APPENDIX C11: HIGHWAY ASSIGNMENT Module
24-Hour Model: 

11-0-1-AAHWY00I.S 

11-0-2-AANET00A.S 

11-0-3-AANET00B.S 

11-0-4-AANET00C.S 

11-0-5-AAHWY00B.S 

11-0-6-AANET00D.S 

11-0-7-AAHWY00C.S 

11-0-8-AAMAT00C.S 

11-0-9-AAMAT00A.S 

11-0-10-AAPIL00C.S

Time-of-Day Model:

AM Peak Period (11-1-1-X):

11-1-1-1-AMHWY00G.S 

11-1-1-2-AMNET00F.S 

11-1-1-3-AMNET00G.S 

11-1-1-4-AMNET00H.S 

11-1-1-5-AMHWY00D.S 

11-1-1-6-AMNET00B.S 

11-1-1-7-AMHWY00J.S 

11-1-1-8-AMMAT00G.S 

11-1-1-9-AMMAT00H.S 

11-1-1-10-AMPIL00H.S
PM Peak Period (11-1-2-X):

11-1-2-1-PMHWY00G.S 

11-1-2-2-PMNET00I.S 

11-1-2-3-PMNET00J.S 

11-1-2-4-PMNET00K.S 

11-1-2-5-PMHWY00D.S 

11-1-2-6-PMNET00C.S 

11-1-2-7-PMHWY00J.S 

11-1-2-8-PMMAT00G.S 

11-1-2-9-PMMAT00H.S 

11-1-2-10-PMPIL00A.S
Off Peak Period (11-1-3-X):
11-1-3-1-NPHWY00F.S 

11-1-3-2-NPNET00K.S 

11-1-3-3-NPNET00L.S 

11-1-3-4-NPNET00M.S 

11-1-3-5-NPHWY00C.S 

11-1-3-6-NPNET00C.S 

11-1-3-7-NPHWY00I.S 

11-1-3-8-NPMAT00E.S 

11-1-3-9-NPMAT00F.S 

11-1-3-10-NPPIL00A.S
11-1-4-ASNET00E.S 

11-1-5-ASNET00D.S
11-1-6-ASPIL00A.S
HIGHWAY ASSIGNMENT
24-Hour Model: 

11-0-1-AAHWY00I.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=HIGHWAY PRNFILE="{OUTDIR}\AAHWY00A.PRN" MSG='24HR Warmup Hwy Assignment'
DISTRIBUTEINTRASTEP ProcessID='SERPM6ID',ProcessList=1-4

FILEI TURNPENI = "{OUTDIR}\TURNS_{Year}.PEN"

FILEI NETI = "{OUTDIR}\S6HNET_{Year}.NET"

FILEI MATI[1] = "{OUTDIR}\HTTAB_24H_{ALT}{Year}.MAT"

FILEO PRINTO[1] = "{OUTDIR}\TEMFILES\24H-Warmup-TOLLRPT.PRN"

FILEO NETO = "{OUTDIR}\TEMFILES\24H-WARM-HLOAD.NET"

; Assumes class 1 (from table 1) has restriction, such as LOV
;         class 2 (from table 2) has no restriction, such as HOV
;         class 3 (from table 3) has no restriction, such as no Trucks on HOV
PAR ZONEMSG=100 COMBINE=EQUI MAXITERS={ITERWARM} GAP={EPSILON2} RAAD=0.00000 AAD=0.000000 RMSE=0.000000 ;
;    EQUITURNCOSTFAC=0.75  TURNCOSTFAC=0.75  TURNGAPWT=0.50
ARRAY TOLLREVENUE=99 TOLLVMT=99

;TURNS N=1-99999
ZONEMSG=100

CTOLL={CTOLL}

; Look up deceleration rate based on approach speed
LOOKUP,

 INTERPOLATE=Y, LIST=Y, NAME=DECEL,

        LOOKUP[1]=1,RESULT=2,

R = '30 4',

    '70 6.2'

PROCESS PHASE=LINKREAD

; Basics-
   LW.FFTIME=LI.TIME

   T0=LI.TIME

;Calculate 24-Hour roadway capacity; Note: LOSCCAP capacity is
;   LINK Hourly LOS-C capacity (LOSCCAP) derived from LOS-E Capacity and UROADFAC
    C = (LI.LOSCCAP)/LI.CONFAC24H      ;7.7815% of traffic in the highest hour
;Transit non-Hwy opt links(59,69) & Prohibited HOV FTC2(83-AM&PM,84-AM,85-PM) midday prd
  IF (li.FTC2=86) ADDTOGROUP=1      ;HOV Facilites (FTC2=86->All Day)
  IF (LI.FTC2=59,69) ADDTOGROUP=9   ;Transit non-Hwy opt links(59,69) 
;Reset/Modify ALPHA/LI.BPRCOEFFICIENT for freeways (SERPM602)so they become same as surface sterrts during midday period--SKS(8/4/2006)
;Void that changes for SERPM65...
  IF (li.FTC2=11,12,81,82,91,92)                     ;freeways
;serpm602 Changes--       LW.MBPRCOEFFICIENT=LI.BPRCOEFFICIENT+0.15
       LW.MBPRCOEFFICIENT=LI.BPRCOEFFICIENT+0.00

    else

       LW.MBPRCOEFFICIENT=LI.BPRCOEFFICIENT+0.00

  ENDIF 

;Set LINKCLASS based on FTC2 Codes as follows:
      IF (LI.FTC2=11,12,21,41,51,52,59,61,69,71-75,81-86,91-94)    ; no toll
          LINKCLASS=1

        elseif (LI.FTC2=95)                                  ;toll plaza
          LINKCLASS=2

        else

          LINKCLASS=9                                        ;any missing valid FTC2-code links
      ENDIF 

;Classify links based on presence/absence of tolls
;sks      LINKCLASS=1                                    ;no toll
;sks      if (li.cartoll>0 | li.tolltype>0) 
;sks       LINKCLASS=2                                   ;with toll
   if (lINKCLASS=2)                                      ;toll plaza links 
       LW.TOLLTIME=(LI.RCTOLL*LI.CARTOLL)*60

       T0=(LI.RCTOLL*LI.CARTOLL)*60 + LI.SVCMINUTES + LI.SVCSECONDS/60

       if (iteration=0)

;        LW.ARRIVR=(V/LI.UROADFACTOR)*LI.CONFACOFP/LI.PLZALNSMAX ;hourly volume per toll lane ie. arrival rate in vehicles per hour
        LW.ARRIVR=V*LI.CONFAC24H/LI.PLZALNSMAX       ;hourly volume per toll lane ie. arrival rate in vehicles per hour
        LW.SERVT=LI.SVCMINUTES+(LI.SVCSECONDS/60)    ;Plaza lane service time in minutes per vehicle
          IF (LI.TOLLTYPE=1)

              LW.SERVR=(1/LW.SERVT)*60               ;Plaza lane service rate in vehicle per hour
            ELSE

              LW.SERVR=100

          ENDIF

        PRINT LIST='ARRIVR= ',LW.ARRIVR

        PRINT LIST='SERVT= ',LW.SERVT

        PRINT LIST='SERVR= ',LW.SERVR

;        if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.99*LW.SERVR     ;prevent infinite or negative queue 
        if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.95*LW.SERVR     ;prevent infinite or negative queue 
       endif

   endif

      if (li.TOLL_ACC>0) 

       LINKCLASS=3                                          ;Toll Plaza Acceleration link
       T0= T0 + (LI.FREEFLOWSPEED/{ACCELRATE})/60

      endif

      if (li.TOLL_DEC>0) 

       LINKCLASS=4                                          ;Toll Plaza Deceleration link
       T0 = T0 + (LI.FREEFLOWSPEED/DECEL(1,LI.FREEFLOWSPEED))/60

      endif

      if (li.toll>maxplzno) maxplzno=li.toll

      IF (LI.FTC2=59,69) LINKCLASS=5                          ;Transit non-Highway optional links
;     IF (LI.ROUNDNODECLS=1) LINKCLASS=6                   ;JUNCTION DATA PRESENT
      IF (LI.ROUNDNODECLS=1)                               ;JUNCTION DATA PRESENT
           LINKCLASS=6

           IF (LI.FTC2=11,12) LW.MBPREXPONENT=LI.BPREXPONENT*1.00         ;*1.25
           IF (LI.FTC2=91) LW.MBPREXPONENT=LI.BPREXPONENT*1.00         ;*1.15 
           IF (LI.FTC2=71,72,75) LW.MBPREXPONENT=LI.BPREXPONENT*1.00   ;*1.25
           IF (LI.FTC2=93) LW.MBPREXPONENT=LI.BPREXPONENT*1.00         ;*1.50
      ENDIF                  

;Turning Volume  Node list:
     TURNS N=7708,10238,16110,19046,24772,23433

ENDPHASE

;=========================================================================================
;=== ILOOP (ASSIGNMENT) PHASE ===
;=========================================================================================
PHASE=ILOOP

  MW[1]=MI.1.24H_DA                ;Table 1
  MW[2]=MI.1.24H_SR2P              ;Table 5 
  MW[3]=MI.1.24H_TRKS              ;Table 4 - Trucks in PCE
  PATHLOAD PATH=TIME, VOL[1]=MW[1], PENI=1-2, EXCLUDEGROUP=1,9        ;Without HOV
  PATHLOAD PATH=TIME, VOL[2]=MW[2], PENI=1-2, EXCLUDEGROUP=9          ;With HOV -Note Here, Trucks are NOT alowed on HOV lanes     
  PATHLOAD PATH=TIME, VOL[3]=MW[3], PENI=1-2, EXCLUDEGROUP=1,9        ;Without HOV - Truck Trips
;  PATHLOAD PATH=TIME, VOL[2]=MW[2], VOL[3]=MW[3], PENI=1, EXCLUDEGROUP=9    ;With HOV -Note Here, Trucks are alowed on HOV lanes     
    ; Add this to above PATHLOAD for a PATH file:
    ;        PATHO=1, name='Off Peak Period Assignment',allj=f,includecosts=f
ENDPHASE

;=========================================================================================
;=== ADJUST PHASE (WITH REPORTING)===
;=========================================================================================
; User Specified Functions
; Delay functions, one for congested travel time, the other for toll links convert to time equivalent
PHASE=ADJUST

; Define volume to be used for V/C calculation -- this includes the truck PCE.
 function V = vol[1] + vol[2] + vol[3]

;Revise Volume for Freeway Ramp Merge Volumes
; FUNCTION   V=MIN(3600,(VOL[1] + VOL[2] + vol[3])*LW.FWYRMPMRGFAC)
; FUNCTION   V=MIN(LW.MINVOL,(VOL[1] + VOL[2] + vol[3])*LW.FWYRMPMRGFAC)
 if (time>0) LW.CGSTSPEED=(LI.DISTANCE/TIME)*60

; if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.99*LW.SERVR            ; prevent infinite or negative queue
 if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.95*LW.SERVR            ; prevent infinite or negative queue
 if (li.cartoll>0 | li.tolltype>0) 

;   LW.ARRIVR=(V/LI.UROADFACTOR)*LI.CONFACOFP/LI.PLZALNSMAX      ; hourly volume per toll lane ie. arrival rate in vehicles per hour
   LW.ARRIVR=V*LI.CONFAC24H/LI.PLZALNSMAX      ; hourly volume per toll lane ie. arrival rate in vehicles per hour
   LW.SERVT=LI.SVCMINUTES+(LI.SVCSECONDS/60)                 ; Plaza lane service time in minutes per vehicle
   IF (LI.TOLLTYPE=1) 

          LW.SERVR=(1/LW.SERVT)*60                           ; Plaza lane service rate in vehicle per hour
;          if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.99*LW.SERVR   ; prevent infinite or negative queue 
          if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.95*LW.SERVR   ; prevent infinite or negative queue 
   ELSE

          LW.SERVR=100

          LW.ARRIVR=1

   ENDIF

print list="****",LI.PLAZADESC,"****"

PRINT LIST='ARRIVR= ',LW.ARRIVR

PRINT LIST='SERVT= ',LW.SERVT

PRINT LIST='SERVR= ',LW.SERVR

PRINT LIST='TOLLTIME= ',TIME

endif

if (lw.servr-lw.arrivr=0.0) lw.servr=lw.servr+0.01

;Change {VCMAX} key value to 4 (Ignoring Ken Vaughn's suggestion of using 10 per Dec 19th email)
 FUNCTION   TC[1]=LI.TIME*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT)   ; congested time for non-toll links
;Per Dec 19th email from Ken Vaughn: FUNCTION   TC[2]=(1/(LW.SERVR-LW.ARRIVR))*60 + {CTOLL}*LI.CARTOLL*60 ; congested time for toll links
; FUNCTION   TC[2]=MIN(20,(1/(LW.SERVR-LW.ARRIVR))*60) + {CTOLL}*LI.CARTOLL*60        ; congested time for toll links
; FUNCTION   TC[2]=MIN(10,(LW.ARRIVR/(2.0*LW.SERVR*(LW.SERVR-LW.ARRIVR)))*60) + {CTOLL}*LI.CARTOLL*60        ; congested time for toll links
; FUNCTION   TC[2]=MIN(10,(1/(2.0*(LW.SERVR-LW.ARRIVR)))*60) + {CTOLL}*LI.CARTOLL*60        ; congested time for toll links
 FUNCTION   TC[2]=MIN(5,(1/(2.0*(LW.SERVR-LW.ARRIVR)))*60) + LI.RCTOLL*LI.CARTOLL*60        ; congested time for toll links
 FUNCTION   TC[3]=LI.TIME*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT) + (LW.CGSTSPEED/{ACCELRATE})/60; congested time toll acceleration links
 FUNCTION   TC[4]=LI.TIME*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT) + (LW.CGSTSPEED/DECEL(1,LW.CGSTSPEED))/60; congested time toll deceleration links
 FUNCTION   TC[5]=LI.TIME                                                            ;congested time transit-only optional links
; FUNCTION   TC[6]=LI.TIME                                                           ;links with junction data
 FUNCTION   TC[6]=LI.TIME*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LW.MBPREXPONENT)   ;congested time for Freeway/Ramp Junction Approaches
 FUNCTION   TC[9]=LI.TIME*1.20                                                       ;any missing valid FTC2-code links     
IF (LI.FTC2=91-95) TOLLVMT[ITERATION]=TOLLVMT[ITERATION]+(LI.DISTANCE*V)

if (linkno=1)

   print,

        printo=1,

list=" "

   print,

        printo=1,

list=" "

   print,

        printo=1,

list="                        ITERATION ",ITERATION(2.0)," All Day Warmup SUMMARY REPORT ON TOLL LINKS -- CTOLL VALUE =",ctoll(8.7)

   print,

        printo=1,

list=" "

   print,

        printo=1,

list="                                                       No.          ServTim  % Heavy            Delay   Toll     Plan."

   print,

        printo=1,

list="  Class  Type  ..Nodes..    ......... Name .........  Lanes  Toll   (mm:ss)   Trucks   Volume   (Min)   (Min)     Rev.   Util."

   print,

        printo=1,

list=" "

endif

IF (li.toll>0) print,

        printo=1,

;list=li.toll(7.0),li.tolltype(5.0),li.a(6.0),li.b(6.0)," ",li.plazadesc(25),li.plzalnsmin(7.0),"  $",LI.CARTOLL(5.2),,li.svcminutes(6.0),":",li.svcseconds(2.0),li.pcttrucks*100(9.2),v(10.0c),time-LW.TOLLTIME(8.2),LW.TOLLTIME(8.2C)," $",LI.CARTOLL*V(7.0C)
list=li.toll(7.0),li.tolltype(5.0),li.a(6.0),li.b(6.0)," ",li.plzadescm(25.0CB),li.plzalnsmin(7.0),"  $",LI.CARTOLL(5.2),,li.svcminutes(6.0),":",li.svcseconds(2.0),li.pcttrucks*100(9.2),v(10.0c),time-LW.TOLLTIME(8.2),LW.TOLLTIME(8.2C)," $",LI.CARTOLL*V(7.0C)

IF (LI.TOLL>0) TOLLREVENUE[ITERATION]=TOLLREVENUE[ITERATION]+(Li.CARTOLL*V)

IF (LINKNO=NUMLINKS) PRINT,

        printo=1,

LIST="     *----------------------********************************** TOTAL TOLL REVENUE FOR THIS ITERATION IS    $",TOLLREVENUE[ITERATION](10.0C)

