti-voyage options (shown as conbi nations of two or
worne/oyayages) that are feasible for each ter nP@BEES®DS/012515

STEP 4 - RE- OPTDVI | ZATI ON B®0223] The fourth,

optional, step in the LSDS workfl ow process is to

reoptim ze vessel assignnents using to additional user

i (FTAC EQYRBYS &5 Arsed omhihe magst salg a@g thaimpagiagn gjpount of cargo

clii cki S S gt ian. but.tan

o A0 STt e AselE R T8, SRR SRR " voyage

OnfonetrsintseOpt i m ze" page. The LSDS nodel results are

the optinm zed vessel /voyage assi gnnents. However, the

user majdwafie t P05 dieh Mygys eplsulagion cprrtignisy fq| calculate the

r o . o

| RGP G SRR AT el PR BRIl VBagervesse

Qpissighsiehesind eachzfeagibpemultiplel sbyfleftdrmh WefdeGassighment using the

all ows the user to run such what-if analysis cases. As

sHEwHtS fromptleg reygnug eRIMYZET ons/ ReOpt i mi ze scr een

The. Tot)s: e O TR aifenndfeatim 2 APASS) 2 ) ftne and

a sobanst teastewadrimixedl datighl €lineas)s prograninite dschlgMNBNdstermine
either as a |jst of vessels by voyage or as a list, of
voyhigh soppinatioasnf vesselrassigamentsanaxmizesstory) nehewerginusing the
v e 4] - .

! TEAHER, el RoRlsR veh B ARG oSt BRAL Byagetterm
asesgihmessignohéints padt coméspohylingt et "iBadgids, cahdjmoptionally, (b)
the table indicates a "1" if the assignnent is in the

¢ et RN g N <o PEg olutions aeiers Diris thadgsred qugber gf aliernate
( onddonsCOl UM where the user can set up a "what if
scenario and force a particular termvessel/voyage

assi gnnent option in by entering a "1" in the

correspanding cell or forhjd a particul term L
vessel /b oyaa%eaggmgﬁ%neppﬁvam efli lpim & wherR, e application

C s .
O RS ehle S YR - BRh RS el cmperal pnd ghysica
Assisgph randt va3eaags t comistraiats; antdathen ealchlatess inglinidud] mdiamargins for
has ﬁ?en,forced or disal.l oned. 002%5% After review ng

t fask Ieasihle yessphporage pssipgmeptdisiigdhe omula. opt i ni ze

the sol uti oy fAe-medel using the new forced

constraints, by pressing the " ReOptim ze " action

k eyhereWdIM! hethesert nodrginkfor tthe feasBéOpoyage zssignaehi, 'MV" is the

key, the application, to the extent possjble, resolves. .
¢ rstipgted e\sar@ﬁ&eo hgyavAEe BRisy o FRRst okt qn mReket Treight

NEUtes A i"f(a'.ig NRe PL&Q&@@]lnéNﬂFéa ddi€ of QBH%eZ&Iiﬁ%@hﬁﬁssigned
conplete, the user can view the inpact of” the ne at
i fvessmlstrai nts on total net margin. The table in the

| ower right area displays a view of the current (i.e.,

| ast) optimzed or re-optimzed assignment sol ution.

The argqg abgyg doliphtdrappficaticiPbPging Q0B KGY the estimated market
performance indicators of the base (Il abeled as

" BASE "fpr smakchit feasibin dernh evesbelhpyagd eassignmeit kvohbidered by the

del t [ abel e s "DELTA: ") solution, i.f appljcable.. .
TrEP B CUrbTE Hath Rl is gebbsb fom & daily rat
?%P'eﬂ&ij dgslﬁ tggtl%nﬁewefséél Ns AS8ilBWBARE: ARNRILAI Rt Hab Q:gmpleted its

orce or [ ow an assi gnnent) have been 1 npose
aredsighed noyiedes Has thxeplanningperiod zad. a fpeeiftdd date docmcurring the
between the current and base solutions are cal cul ated
and di spl ayed as "DELTA." Specific performance
indicators for the base and delta are the total net
margin, the total |ift, the total idle days and the
total ballast days. [00227] A re-optimnm zed solution
can be set as the new base solution by clicking the
"Set Base Case" button. A nore detail ed conparison
bet ween the base solution and the re-optim zed
sol ution can be viewed by clicking the "Si deby- Side
Conparison" button. [00228] A detail ed description of

o o .




wei ght, subject to the specified voyage cargo vol une
speci fications, |ower and upper tol erances and

W@ apaost4y3 constrai nts. The obj ective functi on PCT/US1068/012515

SR formul ati on can be stat®d as foll ows: Mxim ze:

Sun{ (voyage, ship) in Candi dat eVoyageVessel (voyage,

shi p), P \VoyageF! at V\S(vq&&ge) * v_Total Wej ght (ship,
vdlpalyaptephas haeageadedpwithohe Weiln gete comtipying until a specified end
v_é;{?er ageTons(shi p, voyage)} subject to the follow ng
constraints v_Wjt Loaded(shi p, voyage, segNum port,

grade) = v_Vol Loaded(shi p, voyage, segNum port,

grade) / p CrudeDensity(grade) for all (ship, voyage,
seqNum!2por ffhe gompayer apg%awm oloelaisa POrwhierhithe estpaige market

S ar =\ a Port ( shi. voyage,.:

oAl oh Yabh, Faliple, T AERGNEIAS, SRRk GBBsitgrea by he
V Gipplleaticheiq detormpdiby e dslgdyinkPormahla: (shi p, voyage,
seqNum_ port), v Total Vol une(shi p, voyage) =

Sun ( s 6Narw HEFR * (GWSampserv NODCGHE @ Bhivp, - Dyzget NHV

S RO t, s . Ll feasib shi Qyage..
SR 9L ) i Dl SV B A o e
Porebsel ORI i9 thev vd¥deoated(es WS4 ViQY-d9ehe SRARBINMW RRIstale rate

grade) for all feasible ship voyage pairs, (5}
v_eopEssaRseaom estangagey o adfethe seaxjmyg: Witaldpramhel eaige that the term

LRk e YRS SR it B8 By i 5P e,

VOYAGRpis'S B0thl appieuble laden and/or ballast voyage canal tolls for the voyage
(p_UP_MaxArrival Draft DW(ship, voyage, seqNum_ port)
p_HefyEgeldhrriditor polgneg spotsyrsssl) having the sageq,sharpcteristics as

p f [ MoV WIS, u .

oL A sk A AL DRRUAEE G54 e it gemge cos
p JorNHeshiypge sssuminfPa MastAase scehbtis phehd »vessolyiagess no demurrage
seqNum _port) p_VoyageShi pShut Qut (voyage, ship) for )
alqosspiting apeadtof A dupRiySialsset g ﬁvgyw%y pReakign i the loading

\/ CJ[I ( i 0] ' +

(YR ALUDRLL R R Y0 EVMTL s o trm vese
p_th&t pérfddapatheDieyags uafculgted tusinfod dally rasiingachoddy, the term
and feasi bl e ship- vt?lyage pai rs where "Wt Loaded(shi p,

v Oipatfe 1s §wm§% aﬁ%rr e tgim yeyoel has eerapletsdyis asmegsdovy@ges for
g r‘ . r‘ - . . .
R e
vayagded, wahkherlaiporate cgntmué)g’ uritd atdpecified en@ dafe. pr oduct
grade | oaded at a given port-segNum pair for a

f easi bl e shi p-voyage pairing;

"v_Cumigt Lo PR

(he curdl at e o ipplicHRYE st IO RerB it dytrhied market

givabue [for teashqfdaribimispof oresselivegagedlaesighinpnty @pagidered by the

pairing; "v_Total Vol une(shi p, voyage)" is the total

vcﬁpﬂhﬁ%&n ‘é&?g&ﬁﬂtﬁgﬁég&@ﬂogﬁtﬁﬁf@ﬁgz bl e shi p-voyage

pai ring; M., ToL afFRéi shi b,/ Newae) + df .t her al

wei ght o csg(r)goﬂ:oadgc}x%\"é\wgac% peag bldé fsp-tv)gj)}%{sﬁé

pavhiéradM¥gdr ¥ Bearsagmiahmanitet valuedpadie) Voyapetuséng a notional

amount of qyerage cargo faqor each_feasible ship-yoyage

paiPpt ﬁ@s.seb_ﬁy aljelbF atonRes 81955@7;- W Sariger m@leue@rks? Worldscale
Shd b | gt