IF (LINKNO=NUMLINKS) PRINT,

        printo=1,

LIST="     *-TOLL REVENUE SUMMARY-**********************************  TOLL FACILITY VMT FOR THIS ITERATION IS     ",TOLLVMT[ITERATION](10.0C)

IF (LINKNO=NUMLINKS) PRINT,

        printo=1,

LIST="     *----------------------***************************** AVERAGE REVENUE PER VMT FOR THIS ITERATION IS        $",TOLLREVENUE[ITERATION]/TOLLVMT[ITERATION](6.5C)

ENDPHASE

; Converge phase is new for Cube 4.0.
PHASE=CONVERGE

  IF (ITERATION < 6) BREAK; Do not even test for Iterations 2-5
  IF (GAP[ITERATION]<GAPCUTOFF & GAP[ITERATION-1]<GAPCUTOFF & GAP[ITERATION-2]<GAPCUTOFF)

     BALANCE = 1

  ENDIF

ENDPHASE

ENDRUN
11-0-2-AANET00A.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=NETWORK MSG='Develop 24HR Fwy & Ramp MrgVol based on WarmUp Volume'
FILEI LINKI[1] = "{OUTDIR}\TEMFILES\24H-WARM-HLOAD.NET"

FILEO PRINTO[2] = "{OUTDIR}\TEMFILES\24H-RAMPFACVOL.CSV"

FILEO PRINTO[1] = "{OUTDIR}\TEMFILES\24H-FwyMRGLnVOL.CSV"

   ADWarmVol=LI.1.V_1*LI.1.CONFAC24H                ;24 Hour Hour Warmup Volume 
   if ((ROUNDNODECLS=1)&(FTC2=11,12,91))                    ;Merge Freeways       
         IF (LI.1.NUM_LANES=2)                                               ;4-lane Fwy                                         
            IF (ADWarmVol<1500)  FWYMRGLNFAC=0.20

            IF ((ADWarmVol>=1500)&(ADWarmVol<=3500)) FWYMRGLNFAC=(0.05+(0.0001*ADWarmVol))

            IF (ADWarmVol>3500) FWYMRGLNFAC=0.40

         ENDIF 

         IF (LI.1.NUM_LANES=3)                                               ;6-lane Fwy
            IF (ADWarmVol<3500) FWYMRGLNFAC=0.06

            IF ((ADWarmVol>=3500)&(ADWarmVol<=5000)) FWYMRGLNFAC=(-0.22+(0.00008*ADWarmVol))          

            IF (ADWarmVol>5000) FWYMRGLNFAC=0.18

         ENDIF

         IF (LI.1.NUM_LANES>=4)                                              ;8 or more lane Fwy
            IF (ADWarmVol<4500) FWYMRGLNFAC=0.08

            IF ((ADWarmVol>=4500)&(ADWarmVol<=6000)) FWYMRGLNFAC=(0.04+(0.00001*ADWarmVol))        

            IF (ADWarmVol>6000) FWYMRGLNFAC=0.10

         ENDIF

         FwyMRGLnVol=ADWarmVol*FWYMRGLNFAC

         PRINT CSV=T LIST=B(5.0),FWYMRGLNFAC(4.2),FwyMRGLnVol(10.2),printo=1

   endif

   if ((ROUNDNODECLS=1)&(FTC2=71,72,93))                    ;Merge Ramps  
         IF (LI.1.NUM_LANES=1)

            RMPMRGLNFAC=1.00         

         ENDIF 

         IF (LI.1.NUM_LANES=2)

            RMPMRGLNFAC=0.75

         ENDIF 

         IF (LI.1.NUM_LANES>=3)

            RMPMRGLNFAC=0.50

         ENDIF 

         RampFacVol=ADWarmVol*RMPMRGLNFAC

         PRINT CSV=T LIST=B(5.0),RMPMRGLNFAC(4.2),RampFacVol(10.2),printo=2

   endif

   if ((ROUNDNODECLS=1)&(FTC2=75))                          ;Merge Freeway-Freeway Ramps  
         RMPMRGLNFAC=0.25

         RampFacVol=ADWarmVol*RMPMRGLNFAC

         PRINT CSV=T LIST=B(5.0),RMPMRGLNFAC(4.2),RampFacVol(10.2),printo=2

   endif

ENDRUN
11-0-3-AANET00B.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=NETWORK PRNFILE="D:\fsutms\d4\S65TODMDL_PRN\CUBE\AANET00C.PRN" MSG='Compute 24HR JCT Delays Based on Total JCT Merge Vol'
FILEI NODEI[3] = "{OUTDIR}\TEMFILES\24H-RAMPFACVOL.CSV",

   VAR=N,AD_RmpMrgLnFac,AD_RampFacVol

FILEI NODEI[2] = "{OUTDIR}\TEMFILES\24H-FwyMRGLnVOL.CSV",

   VAR=N,AD_FwyMrgLnFac,AD_FwyMrgLnVol

FILEI LINKI[1] = "{OUTDIR}\TEMFILES\24H-WARM-HLOAD.NET"

FILEO NETO = "{OUTDIR}\TEMFILES\24H-WARM-HLOAD1.NET"

PROCESS  PHASE=INPUT

;Use this phase to modify data as it is read, such as recoding node numbers.
ENDPROCESS

PROCESS  PHASE=NODEMERGE  

; Use this phase to make computations and selections of any data on the NODEI files.
   AD_JctMrgHrVol=(NI.2.AD_FwyMrgLnVol+NI.3.AD_RampFacVol)

; KDK Logit parameters -- see mergedelay.xls
;Original Values:
; _a = -0.0030    ; slope
; _b = 5.0        ; offset
; _c = 150/60.0   ; maximum merge delay
;Revised Values:
 _a = -0.0025    ; slope
 _b = 5.5       ; offset
 _c = 150/60.0   ; maximum merge delay
 IF (FWYRNDNODE=1)

; original step function
;   IF (OF_JctMrgHrVol<=600)
;       AD_JctMrgDelay=(0.0+0.008334*(AD_JctMrgHrVol-0))/60              ; <5 sec delay 
;     ELSEIF ((AD_JctMrgHrVol>600)&(AD_JctMrgHrVol<=1000))
;       AD_JctMrgDelay=(5.0+0.025*(AD_JctMrgHrVol-600))/60               ; 5-15 sec delay 
;     ELSEIF ((AD_JctMrgHrVol>1000)&(AD_JctMrgHrVol<=1450))
;       AD_JctMrgDelay=(15.0+0.0222222*(AD_JctMrgHrVol-1000))/60         ; 15-25 sec delay 
;     ELSEIF ((AD_JctMrgHrVol>1450)&(AD_JctMrgHrVol<=1750))
;       AD_JctMrgDelay=(25.0+0.05*(AD_JctMrgHrVol-1450))/60              ; 25-40 sec delay 
;     ELSEIF ((AD_JctMrgHrVol>1750)&(AD_JctMrgHrVol<=2000))
;       AD_JctMrgDelay=(40.0+0.08*(AD_JctMrgHrVol-1750))/60              ; 40-60 sec delay 
;     ELSEIF ((AD_JctMrgHrVol>2000)&(AD_JctMrgHrVol<=3000))
;       AD_JctMrgDelay=(60.0+0.08*(AD_JctMrgHrVol-2000))/60              ; 60-140 sec delay
;     ELSE                                                          
;       AD_JctMrgDelay=150/60                                         ; MrgVol>3000 ==> assumed 150 sec delay
;    ENDIF
;
; ***** KDK Logit curve: reducing _b makes the delay get larger faster
     AD_JctMrgDelay = _c/(1+EXP(_a*AD_JctMrgHrVol+_b))

;Sks-test     AD_JctMrgDelay = 0.0 
;
;     Prportonate the Freeway delay as the ratio of FwyMrg/TotMrg volume
;      AD_JctFwyDelay=AD_JctMrgDelay*(NI.2.AD_FwyMrgLnVol/(NI.2.AD_FwyMrgLnVol+NI.3.AD_RampFacVol))
;Assumed three levels of freeway leg delays based on proportion of freeway merge volume as follows:
;   AD_FwyMrgVolFrac=(NI.2.AD_FwyMrgLnVol/(NI.2.AD_FwyMrgLnVol+NI.3.AD_RampFacVol))
;   IF (AD_FwyMrgVolFrac<=0.5)
;         AD_JctFwyDelay=0.33*AD_JctMrgDelay
;      ELSEIF (AD_FwyMrgVolFrac>0.5)&((AD_FwyMrgVolFrac<=0.75))
;         AD_JctFwyDelay=0.66*AD_JctMrgDelay
;      ELSE
;         AD_JctFwyDelay=0.75*AD_JctMrgDelay
;   ENDIF
   AD_JctFwyDelay=AD_JctMrgDelay*AD_FwyMrgLnFac

   AD_JctRampDelay=AD_JctMrgDelay*AD_RmpMrgLnFac

 ENDIF

ENDPROCESS

PROCESS  PHASE=LINKMERGE  

; Use this phase to make computations and selections of any data on the LINKI files.
ENDPROCESS

PROCESS  PHASE=SUMMARY   

; Use this phase for combining and reporting of working variables.
ENDPROCESS

ENDRUN
11-0-4-AANET00C.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=NETWORK PRNFILE="D:\fsutms\d4\S65TODMDL_PRN\CUBE\AANET00D.PRN" MSG='Transfer 24HR Junction Delays to Links'
FILEI LINKI[1] = "{OUTDIR}\TEMFILES\24H-WARM-HLOAD1.NET"

FILEO NETO = "{OUTDIR}\TEMFILES\24H-WARM-HLOADF.NET"

PROCESS  PHASE=INPUT

;Use this phase to modify data as it is read, such as recoding node numbers.
AD_LnkJctDelay=0

ENDPROCESS

PROCESS  PHASE=NODEMERGE  

; Use this phase to make computations and selections of any data on the NODEI files.
ENDPROCESS

PROCESS  PHASE=LINKMERGE  

; Use this phase to make computations and selections of any data on the LINKI files.
  IF ((B.FWYRNDNODE=1)&(FTC2=11,12,91)) AD_LnkJctDelay=B.AD_JctFwyDelay

  IF ((B.FWYRNDNODE=1)&(FTC2=71,72,75,93)) AD_LnkJctDelay=B.AD_JctRampDelay

ENDPROCESS

PROCESS  PHASE=SUMMARY   

; Use this phase for combining and reporting of working variables.
ENDPROCESS

ENDRUN
11-0-5-AAHWY00B.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=HIGHWAY PRNFILE="{OUTDIR}\AAHWY00C.PRN" MSG='Run 24 Hour Hwy Assignment'
DISTRIBUTEINTRASTEP ProcessID='SERPM6ID',ProcessList=1-4

FILEI MATI[1] = "{OUTDIR}\HTTAB_24H_{ALT}{Year}.MAT"

FILEI NETI = "{OUTDIR}\TEMFILES\24H-WARM-HLOADF.NET"

FILEO TURNPENO = "{OUTDIR}\24HPrdPnlty.DAT"

FILEO TURNVOLO = "{OUTDIR}\24HPrdTVOL.BIN"

FILEI TURNPENI = "{OUTDIR}\TURNS_{Year}.PEN"

FILEO PRINTO[1] = "{OUTDIR}\24H-TOLLRPT.PRN"

FILEO NETO = "{OUTDIR}\24H-HLOAD_{ALT}{Year}.NET"

FILEO MATO[1] = "{OUTDIR}\SelLnkMat_{ALT}{Year}.MAT",

   MO=4-6, NAME=Sel24H_DA,Sel24H_SR2P,Sel24H_TRKS, dec=3*s

; Assumes class 1 (from table 1) has restriction, such as LOV
;         class 2 (from table 2) has no restriction, such as HOV
;         class 3 (from table 3) has no restriction, such as no Trucks on HOV
PAR ZONEMSG=100 COMBINE=EQUI MAXITERS={iter} GAP={EPSILON2} RAAD=0.00000 AAD=0.000000 RMSE=0.000000 ;
;    EQUITURNCOSTFAC=0.75  TURNCOSTFAC=0.75  TURNGAPWT=0.50
ARRAY TOLLREVENUE=99 TOLLVMT=99

;TURNS N=1-99999
ZONEMSG=100

CTOLL={CTOLL}

; Look up deceleration rate based on approach speed
LOOKUP,

 INTERPOLATE=Y, LIST=Y, NAME=DECEL,

        LOOKUP[1]=1,RESULT=2,

R = '30 4',

    '70 6.2'

PROCESS PHASE=LINKREAD

; Basics-
   LW.FFTIME=LI.TIME

   T0=LI.TIME

;Calculate 24-Hour roadway capacity; Note: LOSCCAP capacity is
;   LINK Hourly LOS-C capacity (LOSCCAP) derived from LOS-E Capacity and UROADFAC
    C = (LI.LOSCCAP)/LI.CONFAC24H      ;7.7815% of traffic in the highest hour
;Transit non-Hwy opt links(59,69) & Prohibited HOV FTC2(83-AM&PM,84-AM,85-PM) midday prd
   IF (li.FTC2=86) ADDTOGROUP=1      ;HOV Facilites (FTC2=86->All Day)
   IF (LI.FTC2=59,69) ADDTOGROUP=9   ;Transit non-Hwy opt links(59,69)
;Reset/Modify ALPHA/LI.BPRCOEFFICIENT for freeways (SERPM602)so they become same as surface sterrts during midday period--SKS(8/4/2006)
;Void that changes for SERPM65...
  IF (li.FTC2=11,12,81,82,91,92)                     ;freeways
;serpm602 Changes--       LW.MBPRCOEFFICIENT=LI.BPRCOEFFICIENT+0.15
       LW.MBPRCOEFFICIENT=LI.BPRCOEFFICIENT+0.00

    else

       LW.MBPRCOEFFICIENT=LI.BPRCOEFFICIENT+0.00

  ENDIF 

;Set LINKCLASS based on FTC2 Codes as follows:
      IF (LI.FTC2=11,12,21,41,51,52,59,61,69,71-75,81-86,91-94)    ; no toll
          LINKCLASS=1

        elseif (LI.FTC2=95)                                  ;toll plaza
          LINKCLASS=2

        else

          LINKCLASS=9                                        ;any missing valid FTC2-code links
      ENDIF 

;Classify links based on presence/absence of tolls
;sks      LINKCLASS=1                                    ;no toll
;sks      if (li.cartoll>0 | li.tolltype>0) 
;sks       LINKCLASS=2                                   ;with toll
   if (lINKCLASS=2)                                      ;toll plaza links 
       LW.TOLLTIME=(LI.RCTOLL*LI.CARTOLL)*60

       T0=(LI.RCTOLL*LI.CARTOLL)*60 + LI.SVCMINUTES + LI.SVCSECONDS/60

       if (iteration=0)

;        LW.ARRIVR=(V/LI.UROADFACTOR)*LI.CONFAC24H/LI.PLZALNSMAX ;hourly volume per toll lane ie. arrival rate in vehicles per hour
        LW.ARRIVR=V*LI.CONFAC24H/LI.PLZALNSMAX               ;hourly volume per toll lane ie. arrival rate in vehicles per hour
        LW.SERVT=LI.SVCMINUTES+(LI.SVCSECONDS/60)            ;Plaza lane service time in minutes per vehicle
          IF (LI.TOLLTYPE=1)

              LW.SERVR=(1/LW.SERVT)*60                       ;Plaza lane service rate in vehicle per hour
            ELSE

              LW.SERVR=100

          ENDIF

        PRINT LIST='ARRIVR= ',LW.ARRIVR

        PRINT LIST='SERVT= ',LW.SERVT

        PRINT LIST='SERVR= ',LW.SERVR

;        if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.99*LW.SERVR     ;prevent infinite or negative queue
        if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.95*LW.SERVR     ;prevent infinite or negative queue
       endif

   endif

      if (li.TOLL_ACC>0) 

       LINKCLASS=3                                          ;Toll Plaza Acceleration link
       T0= T0 + (LI.FREEFLOWSPEED/{ACCELRATE})/60

      endif

      if (li.TOLL_DEC>0) 

       LINKCLASS=4                                          ;Toll Plaza Deceleration link
       T0 = T0 + (LI.FREEFLOWSPEED/DECEL(1,LI.FREEFLOWSPEED))/60

      endif

      if (li.toll>maxplzno) maxplzno=li.toll

      IF (LI.FTC2=59,69) LINKCLASS=5                          ;Transit non-Highway optional links
;     IF (LI.ROUNDNODECLS=1) LINKCLASS=6                   ;JUNCTION DATA PRESENT
    IF (LI.ROUNDNODECLS=1)                               ;JUNCTION DATA PRESENT
           LINKCLASS=6