¢ aps O Eed B 2 onp R ' 84 U Rk B A forks cargo that the

enpon@essep cah udeiPewsthoyt (iplaihg) Vvesselpamienipsrit funsgamte for the

densities as volunme per weight (e.g. , in barrels per

ton); "p_VoyagePCM n(ship, voyage)" represents the

part cargo m ni mum (weight) that applies to a

- shi p-voyage pairing; "p_UP_MxArrival Draft DW(ship,

voyage, seqNum port)" is a calculated draft

constraint (posed in terns of cargo weight) that

represents the maxi mumarrival draft limt for a ship

at a particular port;




( 11) "p_VoyageShi pShut Qut (voyage, ship)" is the
specified shut out for a ship-voyage pair that

WO eppe6rBl s an assunme wei ght of DWI capacity tPer/Us®08/012515

occupied by non- car go el emdmts (fuel, stores, etc.);
(12) "p LWI(ship)" is the Iight-weight tonnage for
each ship, (wei ght of the shi

P ODRE R A s A DI ARE b1 Bsigind SdlgRi Hpyagsroapal fods for the
Ca}o?Hé@ttﬁgt C\Q&ﬂhr%”h%lﬁp?éeéj ﬁ&w*ne{ rg@opf eeélgﬂamggmé same
t ha epresents the Ximum arriva [ sp acenment
f ahamcehisicats thepspdtivessednto gxaribnnathel vo¥3gde , and "DCipgar" is the

"p L xDepart Di sp( shj port)" is a cal cuI at ed
cdﬁ@%ﬂfl“%ﬁ%‘é S0t e 1he R Yage AsHHBRG@: Rt fasensgenario where a

{ ORAER Hluts OUGHRIHBIRAEPAL kit Epd BEARCTRHLY ol gt the firs
ASSpﬂ)dl\l’EMﬁo@l\ik{Ahe EﬁemgLs@hm p0M23bagthe MA

fornmulation is a m xed integer (linear) progranmm ng

probl em The objective function for the WA

formul gi onhs b petid

vessel / voyage gsg} gnneﬁkﬁgamt@reoé{c?&e?{r%@g%see: sg gucﬁ&ed incurred
spobt fessaich) femiblbeteans ivgssetivoyageu htdlphmmequmﬂmaﬂ by the

voy The obj ectjive fun |onfor the WA
f&pﬁﬁFaé’cq“o‘ﬁd@ dsliyatlhéz ]i% wing fogela: vaxi mi ze:  Sum

{Candi dat e Shl_?@ﬁgm E P MVNet Mar gi n( conb,
ship) * v_MWI co shi p) P Sum {shi p i nTer nGhi p,
p vidrel 1INgirN"r &Vahe gredicted fncurred cost for voyage using the term,

%ﬁg [e\sbNE}? %ﬂﬁjm gg‘érgg%&é%ﬁ l%l# ghq:vo af%g it ig agsigmed tp ghe term

t | 'l t " s
Ca%%g,ﬂp;g{) lﬁgléﬁ Isge fé@g N{&/ﬁ iRy %;ﬁe{ogeoaﬁ*a CGH, ;}3 isMRY Mefeh 4nQ ballast

v_Vdyégageiddtaisfer ﬁw(vqyagagﬁer accdurftorg fat hny d;sagms

where Sum {conb, v_MWNMatch(conb, ship)} +

v_IVShi pNot Sel ected(ship) = 1 for all ships,

V_MWMatjgh( Cqm’coﬁ'gu'u bﬁceﬁidﬁ%ﬁéléﬁﬁf 1®RheR th@Pedicted incurred
V_MMyageNot Cover yage

v_dolstSHop NexricBe lfeasitdd ( spntp)/emelévdzuagn destigrenenmte nofsiderdd 1by the

ere "Candi dat eConb shi p, voyNbr,
vo%?aﬁh tory @%Wémmﬂdt Ypihs?jﬁg‘g r?éﬂﬂ Bal ent of
Candi dat eVoxeggwquxms@/mb) | (t {n)\qas used in the
si ngl e-voyage aSS|gnnent nodel in’the

4 d| nenS| onal set Ca(@Vdﬂ\eRaﬁdb@Bl)]rfDGQﬁb*‘ CTsnbibe Iset
sble hi p- yoygage co and voyNbr
Y e i€ it e dCkAIERIPD PR BBl fihet Ie the spot
(eve@sel ]FR’® i§ 8ROy &y dgeendtiraked (z\éoyweﬁdééy)le@o; WS 2 1i9 the spot

denote the 2nd voyage for a ship, et
FVewNet dtpregted( Warldscalhi goje forsthg yewageetxpresatd @h a percentage

ns, Ih calcul ated net margin r f easi|
o e B FarSird® FntlmyRuE el whER Jhe SR Veskel owner
Pedl'l@l’%e\é eve® wheR WAt VessdhisabBaded with 1659 cirgbar@e” ¥athb@verage,
such T hat voyages are not covered (a ship s not
@Md isotheypéraentagaizate slissounleribanyiethe spet messel owner offers

e .sol t on whi ch.covers.a oF

SIS S RoRRCRL ShRES TR 1 exeef PP EEPCMERY Toleer s the
t fh%hniamdsciehuﬁagé c8§s i8aRFbd F7 the %oeeégsen @ hssighedihe voyage,
conbi nation of voyages, "Vari abl
v_10Repal ethecmmroeul(evl@slerg end baléasawoyageewab tdllst for the voyage
breaker that is included in fornmulation to assure that
MVA has a feasible solution, and to identify any
voyage for which a ship is not available to
cover, " Vari abl e v_MWShi pNot Sel ect ed(ship)" is included
in nodel to permt solutions where ships are not
assigned to any voyage, "P MHFull Net Hi reVal ue(ship)"
is a calculated paraneter for each term ship which
denotes the full net hire value earned by a termship
that if it is not assigned to any voyage, and
"Ternthi p" is the set of termships (does not include

——— AR AN A 17N N"\"T"1 A A " A= 7A | r-s<i il "I~ s~k A



paste functionality enabling the user to copy and save

data in an Excel docunent, M crosoft Wrd docunent or
wa@pwblers3z ype of applicati on. FREQUENCY FOR UPBAITUSEB08/012515

DATA AND OPTI M ZI NG VESSEL 9ASSI GNVENTS [ 00233] After

the nonthly data validation cycle and optim zati on has

been conpl eted, LSDS 's data shoul d be routinely

uplrttveenld derpdif de ta vetranehspethensspl having the 9 ehagacteristics as

T e

or vessel availability. Preferably, input data is

updated as appropriate to reflect any rel evant change

i n thelBusi Aesepmapiter osprdisationc. @B NiE | @pHiguzatighi |¢f maritime
tQ£§ qgglrip%$qﬁﬂﬁ¥ié' zes.a variety of screenshots,

exaﬁﬂ? BRITTIULE Pﬂggughuations to fully

i 11 ust cade thhewhen GRBéRedebilfidatef €hd BpBRial 86lutibhEto maximize
I nvention is b¥ no neans so limted. Various

mbelia} hetamiargis, logdhe essigmmentaeldvessels il ani dvadable fleps of vessels,
d%sclosed knventi n w.l | ge qyfaQent ép tﬁpse of . t of
or QMREPES T YFSYIR 0y POL VG5 (L RALIPER 1S YREBEX{L A set ©

t RByadeadl ko Vbd NnRidide &E aOfpldriagn dedor transporting cargo
cIa?#%.CLAINS: 1. A congﬁfer%épplﬁggffzn for thep_ .g s

oPmprising one of morariypl mreducsh wheredbe itolgl aehprarginng derived

cqode that. en_execut.ed al culates the optimal

o A pa R R B B e B R B o

assi gni@igte Ofachr angiveduabt hetn nMadyirel efori B densidlai hakkBvoyage
fleet to performa set of voyages to be initiated
d@ssiegmantys aalehlatedoesing theffermeleanspor t i ng car go

conpri si ng _ C bul k products. 2. The conputer
applicationR@? 3?%?3?? where the total net margin is
deytiere INIM'O18 thedieY nilirgin foetheTRiagibisvdyRige @88§iBnment, "MV" is the
transportation vehicl| e/ voyage assi gnnent, and each )

i redtimiatedamarkst vakeifihe gioyage basedpat leasti irpart, on market freight
vehi ¢l QYa0: ' ' Y r t e
VIS Fid KRS R thleted Sl ST Aok sl Y assigned
prvegdettsad | ncurred cost for the voyage using the

assigned vehicle, 3. The conputer application of claim

1 wher evhere thoerds srampréses the foflewing wparate prrgponents:

progr anyi ng r{io d.. S 1 xed,l r .
(l'ineary)y pr gg?aEr#’ri {r;}llg(j')i@tpposrlﬁillu 5%8941.501%&2%2%)&} e(riétgltn?lgg the single
applyhgatéssel dseignifedtsopid mukkipld voyagk/térat vésel assignments that are
transportati on scheduling conprising: code that, when
exiesiPle @1venayessal gopsiraints agd vpyage COBFERINGA t o naxi ni ze