           IF (LI.FTC2=11,12) LW.MBPREXPONENT=LI.BPREXPONENT*1.00         ;*1.25
           IF (LI.FTC2=91) LW.MBPREXPONENT=LI.BPREXPONENT*1.00         ;*1.15 
           IF (LI.FTC2=71,72,75) LW.MBPREXPONENT=LI.BPREXPONENT*1.00   ;*1.25
           IF (LI.FTC2=93) LW.MBPREXPONENT=LI.BPREXPONENT*1.00         ;*1.50
      ENDIF                  

;Turning Volume  Node list:
     TURNS N=7708,10238,16110,19046,24772,23433

ENDPHASE

;=========================================================================================
;=== ILOOP (ASSIGNMENT) PHASE ===
;=========================================================================================
PHASE=ILOOP

  MW[1]=MI.1.24H_DA                ;Table 1
  MW[2]=MI.1.24H_SR2P              ;Table 5 
  MW[3]=MI.1.24H_TRKS              ;Table 4 - Trucks in PCE
;Without Select Link Loadings....
;  PATHLOAD PATH=TIME, VOL[1]=MW[1], PENI=1-2, EXCLUDEGROUP=1,9        ;Without HOV
;  PATHLOAD PATH=TIME, VOL[2]=MW[2], PENI=1-2, EXCLUDEGROUP=9          ;With HOV -Note Here, Trucks are NOT alowed on HOV lanes     
;  PATHLOAD PATH=TIME, VOL[3]=MW[3], PENI=1-2, EXCLUDEGROUP=1,9        ;Without HOV - Truck Trips
;With Select Link Loadings....
  PATHLOAD PATH=TIME, VOL[1]=MW[1], PENI=1-2, EXCLUDEGROUP=1,9 ,MW[4]=MI.1.24H_DA,   SELECTLINK=(L={SELLINK})   ;Without HOV
  PATHLOAD PATH=TIME, VOL[2]=MW[2], PENI=1-2, EXCLUDEGROUP=9 ,  MW[5]=MI.1.24H_SR2P, SELECTLINK=(L={SELLINK})   ;With HOV -Note Here, Trucks are NOT alowed on HOV lanes
  PATHLOAD PATH=TIME, VOL[3]=MW[3], PENI=1-2, EXCLUDEGROUP=1,9 ,MW[6]=MI.1.24H_TRKS, SELECTLINK=(L={SELLINK})   ;Without HOV - Truck Trips
;Select Link Analysis on Purpose1
  PATH=TIME,VOL[4]=MW[4], PENI=1-2, EXCLUDEGROUP=1,9

;Select Link Analysis on Purpose2
  PATH=TIME,VOL[5]=MW[5], PENI=1-2, EXCLUDEGROUP=9

;Select Link Analysis on Purpose3
  PATH=TIME,VOL[6]=MW[6], PENI=1-2, EXCLUDEGROUP=1,9

;  PATHLOAD PATH=TIME, VOL[2]=MW[2], VOL[3]=MW[3], PENI=1, EXCLUDEGROUP=9    ;With HOV -Note Here, Trucks are alowed on HOV lanes     
    ; Add this to above PATHLOAD for a PATH file:
    ;        PATHO=1, name='Off Peak Period Assignment',allj=f,includecosts=f
ENDPHASE

;=========================================================================================
;=== ADJUST PHASE (WITH REPORTING)===
;=========================================================================================
; User Specified Functions
; Delay functions, one for congested travel time, the other for toll links convert to time equivalent
PHASE=ADJUST

; Define volume to be used for V/C calculation -- this includes the truck PCE.
 function V = vol[1] + vol[2] + vol[3]

;Revise Volume for Freeway Ramp Merge Volumes
; FUNCTION   V=MIN(3600,(VOL[1] + VOL[2] + vol[3])*LW.FWYRMPMRGFAC)
; FUNCTION   V=MIN(LW.MINVOL,(VOL[1] + VOL[2] + vol[3])*LW.FWYRMPMRGFAC)
 if (time>0) LW.CGSTSPEED=(LI.DISTANCE/TIME)*60

; if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.99*LW.SERVR            ; prevent infinite or negative queue
 if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.95*LW.SERVR            ; prevent infinite or negative queue
 if (li.cartoll>0 | li.tolltype>0) 

;   LW.ARRIVR=(V/LI.UROADFACTOR)*LI.CONFAC24H/LI.PLZALNSMAX      ; hourly volume per toll lane ie. arrival rate in vehicles per hour
   LW.ARRIVR=V*LI.CONFAC24H/LI.PLZALNSMAX      ; hourly volume per toll lane ie. arrival rate in vehicles per hour
   LW.SERVT=LI.SVCMINUTES+(LI.SVCSECONDS/60)                 ; Plaza lane service time in minutes per vehicle
   IF (LI.TOLLTYPE=1) 

          LW.SERVR=(1/LW.SERVT)*60                           ; Plaza lane service rate in vehicle per hour
;          if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.99*LW.SERVR   ; prevent infinite or negative queue 
          if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.95*LW.SERVR   ; prevent infinite or negative queue 
   ELSE

          LW.SERVR=100

          LW.ARRIVR=1

   ENDIF

print list="****",LI.PLAZADESC,"****"

PRINT LIST='ARRIVR= ',LW.ARRIVR

PRINT LIST='SERVT= ',LW.SERVT

PRINT LIST='SERVR= ',LW.SERVR

PRINT LIST='TOLLTIME= ',TIME

endif

if (lw.servr-lw.arrivr=0.0) lw.servr=lw.servr+0.01

;Change {VCMAX} key value to 4 (Ignoring Ken Vaughn's suggestion of using 10 per Dec 19th email)
 FUNCTION   TC[1]=LI.TIME*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT)   ; congested time for non-toll links
;Per Dec 19th email from Ken Vaughn: FUNCTION   TC[2]=(1/(LW.SERVR-LW.ARRIVR))*60 + {CTOLL}*LI.CARTOLL*60 ; congested time for toll links
; FUNCTION   TC[2]=MIN(20,(1/(LW.SERVR-LW.ARRIVR))*60) + {CTOLL}*LI.CARTOLL*60        ; congested time for toll links
; FUNCTION   TC[2]=MIN(10,(LW.ARRIVR/(2.0*LW.SERVR*(LW.SERVR-LW.ARRIVR)))*60) + {CTOLL}*LI.CARTOLL*60        ; congested time for toll links
; FUNCTION   TC[2]=MIN(10,(1/(2.0*(LW.SERVR-LW.ARRIVR)))*60) + {CTOLL}*LI.CARTOLL*60        ; congested time for toll links
 FUNCTION   TC[2]=MIN(5,(1/(2.0*(LW.SERVR-LW.ARRIVR)))*60) + LI.RCTOLL*LI.CARTOLL*60        ; congested time for toll links
 FUNCTION   TC[3]=LI.TIME*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT) + (LW.CGSTSPEED/{ACCELRATE})/60; congested time toll acceleration links
 FUNCTION   TC[4]=LI.TIME*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT) + (LW.CGSTSPEED/DECEL(1,LW.CGSTSPEED))/60; congested time toll deceleration links
 FUNCTION   TC[5]=LI.TIME                                                            ;congested time transit-only optional links
; FUNCTION   TC[6]=LI.TIME                                                           ;links with junction data
 FUNCTION   TC[6]=(LI.TIME+LI.AD_LnkJctDelay)*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LW.MBPREXPONENT) ;congested time for Freeway/Ramp Junction Approaches
 FUNCTION   TC[9]=LI.TIME*1.20                                                       ;any missing valid FTC2-code links
IF (LI.FTC2=91-95) TOLLVMT[ITERATION]=TOLLVMT[ITERATION]+(LI.DISTANCE*V)

if (linkno=1)

   print,

        printo=1,

list=" "

   print,

        printo=1,

list=" "

   print,

        printo=1,

list="                        ITERATION ",ITERATION(2.0)," ALL DAY (24 Hour) SUMMARY REPORT ON TOLL LINKS -- CTOLL VALUE =",ctoll(8.7)

   print,

        printo=1,

list=" "

   print,

        printo=1,

list="                                                       No.          ServTim  % Heavy            Delay   Toll     Plan."

   print,

        printo=1,

list="  Class  Type  ..Nodes..    ......... Name .........  Lanes  Toll   (mm:ss)   Trucks   Volume   (Min)   (Min)     Rev.   Util."

   print,

        printo=1,

list=" "

endif

IF (li.toll>0) print,

        printo=1,

list=li.toll(7.0),li.tolltype(5.0),li.a(6.0),li.b(6.0)," ",li.plzadescm(25.0CB),li.plzalnsmin(7.0),"  $",LI.CARTOLL(5.2),,li.svcminutes(6.0),":",li.svcseconds(2.0),li.pcttrucks*100(9.2),v(10.0c),time-LW.TOLLTIME(8.2),LW.TOLLTIME(8.2C)," $",LI.CARTOLL*V(7.0C)

IF (LI.TOLL>0) TOLLREVENUE[ITERATION]=TOLLREVENUE[ITERATION]+(Li.CARTOLL*V)

IF (LINKNO=NUMLINKS) PRINT,

        printo=1,

LIST="     *----------------------********************************** TOTAL TOLL REVENUE FOR THIS ITERATION IS    $",TOLLREVENUE[ITERATION](10.0C)

IF (LINKNO=NUMLINKS) PRINT,

        printo=1,

LIST="     *-TOLL REVENUE SUMMARY-**********************************  TOLL FACILITY VMT FOR THIS ITERATION IS     ",TOLLVMT[ITERATION](10.0C)

IF (LINKNO=NUMLINKS) PRINT,

        printo=1,

LIST="     *----------------------***************************** AVERAGE REVENUE PER VMT FOR THIS ITERATION IS        $",TOLLREVENUE[ITERATION]/TOLLVMT[ITERATION](6.5C)

ENDPHASE

; Converge phase is new for Cube 4.0.
PHASE=CONVERGE

  IF (ITERATION < 6) BREAK; Do not even test for Iterations 2-5
  IF (GAP[ITERATION]<GAPCUTOFF & GAP[ITERATION-1]<GAPCUTOFF & GAP[ITERATION-2]<GAPCUTOFF)

     BALANCE = 1

  ENDIF

ENDPHASE

ENDRUN
11-0-6-AANET00D.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=NETWORK PRNFILE="D:\fsutms\d4\S65TODMDL_PRN\CUBE\AANET00E.PRN" MSG='Rename 24HR Hwy Load Attr and Correct for Truck Unit & Fwy Mrg Penalty'
FILEI LINKI[1] = "{OUTDIR}\24H-HLOAD_{ALT}{Year}.NET"

FILEI LINKI[2] = "{OUTDIR}\SEGSCYCLE.DBF"

FILEO NETO = "{OUTDIR}\AllDay-HLOAD_{ALT}{Year}.NET",

   EXCLUDE= V_1,TIME_1,VC_1,CSPD_1,VDT_1,VHT_1,V1_1,V2_1,V3_1,VT_1,V1T_1,V2T_1,V3T_1, 

            V_2,TIME_2,VC_2,CSPD_2,VDT_2,VHT_2,V1_2,V2_2,V3_2,VT_2,V1T_2,V2T_2,V3T_2,

            V4_2,V5_2,V6_2,V4T_2,V5T_2,V6T_2,

            Rev_V_2,Rev_VT_2,Rev_VDT_2,Rev_VHT_2,Rev_VC_2,sel_v_2,sel_vt_2

;24-Hour Period
PROCESS PHASE=LINKMERGE   

;Delete transit-Only non-highway links from any period's loaded network
  IF(LI.1.FTC2=59,69) DELETE          

;Correct Loaded Network Total Volumes due to FWY-RMP merge Factors:
Rev_V_2 = V1_2 + V2_2 + V3_2                 ;Directional Revised Volume
Rev_VT_2 = V1T_2 + V2T_2 + V3T_2             ;2-way Revised Volume
Rev_VDT_2 = Rev_V_2*DISTANCE                 ;Directional Revised VMT
Rev_VHT_2 = Rev_V_2*(TIME_2/60.)             ;Directional Revised VHT
Rev_VC_2  = Rev_V_2/(LI.1.LOSCCAP/LI.1.CONFAC24H)      ;Directional Revised LOSC-V/C
;Select Link: Correct Selected Loaded Network Total Volumes due to FWY-RMP merge Factors:
SEL_V_2 = V4_2 + V5_2 + V6_2                 ;Directional Revised Selected Volume
SEL_VT_2 = V4T_2 + V5T_2 + V6T_2             ;2-way Revised Selected Volume
;==A Test to see RMSE in Evaluation Module by void out Ramp Counts
;IF(LI.1.FTC2=71-75,93-95) & (COUNT>0)
; COUNT=0
;ENDIF    
;==Rename 24-Hour Loaded attributes and computes several new attributes
;SKS-Note: AD_LnkJctDelay already in TC function of previous assignment; So, _RevMrgPnlty is set to zero.
;_RevMrgPnlty=LI.1.AD_LnkJctDelay
_RevMrgPnlty=0.0

; --VHT Correction for Freeway Merging
_CorMrgPnltyVHT=(_RevMrgPnlty/60.0)*Rev_V_2

;    --Truck Correction Factor for Truck Volume in PCE
_CorTrkVol=V3_2-(V3_2/{PCE-TRK})        ;Correction for Trk Directional Volume
_CorTrkVol2=V3T_2-(V3T_2/{PCE-TRK})     ;Correction for Trk 2-way Volume
_CorTrkVMT=_CorTrkVol*DISTANCE          ;Correction for Trk Directional VMT
_CorTrkVHT=_CorTrkVol*(TIME_2/60.)      ;Correction for Trk Directional VHT
;    --Select Link: Truck Correction Factor for Selected Truck Volume in PCE
_SELTrkVol=V6_2-(V6_2/{PCE-TRK})        ;Correction for Trk Directional Volume
_SELTrkVol2=V6T_2-(V6T_2/{PCE-TRK})     ;Correction for Trk 2-way Volume
;    --Directional Loaded Attributes (Corrected for Truck Unit & Freeway Merging Penalties)
AD_TotVol=Rev_V_2 - _CorTrkVol              ;(Truck Corrected) Directional Total Volume
AD_VCLOSC=Rev_VC_2                          ;Directional LOS-C Volume/Capacity Ratio
;    --Select Link: Selected Directional Loaded Attributes (Corrected for Truck Unit & Freeway Merging Penalties)
AD_SEL_TotVol=SEL_V_2 - _SELTrkVol          ;(Truck Corrected) Selected Directional Total Volume
if (_RevMrgPnlty>0)

     AD_CongTime=TIME_2 + _RevMrgPnlty                   ;(Fwy Merging Penalty Corrected) Directinal Congested Time
     AD_CongSpd=(DISTANCE*60)/AD_CongTime                ;(Fwy Merging Penalty Corrected) Directional Congested Speed
     AD_VHT=Rev_VHT_2 + _CorMrgPnltyVHT - _CorTrkVHT         ;(Truck & Fwy Merging Penalty Corrected) Directional VHT
  else

     AD_CongTime=TIME_2                                  ;Directinal Congested Time
     AD_CongSpd=CSPD_2                                   ;Directional Congested Speed 
     AD_VHT=Rev_VHT_2 - _CorTrkVHT                           ;(Truck Corrected) Directional VHT
endif

AD_VMT=Rev_VDT_2 - (_CorTrkVMT)         ;(Truck Corrected) Directional VMT 
AD_DAVol=V1_2                           ;Directional Drive-Alone Volume
AD_SRVol=V2_2                           ;Directional Shared-Ride Volume
AD_TRKVol=V3_2/{PCE-TRK}                ;(Truck Corrected) Directional Truck Volume 
;Select Link: Summary of Selected Volume
AD_SEL_DAVol=V4_2                           ;Directional Drive-Alone Volume
AD_SEL_SRVol=V5_2                           ;Directional Shared-Ride Volume
Ad_SEL_TRKVol=V6_2/{PCE-TRK}                ;(Truck Corrected) Directional Truck Volume 
;    --Two-Way Loaded Attributes (Corrected for Truck Unit)
AD_TotVol2=Rev_VT_2 - _CorTrkVol2       ;(Truck Corrected) 2-way Total Volume
AD_DAVol2=V1T_2                         ;2-way Drive-Alone Volume
AD_SRVol2=V2T_2                         ;2-Way Shared-Ride Volume
AD_TRKVol2=V3T_2 - _CorTrkVol2          ;(Truck Corrected) 2-way Truck Volume 
;    --Select Link: Two-Way Selected Loaded Attributes (Corrected for Truck Unit)
AD_SEL_TotVol2=SEL_VT_2 - _SELTrkVol2       ;(Truck Corrected) 2-way Total Volume
AD_SEL_DAVol2=V4T_2                         ;2-way Drive-Alone Volume
AD_SEL_SRVol2=V5T_2                         ;2-Way Shared-Ride Volume
AD_SEL_TRKVol2=V6T_2 - _SELTrkVol2          ;(Truck Corrected) 2-way Truck Volume
;   --Additional Attributes
AD_VCLOSE=AD_VCLOSC*UROADFACTOR         ;Directional LOS-E Volume/Capacity Ratio
IF (COUNT > 0)