t ot al [ j e '

avar | abe 1 Pior e feyEne ShERE poflont ERFUSI o solve o
| Nedst adnedlifledri pi@gearpmany ipacblp@r thad detsrmiinesn deopaxilgum cargo
cargo conprising one or nore bul k products, where the

t gevgnusder rahyfeasible singlewoyags/ verselrss\gnaeal. vhsre the maximum
] Fefilic, S Gk 3R e HAURDTA @R ARTTRLRh HABnt of cargo
| shatechy sk flifedh ihehevaskighment ugvémrvetdet comgagmtsaindgvoyage
a notignal vessel and a predicted incurred cost for

t HOn§E1B§e usi ng the assigned vessel, andwhere the

code i nghud [ 0qr ] rtj

ot (FRacBie e hReiyel iublr S, RLGN ATILAS RO L e
pdndividual het hagzis dgpuvenldapglli frain eaehdtagiblaishgde Whgsig:/vessel
each vessel in the fleet of vessels may differ in

physi cal characteristics and econom c costs. 6. The
conputer application of claim4 where, for each

voyage, there is a | oading segnent where one or nore

bul k products are | oaded fromone or nore supply ports
within port specific quantity ranges and port specific

| oadi ng periods and a di schargi ng segnent where one or
nore bul k products are discharged at one or nore

demand ports within port specific quantity ranges and

port specific discharging periods and where the total




to nultiple voyages within the planning period. 9. The
conputer application of claim8 where the code

weewpnéses the foll ow ng separate portions: (ipCDOE2008/012515
nore sinulator portion(s) ¥ determ ne the single
voyage/ vessel assignments and nul tiple voyage/term
vessel assignnents that are feasible given voyage
cansignaient and ¢ach) feasibleonultiple voyageriemn opssehiassegnment using the
poLd ltg:ﬁﬂ“?{ }tleoredef Je tand sol ve at | east one |inear
pr 6gr oSBT EHYRIEY Het er ni nes t he maxi mum car go
revenugivior oﬁ@(‘di B AS aBdi enihbMIbFMPURAPHNUEFSEk0 (a) deﬁne and
assi gnment, where the maXxinuntargo revenue i's based
t ﬁ@lwlawl&astr ene naiped tlh@gma((hnnm proguaTnMming cpacvldomt h)atietermme

rrent v.en v

c SPHEE sPimblritich oo RBERRR NS4 1508 ngt prgipusing the
NekasBIE HWiflgle 2V Syhgaliviesyel] m@§1gh@1€ﬁ§) atd feaiue!| Iﬁﬁl@lpleh &oyage/term
i ndi vi dual net margin that would result from each
f gsseh| @sgnwrés,v@y@gwwmedmasgsg nmgunsanmcbaoptwnally, (b)

L T

n@bﬁuﬁﬁglgnnent optim zer portion(s) to (a) define and
solve at |east one mxed integer (linear) progranm ng
problemto determ ne which conbi nati on of vesse

oasbg si QP Aoy g arplEu it QL SRR 1BV B RS flnketopatue for

Myatlh Wéa@ﬁl@ﬁﬂﬁ{'ésﬁlmdyﬁg§ atsigfifiéd %ﬁﬁﬁéred?ﬂ}ldthe application is an
correspondi ng net margins, and, optionally b)

(
d@ﬁ@mﬁtm@alwiétedwsmgemnebélsne \seélllmtha@ S dmwcbﬁnm 8 daply rate for

i n Qn
c oRph By LR o1 sCRARN e Rt 8 B esal rs, spmplered s
d kSEARd1 08y fRE rfof Qaplabhigg el dndoy agecified IdATRIH incurring the
gi ven tenporal and physical vessel and voyage

colady raterhas begndeadhed, wathcthe slady rate fiopfiwiag umid a specified end
By ins for each feasible vessel/voyage assi gnnent

using the formula NM= MW - I C where "NM' is the net
margin for the feasible voyage assignnent, "W" is the
esti mated mar ket val ue of the voyage based at | east

i n par 18- onAveanpatatis ¢BPRISIRGt es, and "1 Cis the

predic i nc 0 V. U

assi gng Vegséfoc&%ﬁg ?%w%%:ostﬁ%ﬁ eél? ¥‘§%§| | ga &i)pocfessqr mumple
1Gnwsheti®e tphecessdrs Wahrebteditedtlyv e e ﬁmj’thﬁ@@h Iﬁtﬁﬁpleblh&ractlve
term vessel /voyage assi gnnment consi dered by the