  AD_VOLCNT=AD_TotVol/COUNT             ;Directional Volume/Count Ratio
ENDIF  

ENDPROCESS

ENDRUN
11-0-7-AAHWY00C.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=HIGHWAY PRNFILE="D:\fsutms\d4\S65TODMDL_PRN\CUBE\AAHWY00E.PRN" MSG='Build Loaded Netw Skims (LOV & HOV)'
DISTRIBUTEINTRASTEP ProcessID='SERPM6ID',ProcessList=1-4

FILEI TURNPENI = "{OUTDIR}\24HPrdPnlty.DAT"

FILEI NETI = "{OUTDIR}\AllDay-HLOAD_{ALT}{Year}.NET"

FILEI LOOKUPI[1] = "{OUTDIR}\EXTERNALTT.TXT"

FILEO MATO[2] = "{OUTDIR}\FinalHOVSKM.{ALT}{Year}.MAT",

     MO=11-15,17,30 NAME=COST,DISTANCE,TIME1,TIME2,

     SVCTIME,TOLLTIMEEQ,TERMINALTIME, dec=7*3              ;HOV Congested Skims
FILEO MATO[1] = "{OUTDIR}\FinalLOVSKM.{ALT}{Year}.MAT",

     MO=1-5,7,30   NAME=COST,DISTANCE,TIME1,TIME2,

     SVCTIME,TOLLTIMEEQ,TERMINALTIME, dec=7*3              ;LOV Congested Skims    
ZONEMSG=100

ARRAY TERM=5,ATYPE={ZONESA}

;Assigning Discrete Terminal time based on new AT (SATX)
term[1]={term1}         ; Existing CBD - SAT1
term[2]={term2}         ; High Density - SAT2 (>40)
term[3]={term3}         ; Medium Density - SAT3 (>18.5 & <=40)
term[4]={term4}         ; Low Density - SAT4 (>2.5 & <=18.5)
term[5]={term5}         ; Very Low Density - SAT5 (>=0 & <=2.5)
PROCESS PHASE=LINKREAD

  IF (A<={ZONESA}) ATYPE[A]=LI.AREA_TYPE ; ASSIGNS AN AREA TYPE TO EACH ZONE BASED ON LAST ENTRY (LIKE TTPREP)
;use time for impedance unless toll present, then convert toll + service time to time equivalent
  if (li.FTC2=95)

     lw.linkcost=(li.cartoll*{ctoll}*60)+li.svcminutes+(li.svcseconds/60)

     lw.svctime=li.svcminutes+(li.svcseconds/60)                              ;add by SKS
    else

 ;    lw.linkcost=li.time_2                                                    ;Congested Time                   
      lw.linkcost=li.AD_CongTime

      lw.svctime=0                                                             ;add by SKS
   endif

  if (li.FTC2=81-86) addtogroup=1     ;HOV Facilities
  if (li.FTC2=59,69)    addtogroup=2     ;Transit non-highway optional links  
ENDPROCESS

PROCESS PHASE=ILOOP

; first, skim the network based on congested travel time, LOV
      PATH=LW.LINKCOST,peni=1-2,excludegroup=1-2,

      MW[01]=PATHTRACE(LI.CARTOLL),NOACCESS=999.99,dec=2,

      MW[02]=PATHTRACE(LI.DISTANCE),NOACCESS=999.99,dec=2,

;      MW[03]=PATHTRACE(LI.TIME_2,1-2),NOACCESS=999.99,dec=3,       ;Cong. TIME Skim includes penalty set 1 & 2
      MW[03]=PATHTRACE(LI.AD_CongTime,1),NOACCESS=999.99,dec=3,

;      MW[03]=PATHTRACE(LI.TIME_1),NOACCESS=999.99,dec=3, 
      MW[05]=PATHTRACE(LW.SVCTIME),NOACCESS=999.99,dec=2         ;,
;      MW[06]=PATHTRACE(LI.SVCMINUTES),NOACCESS=999.99,dec=2
; next, skim the network based on congested travel time, HOV
      PATH=LW.LINKCOST,peni=1-2,excludegroup=2,

      MW[11]=PATHTRACE(LI.CARTOLL),NOACCESS=999.99,dec=2,

      MW[12]=PATHTRACE(LI.DISTANCE),NOACCESS=999.99,dec=2,

;      mw[13]=PATHTRACE(LI.TIME_2,1-2),NOACCESS=999.99,dec=3,       ;Cong. TIME Skim includes penalty set 1 & 2
      mw[13]=PATHTRACE(LI.AD_CongTime,1),NOACCESS=999.99,dec=3,

;      mw[13]=PATHTRACE(LI.TIME_1),NOACCESS=999.99,dec=3,
      MW[15]=PATHTRACE(LW.SVCTIME),NOACCESS=999.99,dec=2          ;,
;      MW[16]=PATHTRACE(LI.SVCMINUTES),NOACCESS=999.99,dec=2
; next, convert the toll skims to travel time equivalent
      MW[07]=(MW[01]*{CTOLL}*60)+MW[05]                      ;LOV
      MW[17]=(MW[11]*{CTOLL}*60)+MW[15]                      ;HOV
; next, create a terminal time matrix
  lookup name=extt, lookup[1]=1, result=2, interpolate=n,fail[1]=0,fail[2]=0, lookupi=1

  JLOOP

      MW[04]=MW[3]       MW[14]=MW[13]             ;set TIME2 same as TIME1
      if (i<={zonesi}&j<={zonesi})                 ;internal to internal
        mw[30]=(term[atype[i]]+term[atype[j]])

      endif

      if (i>{zonesi}&j<={zonesi})                  ;external to internal
        ttime=extt(1,i)

        mw[30]=(ttime+term[atype[j]])

      endif

      if (i<={zonesi}&j>{zonesi})                  ;internal to external
        ttime=extt(1,j)

        mw[30]=(term[atype[i]]+ttime)

      endif

      if (i>{zonesi}&j>{zonesi})                   ;external to external
        ttimei=extt(1,i)

        ttimej=extt(1,j)

        mw[30]=(ttimei+ttimej)

      endif

  ENDJLOOP

;Lastly, compute Intrazonals Values - Average of the TWO Nearest Zones
;LOV Skims:
  MW[01][i] = 0                    ;Intrazonal COST/CARTOLL - LOV
  MW[02][i] = lowest(2,2) * 0.25   ;Intrazonal DISTANCE - LOV
  MW[03][i] = lowest(3,2) * 0.25   ;Intrazonal TIME1 (w/o terminal) - LOV
  MW[04][i] = lowest(4,2) * 0.25   ;Intrazonal TIME2 (w/o terminal) - LOV
  MW[05][i] = 0                    ;Intrazonal SVCTIME - LOV
;    MW[06][i] = 0                    ;Intrazonal SVCMINUTES - LOV
  MW[07][i] = lowest(7,2) * 0.25   ;Intrazonal TOLLTIMEEQ - LOV
;HOV Skims:
  MW[11][i] = 0                    ;Intrazonal COST/CARTOLL - HOV
  MW[12][i] = lowest(12,2) * 0.25  ;Intrazonal DISTANCE - HOV
  MW[13][i] = lowest(13,2) * 0.25  ;Intrazonal TIME1 (w/o terminal) - HOV
  MW[14][i] = lowest(14,2) * 0.25  ;Intrazonal TIME2 (w/o terminal) - HOV
  MW[15][i] = 0                    ;Intrazonal SVCTIME - HOV
;    MW[16][i] = 0                    ;Intrazonal SVCMINUTES - HOV
  MW[17][i] = lowest(17,2) * 0.25  ;Intrazonal TOLLTIMEEQ - HOV
  LIST = "AREA TYPE FOR ZONE",I(5.0)," IS ",ATYPE[I](5.0)

ENDPHASE

ENDRUN
11-0-8-AAMAT00C.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=MATRIX PRNFILE="D:\fsutms\d4\S65TODMDL_PRN\CUBE\AAMAT00B.PRN" MSG='Compile Skims for Selected Trip Veh-Hrs & Vel-Miles'
DISTRIBUTEINTRASTEP ProcessID='SERPM6ID',ProcessList=1-4

FILEI MATI[2] = "{OUTDIR}\FinalHOVSKM.{ALT}{Year}.MAT"

FILEI MATI[1] = "{OUTDIR}\FinalLOVSKM.{ALT}{Year}.MAT"

FILEO MATO[1] = "{OUTDIR}\TEMFILES\RHSKIMTT_final.TEM",

   MO=1-5,NAME=COST,DISTANCE,TIME,TIME2,TIME1WTT,FORMAT=TRANPLAN

ZONEMSG=100

jloop

;EQUIVALENT OF WHAT GOES INTO GM for 1+Auto Cong Distrib
   MW[1]=MI.1.COST*100

   MW[2]=MI.1.DISTANCE*100

   MW[3]=MI.1.TIME1*100

   MW[4]=(MI.1.TIME1+MI.1.TOLLTIMEEQ+MI.1.TERMINALTIME)*100

   MW[5]=(MI.1.TIME1+MI.1.TERMINALTIME)*100

   if (mw[4]=0) mw[4]=99999

   if (mw[1]>99999) mw[1]=99999

   if (mw[2]>99999) mw[2]=99999

   if (mw[3]>99999) mw[3]=99999

   if (mw[4]>99999) mw[4]=99999

   if (mw[5]>99999) mw[5]=99999

endjloop

ENDRUN
11-0-9-AAMAT00A.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=MATRIX PRNFILE="{OUTDIR}\AAMAT00A.PRN" MSG='Select Link Trip Vehicle-Hours & Vehicle-Miles'
FILEI MATI[2] = "{OUTDIR}\TEMFILES\RHSKIMTT_final.TEM"

FILEI MATI[1] = "{OUTDIR}\SelLnkMat_{ALT}{Year}.MAT"

; The MATRIX module does not have any explicit phases.  The module does run within an implied ILOOP
; where I is the origin zones.  All user statements in the module are processed once for each origin.
; Matrix computation (MW[#]=) are solved for all values of J for each I.  Thus for a given origin zone I
; the values for all destination zones J are automatically computed.  The user can control the computations
; at each J by using a JLOOP.
PAR ZONEMSG=100

MW[20]=MI.2.5/6000    ;Time in Hours
MW[21]=MI.2.2/100     ;Distance in Miles
MW[31]=MI.1.1+MI.1.2+MI.1.3   ;Selected Link Trips
MW[40]=MW[31]*MW[20]  ;Vehicle Hours
MW[41]=MW[31]*MW[21]  ;Vehicle Miles
ENDRUN
11-0-10-AAPIL00C.S

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
*echo All Day Highway Assignment with {ITER} Iterations Done             = %date%  %time% >>{OUTDIR}\runtime.prn

Time-of-Day Model:

AM Peak Period (11-1-1-X):

11-1-1-1-AMHWY00G.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=HIGHWAY PRNFILE="{OUTDIR}\ASHWY00C.PRN" MSG='AMPK PRD Warmup HwyAsgn'
DISTRIBUTEINTRASTEP ProcessID='SERPM6ID',ProcessList=1-4

FILEI TURNPENI = "{OUTDIR}\TURNS_{Year}.PEN"

FILEI NETI = "{OUTDIR}\S6HNET_{Year}.NET"

FILEI MATI[1] = "{OUTDIR}\HWYOD-AMPK_{ALT}{Year}.MAT"

FILEO PRINTO[1] = "{OUTDIR}\TEMFILES\AMPK-Warmup-TOLLRPT.PRN"

FILEO NETO = "{OUTDIR}\TEMFILES\AMPK-WARM-HLOAD.NET"

; Assumes class 1 (from table 1) has restriction, such as LOV
;         class 2 (from table 2) has no restriction, such as HOV2
;         class 3 (from table 3) has no restriction, such as HOV3+
;         class 4 (from table 4) has restriction, such as no Trucks on HOV
PAR ZONEMSG=100 COMBINE=EQUI MAXITERS={ITERWARM} GAP={EPSILON2} RAAD=0.00000 AAD=0.000000 RMSE=0.000000 ; 
 ;   EQUITURNCOSTFAC=0.75  TURNCOSTFAC=0.75  TURNGAPWT=0.50
ARRAY TOLLREVENUE=99 TOLLVMT=99

;TURNS N=1-99999
ZONEMSG=100

;CTOLL={CTOLL}
; Look up deceleration rate based on approach speed
LOOKUP,

 INTERPOLATE=Y, LIST=Y, NAME=DECEL,

        LOOKUP[1]=1,RESULT=2,

R = '30 4',

    '70 6.2'

PROCESS PHASE=LINKREAD

; Basics-
   LW.FFTIME=LI.TIME

   T0=LI.TIME

;Period Model CTOLL Modification...
IF (('{TODMODEL}'=='YES')|('{TODMODEL}'=='Yes')|('{TODMODEL}'=='yes'))

    CTOLL={CTOLL}+({DevCtollPk})                            

  ELSE

    CTOLL={CTOLL}

ENDIF

IF (CTOLL<0) CTOLL=.01 

IF (('{TODMODEL}'=='YES')|('{TODMODEL}'=='Yes')|('{TODMODEL}'=='yes'))

    LW.AMRCTOLL=LI.RCTOLL+({DevCtollPk})                    

 ELSE

    LW.AMRCTOLL=LI.RCTOLL

ENDIF

IF (LW.AMRCTOLL<0) LW.AMRCTOLL=0.01

; New attribute:
 ;  MrgLNS=LI.NUM_LANES+0
;sks-this was for the 24-hour model:      C=(LI.LOSCCAP/li.confac)
;Calculate AM Peak period (3 Hour) roadway capacity; Note: LOSCCAP capacity is
;   LINK Hourly LOS-C capacity (LOSCCAP) derived from LOS-E Capacity and UROADFAC
;   C = (LI.LOSCCAP)/[CONFAC-AMPK]     ;38.7% of traffic in AM peak period occurs in the highest hour
    IF(LI.HOT=1)

      C = {HOTCAPADJUST}*(LI.LOSCCAP)/LI.CONFACAMP ; CAPACITY FOR HOT LANES ADJUSTED BY USING HOTCAPADJUST VALUE: ASR 04/21/2007 
    ELSE

      C = (LI.LOSCCAP)/LI.CONFACAMP   ; 39.528% of traffic in AM peak period occurs in the highest hour
    ENDIF

;   IF (li.FTC2=81-82,83,84,86) ADDTOGROUP=1   ;HOV Facilites (FTC2=85->PM Only)
;   IF (LI.FTC2=59,69,85) ADDTOGROUP=9         ;Transit non-Highway opt links(59,69) & Prohibited HOV FTC2(85) for the period
;Set EXCLUDE VOLUME GROUP for PATHLOAD
   IF (li.FTC2=83,84,86 & LI.HOT=0) ADDTOGROUP=1   ;HOV 2 & 3+ Facilites and Non-HOT Lanes (FTC2=85->PM Only) => Exclude DA, Trucks Volume Grps
   IF (li.FTC2=82 & LI.HOT=0) ADDTOGROUP=3         ;HOV 3+ Facilites and Non-HOT Lanes => Exclude HOV 2 persons Grps
   IF (li.FTC2=86 & LI.HOT=2) ADDTOGROUP=2         ;Dummy Entrance and Exit from HOT facility (all trips are prevented)
   IF (LI.HOT=1) ADDTOGROUP=8                      ;HOT Lane Facility
   IF (LI.FTC2=59,69) ADDTOGROUP=9                 ;Transit non-Highway opt links(59,69)
;Set LINKCLASS based on FTC2 Codes as follows:
      IF (LI.FTC2=11,12,21,41,51,52,59,61,69,71-75,81-86,91-94)    ; no toll
          LINKCLASS=1

        elseif (LI.FTC2=95)                                  ;toll plaza
          LINKCLASS=2

        else

          LINKCLASS=9                                        ;any missing valid FTC2-code links
      ENDIF 