agpPeessars sannestechindirpetl oty Qnsi angther REEr hPQTEPYST DRIWORKit

is deriyed fro I Ore ea d :
vessel (:ﬁse a%ai (fgé%? lgé'ljaf %élﬁ%aﬁgﬁt efPan \Q/g%se tlﬁjééﬁ{om of - marine
c argaispéretiont schedslingh edmpoigingecodeothat, Wehdal exweuted, palculdes the
and a specified date for incurring thedaily rate has

bewtimal sehbign, {Q rRximige defp] petrmargin ot rasignmant of yessels in
spec

CPagl dr\r{aggge?’férgte %}g fl?l E@o CQIQRESI \?JSS&F P(l f) ﬁﬂng{)%)ﬁefges n a set
f afsvyages etbrrbe/aﬁfmkdd/duﬁgg zaqﬁaxgm@rﬁenodnﬁird&mﬂohmg cargo
the application is detern1ned by the_ follow ng
f(ﬁomnrgmg\mgqmmor[eplpp I{TO@%BM\RP(EWN ¢dota) neC]maFgm is derived

SSWH 51’&1?}{}5\3@?{ eh %%glgiggyagg aggf%nr{leér}tmwhere each

VGﬁ&l@iduaT ER mhﬁgnﬁ fer &/ 0as3eltvdylagé agsagrﬁneﬂt\EM&BK&H fromt the market
mar ket Worl dscal e rate expressed as a percentage, "C
is the maximumtotal tons of cargo that the term
vessel can carry w thout violating vessel and/or port
constraints for the voyage, "CT UND18" is the
appl i cabl e | aden and/ or bal | ast voyage canal tolls for
t he voyage that would be paid to a notional spot
vessel having the sane characteristics as the term
vessel to performthe voyage, "DC 1DEAL" is the market
demurrage cost for the voyage assuming a best case
scenarlo mhere a vessel |ncurs no denurrage costs
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13. The conputer application of claim 10 where the
estimated market val ue for each feasible spot

WO e@smbi4sdyage assi gnnent considered by the appCT/Ust08&0M2515

is calculated by the follo®ng fornmula: MVSPOT = [FR *

(_WBMARKET / 100 ) C] + CTUNDIS + DCIDEAL where "MW

SPOT " is the estimted market val ue for the voy dg

ué’iahlg far Aervoyage usipsa nosiosal vessetrndiapregdistedopelyyeed ¢ast for the
T rket Worl dscal e rate expressed

ga%eel%sgﬁ%%asjs@n@%sg@lf he maxi numtotal tons of

Car go (it & heats Ratryvesd etorasd a?pnéatldﬁl theul ¥t apdro®f, or

vessel and/or port constraints for thevoyage, "CT

umps'allwomectqb B, iteaspEpptes @nplawonafqragpumag &gd storing data

| | L V, e t
nof)ﬁlgrls%g Bu no\}élérgg d %gxl%ndé:ts % arggg tﬁg rag% ag}ei\g 1 , and the

a@lilmmgsp&tod\mﬁ@el to performthe voyage , and
is the market denurrage cost for the vay

assum ﬁlg) a beslveratat siseidesral \ipe b latﬁv@ﬁgelwnﬂncmes?mﬂelmg
%g}ﬁri%a?%t% 8%) Fy éooég on : ng{o%éal ?ns? ﬁpo%llé{nggﬁtf ?m?éd integer

tl@ﬁnéﬁi}/ﬁ@@rarﬂxﬁmgﬁt@bwﬁf@ut er appli catl on of claim10
where t p

redicted incurred cost for each feasible
term vessel /voyage assi gnnment consi dered by the

S22 AL iy, LU BT compuc

pfagghé?itﬁﬂ doMphides Gt ¢St oh®lin¢ayRogransmig pcﬁtﬁoh eihﬁl at least one
is the fuel consunption costs for the voyage if

|tm1ix§da§gg@r{baeatrbptqgéammg pedieB] | "PF" is the port

fees for the voyage and "CTDIs" is the | aden and

bal | ast voyage canal tolls for the voyage after

accounong frae apparatlissafadlaiin 18 Svhefé ehec flegildopiprises term vessels
application of claim10 where the predicted incurred

cag spekvessdl f easi bl e spot vessel /voyage assi gnnent

consi dered by the application is determ ned by the
followng fornmula: 1CsPOT = FR * (W5Ecp/ 100) *