;Classify links based on presence/absence of tolls
;sks      LINKCLASS=1                                    ;no toll
;sks      if (li.cartoll>0 | li.tolltype>0) 
;sks       LINKCLASS=2                                   ;with toll
   if (lINKCLASS=2)                                      ;toll plaza links 
       LW.TOLLTIME=(LW.AMRCTOLL*LI.CARTOLL)*60

       T0=(LW.AMRCTOLL*LI.CARTOLL)*60 + LI.SVCMINUTES + LI.SVCSECONDS/60

       if (iteration=0)

;        LW.ARRIVR=(V/LI.UROADFACTOR)*LI.CONFACAMP/LI.PLZALNSMAX ;hourly volume per toll lane ie. arrival rate in vehicles per hour
        LW.ARRIVR=V*LI.CONFACAMP/LI.PLZALNSMAX ;hourly volume per toll lane ie. arrival rate in vehicles per hour
        LW.SERVT=LI.SVCMINUTES+(LI.SVCSECONDS/60)            ;Plaza lane service time in minutes per vehicle
          IF (LI.TOLLTYPE=1)

              LW.SERVR=(1/LW.SERVT)*60                       ;Plaza lane service rate in vehicle per hour
            ELSE

              LW.SERVR=100

          ENDIF

        PRINT LIST='ARRIVR= ',LW.ARRIVR

        PRINT LIST='SERVT= ',LW.SERVT

        PRINT LIST='SERVR= ',LW.SERVR

;        if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.99*LW.SERVR     ;prevent infinite or negative queue 
        if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.95*LW.SERVR     ;prevent infinite or negative queue 
       endif

   endif

      if (li.TOLL_ACC>0) 

       LINKCLASS=3                                          ;Toll Plaza Acceleration link
       T0= T0 + (LI.FREEFLOWSPEED/{ACCELRATE})/60

      endif

      if (li.TOLL_DEC>0) 

       LINKCLASS=4                                          ;Toll Plaza Deceleration link
       T0 = T0 + (LI.FREEFLOWSPEED/DECEL(1,LI.FREEFLOWSPEED))/60

      endif

      if (li.toll>maxplzno) maxplzno=li.toll

      IF (LI.FTC2=59,69) LINKCLASS=5                          ;Transit non-Highway optional links
;     IF (LI.ROUNDNODECLS=1) LINKCLASS=6                   ;JUNCTION DATA PRESENT
      IF (LI.ROUNDNODECLS=1)                               ;JUNCTION DATA PRESENT
           LINKCLASS=6

           IF (LI.FTC2=11,12) LW.MBPREXPONENT=LI.BPREXPONENT*1.00         ;*1.25
           IF (LI.FTC2=91) LW.MBPREXPONENT=LI.BPREXPONENT*1.00         ;*1.15 
           IF (LI.FTC2=71,72,75) LW.MBPREXPONENT=LI.BPREXPONENT*1.00   ;*1.25
           IF (LI.FTC2=93) LW.MBPREXPONENT=LI.BPREXPONENT*1.00         ;*1.50
      ENDIF                  

;Turning Volume  Node list:
     TURNS N=7708,10238,16110,19046,24772,23433

ENDPHASE

;=========================================================================================
;=== ILOOP (ASSIGNMENT) PHASE ===
;=========================================================================================
PHASE=ILOOP

  MW[1]=MI.1.AMPK_DA                ;Table 1
  MW[2]=MI.1.AMPK_SR2               ;Table 2 
  MW[3]=MI.1.AMPK_SR3P              ;Table 3 
  MW[4]=MI.1.AMPK_TRKS              ;Table 4 - Trucks in PCE
  PATHLOAD PATH=COST, VOL[1]=MW[1], PENI=1-2, EXCLUDEGROUP=1,2,9        ;COST FOR DA
  PATHLOAD PATH=COST, VOL[2]=MW[2], PENI=1-2, EXCLUDEGROUP=2,3,9        ;With HOV2 - Note Here, Trucks are NOT alowed on HOV lanes 
  PATHLOAD PATH=TIME, VOL[3]=MW[3], PENI=1-2, EXCLUDEGROUP=2,9          ;With HOV3+ - Note Here, Trucks are NOT alowed on HOV lanes
  PATHLOAD PATH=TIME, VOL[4]=MW[4], PENI=1-2, EXCLUDEGROUP=1,2,9,8      ;Without HOV - Truck Trips
;  PATHLOAD PATH=TIME, VOL[2]=MW[2], VOL[3]=MW[3], PENI=1, EXCLUDEGROUP=9    ;With HOV -Note Here, Trucks are alowed on HOV lanes     
    ; Add this to above PATHLOAD for a PATH file:
    ;        PATHO=1, name='AM Peak Period Assignment',allj=f,includecosts=f
ENDPHASE

;=========================================================================================
;=== ADJUST PHASE (WITH REPORTING)===
;=========================================================================================
; User Specified Functions
; Delay functions, one for congested travel time, the other for toll links convert to time equivalent
PHASE=ADJUST

; Define volume to be used for V/C calculation -- this includes the truck PCE.
; function V = vol[1] + vol[2] + vol[3]
;Revise Volume for Freeway Ramp Merge Volumes
; FUNCTION   V=MIN(3600,(VOL[1] + VOL[2] + vol[3])*LW.FWYRMPMRGFAC)
; FUNCTION   V=MIN(LW.MINVOL,(VOL[1] + VOL[2] + vol[3])*LW.FWYRMPMRGFAC)
   FUNCTION   V=VOL[1] + VOL[2] + vol[3]+ vol[4]

 if (time>0) LW.CGSTSPEED=(LI.DISTANCE/TIME)*60

; if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.99*LW.SERVR            ; prevent infinite or negative queue 
 if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.95*LW.SERVR            ; prevent infinite or negative queue 
 if (li.cartoll>0 | li.tolltype>0) 

;   LW.ARRIVR=(V/LI.UROADFACTOR)*LI.CONFACAMP/LI.PLZALNSMAX      ; hourly volume per toll lane ie. arrival rate in vehicles per hour
   LW.ARRIVR=V*LI.CONFACAMP/LI.PLZALNSMAX      ; hourly volume per toll lane ie. arrival rate in vehicles per hour
   LW.SERVT=LI.SVCMINUTES+(LI.SVCSECONDS/60)                 ; Plaza lane service time in minutes per vehicle
   IF (LI.TOLLTYPE=1) 

          LW.SERVR=(1/LW.SERVT)*60                           ; Plaza lane service rate in vehicle per hour
;          if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.99*LW.SERVR   ; prevent infinite or negative queue 
          if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.95*LW.SERVR   ; prevent infinite or negative queue 
   ELSE

          LW.SERVR=100

          LW.ARRIVR=1

   ENDIF

print list="****",LI.PLAZADESC,"****"

PRINT LIST='ARRIVR= ',LW.ARRIVR

PRINT LIST='SERVT= ',LW.SERVT

PRINT LIST='SERVR= ',LW.SERVR

PRINT LIST='TOLLTIME= ',TIME

endif

if (lw.servr-lw.arrivr=0.0) lw.servr=lw.servr+0.01

;Update Time and Cost for PATHLOAD
;---TIME is TIME plus regular toll time and toll equivalent time
;---COST is Time plus HOT toll time equivalent
;Capture HOT toll time equivalent
IF(LI.HOT=1)

  LW.VCVAL=V/C ; V/C CALCULATION
; IF (LW.VCVAL=0)                        ;REMOVED IN LOGIT TOLL APPLICATION BY SV
   ; LW.HOTTOLL={MINHOTTOLL}               ; HOT TOLL VALUE MIN AT $0.13
   ;ELSEIF (LW.VCVAL<=1.0)
   ;  LW.HOTTOLL= ({MAXHOTTOLL}-{MINHOTTOLL})*LW.VCVAL+{MINHOTTOLL} ; CALCULATE THE HOT TOLL Rate REMOVED BY SV
LW.HOTTOLL = {MINHOTTOLL}+({MAXHOTTOLL}-{MINHOTTOLL})/(1+EXP(6-9*LW.VCVAL)) ; LOGIT EQN APPLIED BY SV 060707
  ;ELSE
    ;LW.HOTTOLL={MAXHOTTOLL} ; HOT TOLL VALUE MAXED AT $0.25
  ;ENDIF
ELSE

    LW.HOTTOLL=0

ENDIF

;Define EACH LINKCLASS TC and COST Funs
; Link Class 1 - Non Regular Toll (it may be a HOT link)
 FUNCTION TC[1]   = LI.TIME*(1+LI.BPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT)

 FUNCTION COST[1] = LI.TIME*(1+LI.BPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT)+LI.DISTANCE*(LW.HOTTOLL)*60*LW.AMRCTOLL

; Link Class 2 - Regular Tollplaza Link (Never HOT link)
 FUNCTION   TC[2]=MIN(5,(1/(2.0*(LW.SERVR-LW.ARRIVR)))*60) + LW.AMRCTOLL*LI.CARTOLL*60        ; congested time for toll links
 FUNCTION COST[2]=MIN(5,(1/(2.0*(LW.SERVR-LW.ARRIVR)))*60) + LW.AMRCTOLL*LI.CARTOLL*60        ; congested time for toll links
; Link Class 3 - Regular Toll Accln Link (Never HOT link)
 FUNCTION   TC[3]=LI.TIME*(1+LI.BPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT) + (LW.CGSTSPEED/{ACCELRATE})/60; congested time toll acceleration links
 FUNCTION COST[3]=LI.TIME*(1+LI.BPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT) + (LW.CGSTSPEED/{ACCELRATE})/60; congested time toll acceleration links
; Link Class 4 - Regular Toll Decln Link (Never HOT link)
 FUNCTION   TC[4]=LI.TIME*(1+LI.BPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT) + (LW.CGSTSPEED/DECEL(1,LW.CGSTSPEED))/60; congested time toll deceleration links
 FUNCTION COST[4]=LI.TIME*(1+LI.BPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT) + (LW.CGSTSPEED/DECEL(1,LW.CGSTSPEED))/60; congested time toll deceleration links
; Link Class 5 - Transit Optional Link (Never USED)
 FUNCTION   TC[5]=LI.TIME                                                            ;congested time transit-only optional links
 FUNCTION COST[5]=LI.TIME                                                            ;congested time transit-only optional links
;Link Class 6 -Links with junction data
 FUNCTION   TC[6]=LI.TIME*(1+LI.BPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LW.MBPREXPONENT)   ;congested time for Freeway/Ramp Junction Approaches
 FUNCTION COST[6]=LI.TIME*(1+LI.BPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LW.MBPREXPONENT)   ;congested time for Freeway/Ramp Junction Approaches
;Link Class 9 - Missing FTC2 code links, Unlikely to Happen - Just a EXTRA Check
 FUNCTION   TC[9]=LI.TIME*1.20                                                       ;any missing valid FTC2-code links     
 FUNCTION COST[9]=LI.TIME*1.20                                                       ;any missing valid FTC2-code links   
;TOLL Summaries
IF (LI.FTC2=91-95) TOLLVMT[ITERATION]=TOLLVMT[ITERATION]+(LI.DISTANCE*V)

if (linkno=1)

   print,

        printo=1,

list=" "

   print,

        printo=1,

list=" "

   print,

        printo=1,

list="                        ITERATION ",ITERATION(2.0)," AM PEAK PERIOD SUMMARY REPORT ON TOLL LINKS -- CTOLL VALUE =",ctoll(8.7)

   print,

        printo=1,

list=" "

   print,

        printo=1,

list="                                                       No.          ServTim  % Heavy            Delay   Toll     Plan."

   print,

        printo=1,

list="  Class  Type  ..Nodes..    ......... Name .........  Lanes  Toll   (mm:ss)   Trucks   Volume   (Min)   (Min)     Rev.   Util."

   print,

        printo=1,

list=" "

endif

IF (li.toll>0) print,

        printo=1,

list=li.toll(7.0),li.tolltype(5.0),li.a(6.0),li.b(6.0)," ",li.plzadescm(25.0CB),li.plzalnsmin(7.0),"  $",LI.CARTOLL(5.2),,li.svcminutes(6.0),":",li.svcseconds(2.0),li.pcttrucks*100(9.2),v(10.0c),time-LW.TOLLTIME(8.2),LW.TOLLTIME(8.2C)," $",LI.CARTOLL*V(7.0C)

IF (LI.TOLL>0) TOLLREVENUE[ITERATION]=TOLLREVENUE[ITERATION]+(Li.CARTOLL*V)

IF (LINKNO=NUMLINKS) PRINT,

        printo=1,

LIST="     *----------------------********************************** TOTAL TOLL REVENUE FOR THIS ITERATION IS    $",TOLLREVENUE[ITERATION](10.0C)

IF (LINKNO=NUMLINKS) PRINT,

        printo=1,

LIST="     *-TOLL REVENUE SUMMARY-**********************************  TOLL FACILITY VMT FOR THIS ITERATION IS     ",TOLLVMT[ITERATION](10.0C)

IF (LINKNO=NUMLINKS) PRINT,

        printo=1,

LIST="     *----------------------***************************** AVERAGE REVENUE PER VMT FOR THIS ITERATION IS        $",TOLLREVENUE[ITERATION]/TOLLVMT[ITERATION](6.5C)

ENDPHASE

; Converge phase is new for Cube 4.0.
PHASE=CONVERGE

  IF (ITERATION < 6) BREAK; Do not even test for Iterations 2-5
  IF (GAP[ITERATION]<GAPCUTOFF & GAP[ITERATION-1]<GAPCUTOFF & GAP[ITERATION-2]<GAPCUTOFF)

     BALANCE = 1

  ENDIF

ENDPHASE

ENDRUN
11-1-1-2-AMNET00F.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=NETWORK PRNFILE="D:\fsutms\d4\S65TODMDL_PRN\CUBE\AMNET00B.PRN" MSG='Develop AM Fwy & Ramp MrgVol based on WarmUp Volume'
FILEI LINKI[1] = "{OUTDIR}\TEMFILES\AMPK-WARM-HLOAD.NET"

FILEO PRINTO[2] = "{OUTDIR}\TEMFILES\AM-RAMPFACVOL.CSV"

FILEO PRINTO[1] = "{OUTDIR}\TEMFILES\AM-FwyMRGLnVOL.CSV"

;   AMWarmVol=LI.1.V_1*[CONFAC-AMPK]                        ;AM Peak Hour Warmup Volume  
   AMWarmVol=LI.1.V_1*LI.1.CONFACAMP                        ;AM Peak Hour Warmup Volume  
   if ((ROUNDNODECLS=1)&(FTC2=11,12,91))                    ;Merge Freeways       
         IF (LI.1.NUM_LANES=2)                                               ;4-lane Fwy                                         
            IF (AMWarmVol<1500)  FWYMRGLNFAC=0.20

            IF ((AMWarmVol>=1500)&(AMWarmVol<=3500)) FWYMRGLNFAC=(0.05+(0.0001*AMWarmVol))

            IF (AMWarmVol>3500) FWYMRGLNFAC=0.40

         ENDIF 

         IF (LI.1.NUM_LANES=3)                                               ;6-lane Fwy
            IF (AMWarmVol<3500) FWYMRGLNFAC=0.06

            IF ((AMWarmVol>=3500)&(AMWarmVol<=5000)) FWYMRGLNFAC=(-0.22+(0.00008*AMWarmVol))          

            IF (AMWarmVol>5000) FWYMRGLNFAC=0.18

         ENDIF

         IF (LI.1.NUM_LANES>=4)                                              ;8 or more lane Fwy
            IF (AMWarmVol<4500) FWYMRGLNFAC=0.08

            IF ((AMWarmVol>=4500)&(AMWarmVol<=6000)) FWYMRGLNFAC=(0.04+(0.00001*AMWarmVol))        

            IF (AMWarmVol>6000) FWYMRGLNFAC=0.10

         ENDIF

         FwyMRGLnVol=AMWarmVol*FWYMRGLNFAC

         PRINT CSV=T LIST=B(5.0),FWYMRGLNFAC(4.2),FwyMRGLnVol(10.2),printo=1

   endif

   if ((ROUNDNODECLS=1)&(FTC2=71,72,93))                    ;Merge Ramps  
         IF (LI.1.NUM_LANES=1)

            RMPMRGLNFAC=1.00         

         ENDIF 

         IF (LI.1.NUM_LANES=2)

            RMPMRGLNFAC=0.75

         ENDIF 

         IF (LI.1.NUM_LANES>=3)

            RMPMRGLNFAC=0.50

         ENDIF 

         RampFacVol=AMWarmVol*RMPMRGLNFAC

         PRINT CSV=T LIST=B(5.0),RMPMRGLNFAC(4.2),RampFacVol(10.2),printo=2

   endif

   if ((ROUNDNODECLS=1)&(FTC2=75))                          ;Merge Freeway-Freeway Ramps  
         RMPMRGLNFAC=0.25

         RampFacVol=AMWarmVol*RMPMRGLNFAC

         PRINT CSV=T LIST=B(5.0),RMPMRGLNFAC(4.2),RampFacVol(10.2),printo=2

   endif

ENDRUN
11-1-1-3-AMNET00G.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=NETWORK PRNFILE="D:\fsutms\d4\S65TODMDL_PRN\CUBE\AMNET00A.PRN" MSG='Compute AM JCT Delays Based on Total JCT Merge Vol'
FILEI LINKI[1] = "{OUTDIR}\TEMFILES\AMPK-WARM-HLOAD.NET"

FILEI NODEI[2] = "{OUTDIR}\TEMFILES\AM-FwyMRGLnVOL.CSV",

   VAR=N,AM_FwyMrgLnFac,AM_FwyMrgLnVol

FILEI NODEI[3] = "{OUTDIR}\TEMFILES\AM-RAMPFACVOL.CSV",

   VAR=N,AM_RmpMrgLnFac,AM_RampFacVol

FILEO NETO = "{OUTDIR}\TEMFILES\AMPK-WARM-HLOAD1.NET"

PROCESS  PHASE=INPUT

;Use this phase to modify data as it is read, such as recoding node numbers.
ENDPROCESS

PROCESS  PHASE=NODEMERGE  

; Use this phase to make computations and selections of any data on the NODEI files.
   AM_JctMrgHrVol=(NI.2.AM_FwyMrgLnVol+NI.3.AM_RampFacVol)

; KDK Logit parameters -- see mergedelay.xls
;Original Values:
; _a = -0.0030    ; slope
; _b = 5.0        ; offset
; _c = 150/60.0   ; maximum merge delay
;Revised Values:
 _a = -0.0025    ; slope
 _b = 5.50       ; offset
 _c = 150/60.0   ; maximum merge delay
 IF (FWYRNDNODE=1)

; original step function
;   IF (AM_JctMrgHrVol<=600)
;       AM_JctMrgDelay=(0.0+0.008334*(AM_JctMrgHrVol-0))/60              ; <5 sec delay 
;     ELSEIF ((AM_JctMrgHrVol>600)&(AM_JctMrgHrVol<=1000))
;       AM_JctMrgDelay=(5.0+0.025*(AM_JctMrgHrVol-600))/60               ; 5-15 sec delay 
;     ELSEIF ((AM_JctMrgHrVol>1000)&(AM_JctMrgHrVol<=1450))
;       AM_JctMrgDelay=(15.0+0.0222222*(AM_JctMrgHrVol-1000))/60         ; 15-25 sec delay 
;     ELSEIF ((AM_JctMrgHrVol>1450)&(AM_JctMrgHrVol<=1750))
;       AM_JctMrgDelay=(25.0+0.05*(AM_JctMrgHrVol-1450))/60              ; 25-40 sec delay 
;     ELSEIF ((AM_JctMrgHrVol>1750)&(AM_JctMrgHrVol<=2000))
;       AM_JctMrgDelay=(40.0+0.08*(AM_JctMrgHrVol-1750))/60              ; 40-60 sec delay 
;     ELSEIF ((AM_JctMrgHrVol>2000)&(AM_JctMrgHrVol<=3000))
;       AM_JctMrgDelay=(60.0+0.08*(AM_JctMrgHrVol-2000))/60              ; 60-140 sec delay
;     ELSE                                                          
;       AM_JctMrgDelay=150/60                                         ; MrgVol>3000 ==> assumed 150 sec delay
;    ENDIF
;
;
; ***** KDK Logit curve: reducing _b makes the delay get larger faster
     AM_JctMrgDelay = _c/(1+EXP(_a*AM_JctMrgHrVol+_b))

;sks-test     AM_JctMrgDelay = 0.0
;
;     Prportonate the Freeway delay as the ratio of FwyMrg/TotMrg volume
;      AM_JctFwyDelay=AM_JctMrgDelay*(NI.2.AM_FwyMrgLnVol/(NI.2.AM_FwyMrgLnVol+NI.3.AM_RampFacVol))
;Assumed three levels of freeway leg delays based on proportion of freeway merge volume as follows:
;   AM_FwyMrgVolFrac=(NI.2.AM_FwyMrgLnVol/(NI.2.AM_FwyMrgLnVol+NI.3.AM_RampFacVol))
;   IF (AM_FwyMrgVolFrac<=0.5)
;         AM_JctFwyDelay=0.33*AM_JctMrgDelay
;      ELSEIF (AM_FwyMrgVolFrac>0.5)&((AM_FwyMrgVolFrac<=0.75))
;         AM_JctFwyDelay=0.66*AM_JctMrgDelay
;      ELSE
;         AM_JctFwyDelay=0.75*AM_JctMrgDelay
;   ENDIF
   AM_JctFwyDelay=AM_JctMrgDelay*AM_FwyMrgLnFac

   AM_JctRampDelay=AM_JctMrgDelay*AM_RmpMrgLnFac

 ENDIF

ENDPROCESS

PROCESS  PHASE=LINKMERGE  

; Use this phase to make computations and selections of any data on the LINKI files.
ENDPROCESS

PROCESS  PHASE=SUMMARY   

; Use this phase for combining and reporting of working variables.
ENDPROCESS

ENDRUN
11-1-1-4-AMNET00H.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=NETWORK PRNFILE="D:\fsutms\d4\S65TODMDL_PRN\CUBE\AMNET00C.PRN" MSG='Transfer AM Junction Delays to Links'
FILEI LINKI[1] = "{OUTDIR}\TEMFILES\AMPK-WARM-HLOAD1.NET"

FILEO NETO = "{OUTDIR}\TEMFILES\AMPK-WARM-HLOADF.NET"

PROCESS  PHASE=INPUT

;Use this phase to modify data as it is read, such as recoding node numbers.
AM_LnkJctDelay=0

ENDPROCESS

PROCESS  PHASE=NODEMERGE  

; Use this phase to make computations and selections of any data on the NODEI files.
ENDPROCESS

PROCESS  PHASE=LINKMERGE  

; Use this phase to make computations and selections of any data on the LINKI files.
  IF ((B.FWYRNDNODE=1)&(FTC2=11,12,91)) AM_LnkJctDelay=B.AM_JctFwyDelay

  IF ((B.FWYRNDNODE=1)&(FTC2=71,72,75,93)) AM_LnkJctDelay=B.AM_JctRampDelay

ENDPROCESS

PROCESS  PHASE=SUMMARY   

; Use this phase for combining and reporting of working variables.
ENDPROCESS

ENDRUN
11-1-1-5-AMHWY00D.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=HIGHWAY PRNFILE="{OUTDIR}\ASHWY00H.PRN" MSG='Run AM Peak Period Hwy Assignment'
DISTRIBUTEINTRASTEP ProcessID='SERPM6ID',ProcessList=1-4

FILEI NETI = "{OUTDIR}\TEMFILES\AMPK-WARM-HLOADF.NET"

FILEO TURNVOLO = "{OUTDIR}\AMPrdTVOL.BIN"

FILEO TURNPENO = "{OUTDIR}\AMPrdPnlty.DAT"

FILEI MATI[1] = "{OUTDIR}\HWYOD-AMPK_{ALT}{Year}.MAT"

FILEI TURNPENI = "{OUTDIR}\TURNS_{Year}.PEN"

FILEO PRINTO[1] = "{OUTDIR}\AMPK-TOLLRPT.PRN"

FILEO NETO = "{OUTDIR}\AMPK-HLOAD_{ALT}{Year}.NET"

FILEO MATO[1] = "{OUTDIR}\SelLnkMatAM_{ALT}{Year}.MAT",

   MO=5-8, NAME=SelAM_DA,SelAM_SR2,SelAM_SR3P,SelAM_TRKS, dec=4*s

; Assumes class 1 (from table 1) has restriction, such as LOV
;         class 2 (from table 2) has no restriction, such as HOV2
;         class 3 (from table 3) has no restriction, such as HOV3+
;         class 4 (from table 4) has restriction, such as no Trucks on HOV
PAR ZONEMSG=100 COMBINE=EQUI MAXITERS={iter} GAP={EPSILON2} RAAD=0.00000 AAD=0.000000 RMSE=0.000000 ;
;    EQUITURNCOSTFAC=0.75  TURNCOSTFAC=0.75  TURNGAPWT=0.50
ARRAY TOLLREVENUE=99 TOLLVMT=99

;TURNS N=1-99999
ZONEMSG=100

;CTOLL={CTOLL}
; Look up deceleration rate based on approach speed
LOOKUP,

 INTERPOLATE=Y, LIST=Y, NAME=DECEL,

        LOOKUP[1]=1,RESULT=2,

R = '30 4',

    '70 6.2'

PROCESS PHASE=LINKREAD

; Basics-
   LW.FFTIME=LI.TIME

   T0=LI.TIME

;Period Model CTOLL Modification...
IF (('{TODMODEL}'=='YES')|('{TODMODEL}'=='Yes')|('{TODMODEL}'=='yes'))

    CTOLL={CTOLL}+({DevCtollPk})

  ELSE

    CTOLL={CTOLL}

ENDIF

IF (CTOLL<0) CTOLL=.01

IF (('{TODMODEL}'=='YES')|('{TODMODEL}'=='Yes')|('{TODMODEL}'=='yes'))

    LW.AMRCTOLL=LI.RCTOLL+({DevCtollPk})

 ELSE

    LW.AMRCTOLL=LI.RCTOLL

ENDIF

IF (LW.AMRCTOLL<0) LW.AMRCTOLL=0.01

;Calculate AM Peak period (3 Hour) roadway capacity; Note: LOSCCAP capacity is
;   LINK Hourly LOS-C capacity (LOSCCAP) derived from LOS-E Capacity and UROADFAC
   IF(LI.HOT=1)

      C = {HOTCAPADJUST}*(LI.LOSCCAP)/LI.CONFACAMP ; CAPACITY FOR HOT LANES ADJUSTED BY USING HOTCAPADJUST VALUE: ASR 04/21/2007
    ELSE

      C = (LI.LOSCCAP)/LI.CONFACAMP   ; 39.528% of traffic in AM peak period occurs in the highest hour
   ENDIF

;Set EXCLUDE VOLUME GROUP for PATHLOAD
   IF (li.FTC2=83,84,86 & LI.HOT=0) ADDTOGROUP=1   ;HOV 2 & 3+ Facilites and Non-HOT Lanes (FTC2=85->PM Only) => Exclude DA, Trucks Volume Grps
   IF (li.FTC2=82 & LI.HOT=0) ADDTOGROUP=3         ;HOV 3+ Facilites and Non-HOT Lanes => Exclude HOV 2 persons Grps
   IF (li.FTC2=86 & LI.HOT=2) ADDTOGROUP=2         ;Dummy Entrance and Exit from HOT facility (all trips are prevented)
   IF (LI.HOT=1) ADDTOGROUP=8                      ;HOT Lane Facility
   IF (LI.FTC2=59,69) ADDTOGROUP=9                 ;Transit non-Highway opt links(59,69)
;Reset/Modify ALPHA/LI.BPRCOEFFICIENT for freeways (SERPM602)so they become same as surface streets during midday period--SKS(8/4/2006)
;Void that changes for SERPM65...
  IF (li.FTC2=11,12,81,82,91,92)                     ;freeways
;serpm602 Changes--       LW.MBPRCOEFFICIENT=LI.BPRCOEFFICIENT+0.15
       LW.MBPRCOEFFICIENT=LI.BPRCOEFFICIENT+0.00

    else

       LW.MBPRCOEFFICIENT=LI.BPRCOEFFICIENT+0.00

  ENDIF

;Set LINKCLASS based on FTC2 Codes as follows:
      IF (LI.FTC2=11,12,21,41,51,52,59,61,69,71-75,81-86,91-94)    ; no toll
          LINKCLASS=1

        elseif (LI.FTC2=95)                                  ;toll plaza
          LINKCLASS=2

        else

          LINKCLASS=9                                        ;any missing valid FTC2-code links
      ENDIF

;Classify links based on presence/absence of tolls
;sks      LINKCLASS=1                                    ;no toll
;sks      if (li.cartoll>0 | li.tolltype>0) 
;sks       LINKCLASS=2                                   ;with toll
   if (lINKCLASS=2)                                      ;toll plaza links 
       LW.TOLLTIME=(LW.AMRCTOLL*LI.CARTOLL)*60

       T0=(LW.AMRCTOLL*LI.CARTOLL)*60 + LI.SVCMINUTES + LI.SVCSECONDS/60

       if (iteration=0)

;        LW.ARRIVR=(V/LI.UROADFACTOR)*LI.CONFACAMP/LI.PLZALNSMAX ;hourly volume per toll lane ie. arrival rate in vehicles per hour
        LW.ARRIVR=V*LI.CONFACAMP/LI.PLZALNSMAX               ;hourly volume per toll lane ie. arrival rate in vehicles per hour
        LW.SERVT=LI.SVCMINUTES+(LI.SVCSECONDS/60)            ;Plaza lane service time in minutes per vehicle
          IF (LI.TOLLTYPE=1)

              LW.SERVR=(1/LW.SERVT)*60                       ;Plaza lane service rate in vehicle per hour
            ELSE

              LW.SERVR=100

          ENDIF

        PRINT LIST='ARRIVR= ',LW.ARRIVR

        PRINT LIST='SERVT= ',LW.SERVT

        PRINT LIST='SERVR= ',LW.SERVR

;        if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.99*LW.SERVR     ;prevent infinite or negative queue
        if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.95*LW.SERVR     ;prevent infinite or negative queue
       endif

   endif

      if (li.TOLL_ACC>0)

       LINKCLASS=3                                          ;Toll Plaza Acceleration link
       T0= T0 + (LI.FREEFLOWSPEED/{ACCELRATE})/60

      endif

      if (li.TOLL_DEC>0) 

       LINKCLASS=4                                          ;Toll Plaza Deceleration link
       T0 = T0 + (LI.FREEFLOWSPEED/DECEL(1,LI.FREEFLOWSPEED))/60

      endif

      if (li.toll>maxplzno) maxplzno=li.toll

      IF (LI.FTC2=59,69) LINKCLASS=5                          ;Transit non-Highway optional links
;     IF (LI.ROUNDNODECLS=1) LINKCLASS=6                   ;JUNCTION DATA PRESENT
    IF (LI.ROUNDNODECLS=1)                               ;JUNCTION DATA PRESENT
           LINKCLASS=6

           IF (LI.FTC2=11,12) LW.MBPREXPONENT=LI.BPREXPONENT*1.00         ;*1.25
           IF (LI.FTC2=91) LW.MBPREXPONENT=LI.BPREXPONENT*1.00         ;*1.15 
           IF (LI.FTC2=71,72,75) LW.MBPREXPONENT=LI.BPREXPONENT*1.00   ;*1.25
           IF (LI.FTC2=93) LW.MBPREXPONENT=LI.BPREXPONENT*1.00         ;*1.50
      ENDIF

;Turning Volume  Node list:
     TURNS N=7708,10238,16110,19046,24772,23433

ENDPHASE

;=========================================================================================
;=== ILOOP (ASSIGNMENT) PHASE ===
;=========================================================================================
PHASE=ILOOP