[ (PCM ). + (8% appAoufustofclein) 20 whEHET mhrkst bl dor-edch feasible
where "I C SPOT" is the pred| cted incurr d cost f(1) thg )
v O ¥ eE56l/ Hey agR dsHigBmeRbeds] eredpw thesa g@lqulated using
rate..( dHm a ygfa?gf

vgaslgeetl ﬁlg‘?g?(lgg\g{l%?%hgg e rat 8er ht§rhéeala§oy O‘{ term vessel is
exjrafisisechfees the rlefmemsagehas &ihpletedi #s tassigpead tvoy@egoduring a
m ni mym reqw rement whi the ot vessel_ o r

cdpguag graedupich 2 FRECS t6s 400 incurmiog dae) iy hrate digs been
c t rcent age

¢ 3ethoa, BHh ttédtlpﬁfgﬁe;?“%%mépﬁfﬁée3§6°l R R Cers
fromthe fre| ght cost for shipping cargo in excess of

t he PCM_n, [ timated derrurrag[e cost

is the
i ncur red if At h%eté%tngégléﬁéf“ g TAUNE {EARSPRFLA \P&y&@‘@prlsmg the
Pgﬁég g&;the applicabl e | aden and bal | ast voyage
canal t i for the voyagethat would be paid to a
not i ongl) sypattingedstel arlddori npdeheg SphEnC hatoag tdatdbabe, cwhere the
as_the spot vessel to p formthe vo S"is.
arfiptatgsp Isiseralsto, Pérl?ﬁer 3e°s ‘7&1{3 %“r‘g%ﬂfﬁfﬂt"é?h% application
{ NiaCRAICTIaF! HAN oBfini®" oilefBh 18 ARSARILEULRN RANGAHABr the
nprising , en executed, calcul ates e
orﬁssllgﬁineﬁobﬂtresgdﬂs it an availablezfledt @f physiedllyneteriogendoms vessels to
t he assignnent of vessels in an available fleet of
vessel s, conprising termvessels and spot vessels, to
performthe voyages in a set of voyages to be
initiated during a planning period for transporting
cargo conprising one or nore bul k products, where the
total net margin is derived fromindividual net
mar gi ns for each vessel /voyage assi gnnent, where each
i ndi vidual net margins for a feasible vessel/voyage
assignnent is calculated using the fornula NM = W -
IC where NM |s the net nargln for the fea3|ble
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(ii) one or nore revenue optimzer portion(s) to

define and solve at |east one |inear progranm ng
w@e@bloers: hat det erm nes the nmaxi mum car go revRCIES1008/012515

each feasible single voyag@tvessel assignnent, where

t he maxi num cargo revenue i s based on the market rate

and the maxi mum anount of cargo that can be lifted in

t [PET a§§| 2 etedft Vf@ras@ﬁ to bssipitiateshduring At Rlapring \rsyiggdeto transport

c et margin cal cul ation
pg? &g%é ?Bf 8@%295 ?%ldual net margin that
woul d Wh‘ébﬂ ﬂleftbﬁﬂhﬁaﬁhrgﬁlﬁﬁsdebived $tongkrRlividual net margins for each
voyage/ vessel assi gnnent and each feasible nultiple

vdya@&q assiemmesd aad eacls inghvidual nes mageinys tlpee@\ffew@mrhﬁween the
Sk BLEIE 10 T8k ofd KpralFRindBlS A58 R Voyage using

omlee Msigddiveseger (linear) progranmng problemto
det erm ne whi ch caonbi nati on of vessel assignnents

maxi ni &8st Braing the Mmpligrtionsa Y ve Hee mashamatical moglebafter the
V%@ag%cv&s%%hel 5%})}9@&?3%@ m%ﬂﬂ Jsﬁ‘%f’]%)p L)g n%gahoﬁ oblem §olver to