  MW[1]=MI.1.AMPK_DA                ;Table 1
  MW[2]=MI.1.AMPK_SR2               ;Table 2 
  MW[3]=MI.1.AMPK_SR3P              ;Table 3 
  MW[4]=MI.1.AMPK_TRKS              ;Table 4 - Trucks in PCE
;Without Select Link Loadings....
;  PATHLOAD PATH=COST, VOL[1]=MW[1], PENI=1-2, EXCLUDEGROUP=1,2,9        ;COST FOR DA
;  PATHLOAD PATH=COST, VOL[2]=MW[2], PENI=1-2, EXCLUDEGROUP=2,3,9        ;With HOV2 - Note Here, Trucks are NOT alowed on HOV lanes
;  PATHLOAD PATH=TIME, VOL[3]=MW[3], PENI=1-2, EXCLUDEGROUP=2,9          ;With HOV3+ - Note Here, Trucks are NOT alowed on HOV lanes
;  PATHLOAD PATH=TIME, VOL[4]=MW[4], PENI=1-2, EXCLUDEGROUP=1,2,9,8      ;Without HOV - Truck Trips
;With Select Link Loadings....
  PATHLOAD PATH=COST, VOL[1]=MW[1], PENI=1-2, EXCLUDEGROUP=1,2,9,  MW[5]=MI.1.AMPK_DA,  SELECTLINK=(L={SELLINK})   ;Without HOV
  PATHLOAD PATH=COST, VOL[2]=MW[2], PENI=1-2, EXCLUDEGROUP=2,3,9,  MW[6]=MI.1.AMPK_SR2, SELECTLINK=(L={SELLINK})   ;With HOV2 -Note Here, Trucks are NOT alowed on HOV lanes
  PATHLOAD PATH=TIME, VOL[3]=MW[3], PENI=1-2, EXCLUDEGROUP=2,9,    MW[7]=MI.1.AMPK_SR3P, SELECTLINK=(L={SELLINK})  ;With HOV3+ -Note Here, Trucks are NOT alowed on HOV lanes
  PATHLOAD PATH=TIME, VOL[4]=MW[4], PENI=1-2, EXCLUDEGROUP=1,2,9,8,MW[8]=MI.1.AMPK_TRKS, SELECTLINK=(L={SELLINK})  ;Without HOV - Truck Trips
;Select Link Analysis on Purpose1
  PATH=COST,VOL[5]=MW[5], PENI=1-2, EXCLUDEGROUP=1,2,9

;Select Link Analysis on Purpose2
  PATH=COST,VOL[6]=MW[6], PENI=1-2, EXCLUDEGROUP=2,3,9

;Select Link Analysis on Purpose3
  PATH=TIME,VOL[7]=MW[7], PENI=1-2, EXCLUDEGROUP=2,9

;Select Link Analysis on Purpose4
  PATH=TIME,VOL[8]=MW[8], PENI=1-2, EXCLUDEGROUP=1,2,9,8

;  PATHLOAD PATH=TIME, VOL[2]=MW[2], VOL[3]=MW[3], PENI=1, EXCLUDEGROUP=9    ;With HOV -Note Here, Trucks are alowed on HOV lanes
    ; Add this to above PATHLOAD for a PATH file:
    ;        PATHO=1, name='AM Peak Period Assignment',allj=f,includecosts=f
ENDPHASE

;=========================================================================================
;=== ADJUST PHASE (WITH REPORTING)===
;=========================================================================================
; User Specified Functions
; Delay functions, one for congested travel time, the other for toll links convert to time equivalent
PHASE=ADJUST

; Define volume to be used for V/C calculation -- this includes the truck PCE.
 FUNCTION   V=VOL[1] + VOL[2] + vol[3] + vol[4]

;Revise Volume for Freeway Ramp Merge Volumes
; FUNCTION   V=MIN(3600,(VOL[1] + VOL[2] + vol[3])*LW.FWYRMPMRGFAC)
; FUNCTION   V=MIN(LW.MINVOL,(VOL[1] + VOL[2] + vol[3])*LW.FWYRMPMRGFAC)
 if (time>0) LW.CGSTSPEED=(LI.DISTANCE/TIME)*60

; if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.99*LW.SERVR            ; prevent infinite or negative queue
 if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.95*LW.SERVR            ; prevent infinite or negative queue
 if (li.cartoll>0 | li.tolltype>0) 

;   LW.ARRIVR=(V/LI.UROADFACTOR)*LI.CONFACAMP/LI.PLZALNSMAX      ; hourly volume per toll lane ie. arrival rate in vehicles per hour
   LW.ARRIVR=V*LI.CONFACAMP/LI.PLZALNSMAX      ; hourly volume per toll lane ie. arrival rate in vehicles per hour
   LW.SERVT=LI.SVCMINUTES+(LI.SVCSECONDS/60)                 ; Plaza lane service time in minutes per vehicle
   IF (LI.TOLLTYPE=1) 

          LW.SERVR=(1/LW.SERVT)*60                           ; Plaza lane service rate in vehicle per hour
;          if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.99*LW.SERVR   ; prevent infinite or negative queue 
          if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.95*LW.SERVR   ; prevent infinite or negative queue 
   ELSE

          LW.SERVR=100

          LW.ARRIVR=1

   ENDIF

print list="****",LI.PLAZADESC,"****"

PRINT LIST='ARRIVR= ',LW.ARRIVR

PRINT LIST='SERVT= ',LW.SERVT

PRINT LIST='SERVR= ',LW.SERVR

PRINT LIST='TOLLTIME= ',TIME

endif

if (lw.servr-lw.arrivr=0.0) lw.servr=lw.servr+0.01

;Update Time and Cost for PATHLOAD
;---TIME is TIME plus regular toll time and toll equivalent time
;---COST is Time plus HOT toll time equivalent
;Capture HOT toll time equivalent
IF(LI.HOT=1)

  LW.VCVAL=V/C ; V/C CALCULATION
; IF (LW.VCVAL=0)                        ;REMOVED IN LOGIT TOLL APPLICATION BY SV
   ; LW.HOTTOLL={MINHOTTOLL}               ; HOT TOLL VALUE MIN AT $0.13
   ;ELSEIF (LW.VCVAL<=1.0)
   ;  LW.HOTTOLL= ({MAXHOTTOLL}-{MINHOTTOLL})*LW.VCVAL+{MINHOTTOLL} ; CALCULATE THE HOT TOLL Rate REMOVED BY SV
LW.HOTTOLL = {MINHOTTOLL}+({MAXHOTTOLL}-{MINHOTTOLL})/(1+EXP(6-9*LW.VCVAL)) ; LOGIT EQN APPLIED BY SV 060707
  ;ELSE
    ;LW.HOTTOLL={MAXHOTTOLL} ; HOT TOLL VALUE MAXED AT $0.25
  ;ENDIF
ELSE

    LW.HOTTOLL=0

ENDIF

;Define EACH LINKCLASS TC and COST Funs
; Link Class 1 - Non Regular Toll (it may be a HOT link)
 FUNCTION TC[1]   = LI.TIME*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT)

 FUNCTION COST[1] = LI.TIME*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT)+LI.DISTANCE*(LW.HOTTOLL)*60*LW.AMRCTOLL

; Link Class 2 - Regular Tollplaza Link (Never HOT link)
 FUNCTION   TC[2]=MIN(5,(1/(2.0*(LW.SERVR-LW.ARRIVR)))*60) + LW.AMRCTOLL*LI.CARTOLL*60        ; congested time for toll links
 FUNCTION COST[2]=MIN(5,(1/(2.0*(LW.SERVR-LW.ARRIVR)))*60) + LW.AMRCTOLL*LI.CARTOLL*60        ; congested time for toll links
; Link Class 3 - Regular Toll Accln Link (Never HOT link)
 FUNCTION   TC[3]=LI.TIME*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT) + (LW.CGSTSPEED/{ACCELRATE})/60; congested time toll acceleration links
 FUNCTION COST[3]=LI.TIME*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT) + (LW.CGSTSPEED/{ACCELRATE})/60; congested time toll acceleration links
; Link Class 4 - Regular Toll Decln Link (Never HOT link)
 FUNCTION   TC[4]=LI.TIME*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT) + (LW.CGSTSPEED/DECEL(1,LW.CGSTSPEED))/60; congested time toll deceleration links
 FUNCTION COST[4]=LI.TIME*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT) + (LW.CGSTSPEED/DECEL(1,LW.CGSTSPEED))/60; congested time toll deceleration links
; Link Class 5 - Transit Optional Link (Never USED)
 FUNCTION   TC[5]=LI.TIME                                                            ;congested time transit-only optional links
 FUNCTION COST[5]=LI.TIME                                                            ;congested time transit-only optional links
;Link Class 6 -Links with junction data
 FUNCTION   TC[6]=(LI.TIME+LI.AM_LnkJctDelay)*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LW.MBPREXPONENT) ;congested time for Freeway/Ramp Junction Approaches
 FUNCTION COST[6]=(LI.TIME+LI.AM_LnkJctDelay)*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LW.MBPREXPONENT) ;congested time for Freeway/Ramp Junction Approaches
;Link Class 9 - Missing FTC2 code links, Unlikely to Happen - Just a EXTRA Check
 FUNCTION   TC[9]=LI.TIME*1.20                                                       ;any missing valid FTC2-code links     
 FUNCTION COST[9]=LI.TIME*1.20   

;TOLL Summaries
IF (LI.FTC2=91-95) TOLLVMT[ITERATION]=TOLLVMT[ITERATION]+(LI.DISTANCE*V)

if (linkno=1)

   print,

        printo=1,

list=" "

   print,

        printo=1,

list=" "

   print,

        printo=1,

list="                        ITERATION ",ITERATION(2.0)," AM PEAK PERIOD SUMMARY REPORT ON TOLL LINKS -- CTOLL VALUE =",ctoll(8.7)

   print,

        printo=1,

list=" "

   print,

        printo=1,

list="                                                       No.          ServTim  % Heavy            Delay   Toll     Plan."

   print,

        printo=1,

list="  Class  Type  ..Nodes..    ......... Name .........  Lanes  Toll   (mm:ss)   Trucks   Volume   (Min)   (Min)     Rev.   Util."

   print,

        printo=1,

list=" "

endif

IF (li.toll>0) print,

        printo=1,

list=li.toll(7.0),li.tolltype(5.0),li.a(6.0),li.b(6.0)," ",li.plzadescm(25.0CB),li.plzalnsmin(7.0),"  $",LI.CARTOLL(5.2),,li.svcminutes(6.0),":",li.svcseconds(2.0),li.pcttrucks*100(9.2),v(10.0c),time-LW.TOLLTIME(8.2),LW.TOLLTIME(8.2C)," $",LI.CARTOLL*V(7.0C)

IF (LI.TOLL>0) TOLLREVENUE[ITERATION]=TOLLREVENUE[ITERATION]+(Li.CARTOLL*V)

IF (LINKNO=NUMLINKS) PRINT,

        printo=1,

LIST="     *----------------------********************************** TOTAL TOLL REVENUE FOR THIS ITERATION IS    $",TOLLREVENUE[ITERATION](10.0C)

IF (LINKNO=NUMLINKS) PRINT,

        printo=1,

LIST="     *-TOLL REVENUE SUMMARY-**********************************  TOLL FACILITY VMT FOR THIS ITERATION IS     ",TOLLVMT[ITERATION](10.0C)

IF (LINKNO=NUMLINKS) PRINT,

        printo=1,

LIST="     *----------------------***************************** AVERAGE REVENUE PER VMT FOR THIS ITERATION IS        $",TOLLREVENUE[ITERATION]/TOLLVMT[ITERATION](6.5C)

ENDPHASE

; Converge phase is new for Cube 4.0.
PHASE=CONVERGE

  IF (ITERATION < 6) BREAK; Do not even test for Iterations 2-5
  IF (GAP[ITERATION]<GAPCUTOFF & GAP[ITERATION-1]<GAPCUTOFF & GAP[ITERATION-2]<GAPCUTOFF)

     BALANCE = 1

  ENDIF

ENDPHASE

ENDRUN
11-1-1-6-AMNET00B.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=NETWORK PRNFILE="D:\fsutms\d4\S65TODMDL_PRN\cube\ASNET00A.PRN" MSG='Rename AM Peak Hwy Load Attr and Correct for Truck Unit & Fwy Mrg Penalty'
FILEI LINKI[1] = "{OUTDIR}\AMPK-HLOAD_{ALT}{Year}.NET"

FILEI LINKI[2] = "{OUTDIR}\SEGSCYCLE.DBF"

FILEO NETO = "{OUTDIR}\AMPK-CHLOAD_{ALT}{Year}.NET",

   EXCLUDE= V_1,TIME_1,VC_1,CSPD_1,VDT_1,VHT_1,V1_1,V2_1,V3_1,V4_1,VT_1,V1T_1,V2T_1,V3T_1,V4T_1,

            V_2,TIME_2,VC_2,CSPD_2,VDT_2,VHT_2,V1_2,V2_2,V3_2,V4_2,VT_2,V1T_2,V2T_2,V3T_2,V4T_2,

            V5_2,V6_2,V7_2,V8_2,V5T_2,V6T_2,V7T_2,V8T_2,

            Rev_V_2,Rev_VT_2,Rev_VDT_2,Rev_VHT_2,Rev_VC_2,sel_v_2,sel_vt_2

;AM Peak Period
PROCESS PHASE=LINKMERGE   

;Delete transit-Only non-highway links from any period's loaded network
  IF(LI.1.FTC2=59,69) DELETE          

;Correct Loaded Network Total Volumes due to FWY-RMP merge Factors:
Rev_V_2 = V1_2 + V2_2 + V3_2 + V4_2                 ;Directional Revised Volume
Rev_VT_2 = V1T_2 + V2T_2 + V3T_2 + V4T_2            ;2-way Revised Volume
Rev_VDT_2 = Rev_V_2*DISTANCE                        ;Directional Revised VMT
Rev_VHT_2 = Rev_V_2*(TIME_2/60.)                    ;Directional Revised VHT
Rev_VC_2  = Rev_V_2/LOSCCAP_AMPKPD                  ;Directional Revised LOSC-V/C
;Select Link: Correct Selected Loaded Network Total Volumes due to FWY-RMP merge Factors:
SEL_V_2 = V5_2 + V6_2 + V7_2 + V8_2                ;Directional Revised Selected Volume
SEL_VT_2 = V5T_2 + V6T_2 + V7T_2 + V8T_2           ;2-way Revised Selected Volume
;==A Test to see RMSE in Evaluation Module by void out Ramp Counts
;IF(LI.1.FTC2=71-75,93-95) & (COUNT>0)
; COUNT=0
;ENDIF
;==Rename AM-Peak Period Loaded attributes and computes several new attributes
;SKS-Note: XX_LnkJctDelay already in TC function of previous assignment; So, _RevMrgPnlty is set to zero.
;_RevMrgPnlty=LI.1.AM_LnkJctDelay
_RevMrgPnlty=0.0

; --VHT Correction for Freeway Merging
_CorMrgPnltyVHT=(_RevMrgPnlty/60.0)*Rev_V_2

;    --Truck Correction Factor for Truck Volume in PCE
_CorTrkVol=V4_2-(V4_2/{PCE-TRK})        ;Correction for Trk Directional Volume
_CorTrkVol2=V4T_2-(V4T_2/{PCE-TRK})     ;Correction for Trk 2-way Volume
_CorTrkVMT=_CorTrkVol*DISTANCE          ;Correction for Trk Directional VMT
_CorTrkVHT=_CorTrkVol*(TIME_2/60.)      ;Correction for Trk Directional VHT
;    --Select Link: Truck Correction Factor for Selected Truck Volume in PCE
_SELTrkVol=V8_2-(V8_2/{PCE-TRK})        ;Correction for Trk Directional Volume
_SELTrkVol2=V8T_2-(V8T_2/{PCE-TRK})     ;Correction for Trk 2-way Volume
;    --Directional Loaded Attributes (Corrected for Truck Unit & Freeway Merging Penalties)
AM_TotVol=Rev_V_2 - _CorTrkVol          ;(Truck Corrected) Directional Total Volume
AM_VCLOSC=Rev_VC_2                      ;Directional LOS-C Volume/Capacity Ratio
;    --Select Link: Selected Directional Loaded Attributes (Corrected for Truck Unit & Freeway Merging Penalties)
AM_SEL_TotVol=SEL_V_2 - _SELTrkVol          ;(Truck Corrected) Selected Directional Total Volume
if (_RevMrgPnlty>0)

     AM_CongTime=TIME_2 + _RevMrgPnlty                   ;(Fwy Merging Penalty Corrected) Directinal Congested Time
     AM_CongSpd=(DISTANCE*60)/AM_CongTime                ;(Fwy Merging Penalty Corrected) Directional Congested Speed
     AM_VHT=Rev_VHT_2 + _CorMrgPnltyVHT - _CorTrkVHT     ;(Truck & Fwy Merging Penalty Corrected) Directional VHT   
 else