voyage/termves assi rrespon
MbgHin dne afchor® ﬂbd:cﬁﬁﬁhleh&ed {chedule(sp bffvesek lbeloyhge mxgnments
best solutions where N is the desired _nunber of
al t er n&iiid sepPiRnablys repeatingristeps obpait i) a9E| Fafiesp tmes, with
C oo L L TR okl YU fchon ARG, igsi bl @ ter m
essel/voyage assl gnment consi ereg hé appl i cation
is an ¢s)i madsegming vusselseid theiflegt @ plfﬁforl’n the sealoﬁ eoyi@% during
is derived froma daily rate for each day a
véé%,en anyngpaTioshbasest 108y at FReopERRAFES %edhlés generated by the
signed voyages for a planning period
an gééggﬁﬁkaé i;date for incurring the daily rate has
been reached, with the daily rate contan|ng until a

o oces3ing 45 meebed Pkl 1F el SergricpraEssBetetis Solved
|
on g}ﬁr@lﬁﬁ% @ﬁ@%&%ﬁér{( 0t rp%?mgﬁlglggﬁ%%%eﬁg oﬁié {ifR€dr' prof@mming

anot tiple 1 nt processors
c pontad el atridast eat yixedimeger fivdaheprograsnmangomorpon.er
network; (ii) a conputer application for the
optim zation of marine transportation scheduling
conpri siung §adendihad of YRRR 28 %A ﬂ'{i l&RLGM Fﬂgcessteﬁﬂ §essels and
optimal solution, to maxim ze total net margin, for
t kpotgsseganeNnt of vessels in an available fleet of
physi cal | y het erogeneous vessels to performvoyages in
a set of voyages to be initiated during a planning
period for transporting cargo conprising one or nore
bul k products, where the total net margin is derived
fromthe individual net margins for each vessel/voyage
assi gnnent, where each individual net margin for a
vessel /voyage assignnment is derived fromthe
mar ket val ue for the voyage using a notional vessel and
a predicted incurred cost for the voyage using the
assigned vessel, (iii) a data entry and storage
application that is either part of, or integrally
connected to, the conmputer application, for inputting
and storing data conprising, but not limted to, the
desired voyages, the avail able vessels, and the
pl anni ng period; and (iv) a solver that is integra
to, or interfaces with, the nodeling application,
capabl e of solving |inear progranm ng problens and
m xed integer (linear) progranmm ng problens. 19. The
apparatus of claim 18 where the code of the conputer
application conprises at |east one |inear progranmm ng
portion and at |east one m xed integer (linear)
progranmm ng portion. 20. The apparatus of claim 18
where the fleet conprises termvessels and spot
vessel s 21. The apparatus of claim20 where the market
value for each fea3|ble tern1vesse|/voyage aSS|gnnent
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follow ng steps: (i) inputting data and/or nodeling
options into a database, where the database is

WO paegsaB3 t o, or interfaces with, a mathemati cBECT/US2008/012515
nodel i ng application that @&l cul ates the optim
solution to maxim ze total net margin for the

assi gnnent of vessels in an available fleet of .

physi caPty Hoedneged of ehrime2d sihere hisantrkenyalue dor egch feasible

v y i nni i O :

{ PR REs S ARt Sl P NE DR il using

whene likevalat ahatnietderivedifforh S difilyl 1esl fdrr @ichi i ¥ itdtabessel is

net nargins for each voyage assi gnment and each .

i r?er?g?al&a after,the terp yessel ga&m@@ﬁﬁg%ﬁ%@@t%wmﬁ voages during
£ or d [ Ct j

oo, pEiGElank 1P HRURGF Ao, ALGIg B8 PR HiEhas been

r waathed, Witk theddilycatd continirpoinii atspecified baddhiec al

nodel after the data and/or nodeling options are input

using an optim zation problem solver to obtain one or

nore recommended schedul e(s) of vessel to voyage

assignments; (iii) optionally repeating steps i) and

ii), one or nore tinmes, with different data

restrictions to obtain alternative schedules; and (iv)

assigning vessels in the fleet to performthe set of

voyages during the planning period based on a

recommended schedul e generated by the mat hematica

nodel . 23. The nmethod of claim 22 where the

mat hemati cal nodel is solved by breaking the problem

into portions including at |east one |inear

progranmmi ng portion and at | east one m xed integer

(linear) programm ng portion. 24. The nmethod of claim

23 where the fleet conprises termvessels and spot

vessel s. 25. The nmethod of claim 24 where the nmarket

val ue for each feasible termvessel/voyage assi gnnment

consi dered by the application is cal culated using a

net hire value that is derived froma daily rate for

each day a termvessel is available after the term

vessel has reached the end of its assigned voyages

during a planning period and a specified date for

incurring the daily rate has been reached, with the

daily rate continuing until a specified end date.