     AM_CongTime=TIME_2                                  ;Directinal Congested Time
     AM_CongSpd=CSPD_2                                   ;Directional Congested Speed
     AM_VHT=Rev_VHT_2 - _CorTrkVHT                       ;(Truck Corrected) Directional VHT
endif

AM_VMT=Rev_VDT_2 - _CorTrkVMT           ;(Truck Corrected) Directional VMT
AM_DAVol=V1_2                           ;Directional Drive-Alone Volume
AM_SR2Vol=V2_2                          ;Directional Shared-Ride 2 persons Volume
AM_SR3Vol=V3_2                          ;Directional Shared-Ride 3+ persons Volume
AM_TRKVol=V4_2/{PCE-TRK}                ;(Truck Corrected) Directional Truck Volume 
;Select Link: Summary of Selected Volume
AM_SEL_DAVol=V5_2                           ;Directional Drive-Alone Volume
AM_SEL_SR2Vol=V6_2                          ;Directional Shared-Ride 2 persons Volume
AM_SEL_SR3Vol=V7_2                          ;Directional Shared-Ride 3+ persons Volume
AM_SEL_TRKVol=V8_2/{PCE-TRK}                ;(Truck Corrected) Directional Truck Volume
;    --Two-Way Loaded Attributes (Corrected for Truck Unit)
AM_TotVol2=Rev_VT_2 - _CorTrkVol2       ;(Truck Corrected) 2-way Total Volume
AM_DAVol2=V1T_2                         ;2-way Drive-Alone Volume
AM_SR2Vol2=V2T_2                        ;2-Way Shared-Ride 2 persons Volume
AM_SR3Vol2=V3T_2                        ;2-Way Shared-Ride 3+ persons Volume
AM_TRKVol2=V4T_2 - _CorTrkVol2          ;(Truck Corrected) 2-way Truck Volume 
;    --Select Link: Two-Way Selected Loaded Attributes (Corrected for Truck Unit)
AM_SEL_TotVol2=SEL_VT_2 - _SELTrkVol2       ;(Truck Corrected) 2-way Total Volume
AM_SEL_DAVol2=V5T_2                         ;2-way Drive-Alone Volume
AM_SEL_SR2Vol2=V6T_2                        ;2-Way Shared-Ride 2 persons Volume
AM_SEL_SR3Vol2=V7T_2                        ;2-Way Shared-Ride 3+ persons Volume
AM_SEL_TRKVol2=V8T_2 - _SELTrkVol2          ;(Truck Corrected) 2-way Truck Volume
;   --Additional Attributes
AM_VCLOSE=AM_VCLOSC*UROADFACTOR         ;Directional LOS-E Volume/Capacity Ratio
IF (CNT_AMPRD > 0)

  AM_VOLCNT=AM_TotVol/CNT_AMPRD         ;Directional Volume/Count Ratio
ENDIF  

ENDPROCESS

ENDRUN
11-1-1-7-AMHWY00J.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=HIGHWAY PRNFILE="D:\fsutms\d4\S65TODMDL_PRN\CUBE\ASHWY00L.PRN" MSG='Build AM-Peak Loaded Netw Skims (LOV & HOV)'
DISTRIBUTEINTRASTEP ProcessID='SERPM6ID',ProcessList=1-4

FILEI NETI = "{OUTDIR}\AMPK-CHLOAD_{ALT}{Year}.NET"

FILEI TURNPENI = "{OUTDIR}\AMPrdPnlty.DAT"

FILEI LOOKUPI[1] = "{OUTDIR}\EXTERNALTT.TXT"

FILEO MATO[3] = "{OUTDIR}\FinalAMHOVSKM3.{ALT}{Year}.MAT",

     MO=21,22-25,26,30 NAME=COST,DISTANCE,TIME1,TIME2,

     SVCTIME,TOLLTIMEEQ,TERMINALTIME, dec=7*3              ;HOV 3+ Congested Skims (Note: Cost is toll amount)
FILEO MATO[2] = "{OUTDIR}\FinalAMHOVSKM.{ALT}{Year}.MAT",

     MO=11,12-15,16,30 NAME=COST,DISTANCE,TIME1,TIME2,

     SVCTIME,TOLLTIMEEQ,TERMINALTIME, dec=7*3              ;HOV 2+ Congested Skims (Note: Cost is toll amount)
FILEO MATO[1] = "{OUTDIR}\FinalAMLOVSKM.{ALT}{Year}.MAT",

     MO=1,2-5,6,30   NAME=COST,DISTANCE,TIME1,TIME2,

     SVCTIME,TOLLTIMEEQ,TERMINALTIME, dec=7*3              ;LOV Congested Skims (Note: Cost is toll amount)   
ZONEMSG=100

ARRAY TERM=5,ATYPE={ZONESA}

;Assigning Discrete Terminal time based on new AT (SATX)
term[1]={term1}         ; Existing CBD - SAT1
term[2]={term2}         ; High Density - SAT2 (>40)
term[3]={term3}         ; Medium Density - SAT3 (>18.5 & <=40)
term[4]={term4}         ; Low Density - SAT4 (>2.5 & <=18.5)
term[5]={term5}         ; Very Low Density - SAT5 (>=0 & <=2.5)
PROCESS PHASE=LINKREAD

  IF (A<={ZONESA}) ATYPE[A]=LI.AREA_TYPE ; ASSIGNS AN AREA TYPE TO EACH ZONE BASED ON LAST ENTRY (LIKE TTPREP)
;Period Model CTOLL Modification...
IF (('{TODMODEL}'=='YES')|('{TODMODEL}'=='Yes')|('{TODMODEL}'=='yes'))

    CTOLLPK={CTOLL}+({DevCtollPk})                ;Peak Period CTOLL
;    CTOLLOP={CTOLL}+({DevCtollOp})               ;Off-Peak Period CTOLL
  ELSE

    CTOLLPK={CTOLL}

;    CTOLLOP={CTOLL}
ENDIF

IF (CTOLLPK<0) CTOLLPK=.01

;IF (CTOLLOP<0) CTOLLOP=.01
IF (('{TODMODEL}'=='YES')|('{TODMODEL}'=='Yes')|('{TODMODEL}'=='yes'))

    LW.RCTOLLPK=LI.RCTOLL+({DevCtollPk})          ;Peak Period CTOLL (Link Level, consider county difference)
;    LW.RCTOLLOP=LI.RCTOLL+({DevCtollOp})         ;off-Peak Period CTOLL (Link Level, consider county difference)
 ELSE

    LW.RCTOLLPK=LI.RCTOLL

;    LW.RCTOLLOP=LI.RCTOLL
ENDIF

IF (LW.RCTOLLPK<0) LW.RCTOLLPK=0.01

;IF (LW.RCTOLLOP<0) LW.RCTOLLOP=0.01
;Set HOT Link Toll Rates...
IF (li.HOT=1)

  LW.VCVAL=LI.AM_VCLOSC*LI.UROADFACTOR

  LW.HOTTOLL_TEM={MINHOTTOLL}+({MAXHOTTOLL}-{MINHOTTOLL})/(1+EXP(6-9*LW.VCVAL)) ; LOGIT EQN
;----------Assume No Toll for 3+SR, and Full toll for DA & SR2 (note- Truck not permitted), compute weighted HOTTOLL as...
    if (LI.AM_TOTVOL>0)

        LW.HOTTOLL=((LI.AM_DAVOL*1.0+LI.AM_SR2VOL*1.0+LI.AM_SR3VOL*0.0)/LI.AM_TOTVOL)* LW.HOTTOLL_TEM

       else

        LW.HOTTOLL=LW.HOTTOLL_TEM

     endif

  ELSE

   LW.HOTTOLL=0

  ENDIF

;use time for impedance unless toll present, then convert toll + service time to time equivalent
  if (li.FTC2=95)                                                               ;For Toll Plaza Links
     lw.linkcostpk=(li.cartoll*LW.RCTOLLPK*60)+li.svcminutes+(li.svcseconds/60)     ;Peak Period Linkcost
;     lw.linkcostop=(li.cartoll*LW.RCTOLLOP*60)+li.svcminutes+(li.svcseconds/60)    ;Off-Peak Period Linkcost
     lw.svctime=li.svcminutes+(li.svcseconds/60)                              

     lw.MCARTOLL=LI.CARTOLL

     lw.tolleqtimepk=(lw.MCARTOLL*LW.RCTOLLPK*60)                                   ;Peak Toll Cost Equi Time
;     lw.tolleqtimeop=(lw.MCARTOLL*LW.RCTOLLOP*60)                                  ;Off-Peak Toll Cost Equi Time
    elseif(li.HOT=1)                                                            ;For HOT Links
     lw.linkcostpk=li.AM_CongTime+LI.DISTANCE*LW.HOTTOLL*60*LW.RCTOLLPK             ;Peak 
;     lw.linkcostop=li.time+LI.DISTANCE*LW.HOTTOLL*60*LW.RCTOLLOP                   ;Off-peak
     LW.MCARTOLL=LI.DISTANCE*LW.HOTTOLL

     lw.tolleqtimepk=(lw.MCARTOLL*LW.RCTOLLPK*60)                                   ;Peak Toll Cost Equi Time
;     lw.tolleqtimeop=(lw.MCARTOLL*LW.RCTOLLOP*60)                                  ;Off-Peak Toll Cost Equi Time
    else                                                                        ;For Non-TollPlaza & Non-HOT (Regular) Links
     lw.linkcostpk=li.AM_CongTime

;     lw.linkcostop=li.time_2
     lw.svctime=0

     lw.MCARTOLL=0

     lw.tolleqtimepk=0

;     lw.tolleqtimeop=0                                                              
  endif

;Set Exclude Group for PATH/Skim...
  if (li.FTC2=81,83-86) addtogroup=1     ;HOV 2+ persons Facilities
  if (li.FTC2=82) addtogroup=3           ;HOV 3+ persons Facilities
  if (li.FTC2=59,69) addtogroup=2        ;Transit non-highway optional links  
ENDPROCESS

PROCESS PHASE=ILOOP

; first, skim the network based on travel time, LOV
      PATH=LW.LINKCOSTPK,peni=1-2,excludegroup=1-3,

      MW[01]=PATHTRACE(LW.MCARTOLL),NOACCESS=999.99,dec=2,

      MW[02]=PATHTRACE(LI.DISTANCE),NOACCESS=999.99,dec=2,

      MW[03]=PATHTRACE(LI.AM_CongTime,1),NOACCESS=999.99,dec=3,

      MW[05]=PATHTRACE(LW.SVCTIME),NOACCESS=999.99,dec=2,        

      MW[06]=PATHTRACE(LW.tolleqtimepk),NOACCESS=999.99,dec=2

; next, skim the network based on travel time, HOV 2+ Persons
      PATH=LW.LINKCOSTPK,peni=1-2,excludegroup=2-3,

      MW[11]=PATHTRACE(LW.MCARTOLL),NOACCESS=999.99,dec=2,

      MW[12]=PATHTRACE(LI.DISTANCE),NOACCESS=999.99,dec=2,

      mw[13]=PATHTRACE(LI.AM_CongTime,1),NOACCESS=999.99,dec=3,

      MW[15]=PATHTRACE(LW.SVCTIME),NOACCESS=999.99,dec=2,        

      MW[16]=PATHTRACE(LW.tolleqtimepk),NOACCESS=999.99,dec=2

; next, skim the network based on travel time, HOV 3+ Persons
      PATH=LW.LINKCOSTPK,peni=1-2,excludegroup=2,

      MW[21]=PATHTRACE(LW.MCARTOLL),NOACCESS=999.99,dec=2,

      MW[22]=PATHTRACE(LI.DISTANCE),NOACCESS=999.99,dec=2,

      mw[23]=PATHTRACE(LI.AM_CongTime,1),NOACCESS=999.99,dec=3,

      MW[25]=PATHTRACE(LW.SVCTIME),NOACCESS=999.99,dec=2,        

      MW[26]=PATHTRACE(LW.tolleqtimepk),NOACCESS=999.99,dec=2

; next, convert the toll skims to travel time equivalent
;      MW[07]=(MW[01]*LW.RCTOLLPK*60)+MW[05]                      ;LOV
;      MW[17]=(MW[11]*LW.RCTOLLPK*60)+MW[15]                      ;HOV 2+ Persons Group
;      MW[27]=(MW[21]*LW.RCTOLLPK*60)+MW[25]                      ;HOV 3+ Persons Group
      MW[07]=MW[06]+MW[05]                      ;LOV
      MW[17]=MW[16]+MW[15]                      ;HOV 2+ Persons Group
      MW[27]=MW[26]+MW[25]                      ;HOV 3+ Persons Group
; next, create a terminal time matrix
  lookup name=extt, lookup[1]=1, result=2, interpolate=n,fail[1]=0,fail[2]=0, lookupi=1

  JLOOP

      MW[04]=MW[3] MW[14]=MW[13] MW[24]=MW[23]     ;set TIME2 same as TIME1
      if (i<={zonesi}&j<={zonesi})                 ;internal to internal
        mw[30]=(term[atype[i]]+term[atype[j]])

      endif

      if (i>{zonesi}&j<={zonesi})                  ;external to internal
        ttime=extt(1,i)

        mw[30]=(ttime+term[atype[j]])

      endif

      if (i<={zonesi}&j>{zonesi})                  ;internal to external
        ttime=extt(1,j)

        mw[30]=(term[atype[i]]+ttime)

      endif

      if (i>{zonesi}&j>{zonesi})                   ;external to external
        ttimei=extt(1,i)

        ttimej=extt(1,j)

        mw[30]=(ttimei+ttimej)

      endif

  ENDJLOOP

;Lastly, compute Intrazonals Values - Average of the TWO Nearest Zones
;LOV Skims:
  MW[01][i] = 0                    ;Intrazonal COST/CARTOLL - LOV
  MW[02][i] = lowest(2,2) * 0.25   ;Intrazonal DISTANCE - LOV
  MW[03][i] = lowest(3,2) * 0.25   ;Intrazonal TIME1 (w/o terminal) - LOV
  MW[04][i] = lowest(4,2) * 0.25   ;Intrazonal TIME2 (w/o terminal) - LOV
  MW[05][i] = lowest(5,2) * 0.25   ;Intrazonal SVCTIME - LOV
  MW[06][i] = lowest(6,2) * 0.25   ;Intrazonal TOLLTIMEEQ - LOV
  MW[07][i] = lowest(7,2) * 0.25   ;Intrazonal TOLLTIMEEQ+SVCTIME - LOV
;HOV 2+ Persons Skims:
  MW[11][i] = 0                    ;Intrazonal COST/CARTOLL - HOV 2 persons Grp
  MW[12][i] = lowest(12,2) * 0.25  ;Intrazonal DISTANCE - HOV 2 persons Grp
  MW[13][i] = lowest(13,2) * 0.25  ;Intrazonal TIME1 (w/o terminal) - HOV 2 persons Grp
  MW[14][i] = lowest(14,2) * 0.25  ;Intrazonal TIME2 (w/o terminal) - HOV 2 persons Grp
  MW[15][i] = lowest(15,2) * 0.25  ;Intrazonal SVCTIME - HOV 2 persons Grp
  MW[16][i] = lowest(16,2) * 0.25  ;Intrazonal TOLLTIMEEQ - HOV 2 persons Grp
  MW[17][i] = lowest(17,2) * 0.25  ;Intrazonal TOLLTIMEEQ+SVCTIME - HOV 2 persons Grp
;HOV 3+ Persons Skims:
  MW[21][i] = 0                    ;Intrazonal COST/CARTOLL - HOV 3 persons Grp
  MW[22][i] = lowest(22,2) * 0.25  ;Intrazonal DISTANCE - HOV 3 persons Grp
  MW[23][i] = lowest(23,2) * 0.25  ;Intrazonal TIME1 (w/o terminal) - HOV 3 persons Grp
  MW[24][i] = lowest(24,2) * 0.25  ;Intrazonal TIME2 (w/o terminal) - HOV 3 persons Grp
  MW[25][i] = lowest(25,2) * 0.25  ;Intrazonal SVCTIME - HOV 3 persons Grp
  MW[26][i] = lowest(25,2) * 0.25  ;Intrazonal TOLLTIMEEQ - HOV 3 persons Grp
  MW[27][i] = lowest(27,2) * 0.25  ;Intrazonal TOLLTIMEEQ+SVCTIME - HOV 3 persons Grp
;  LIST = "AREA TYPE FOR ZONE",I(5.0)," IS ",ATYPE[I](5.0)
ENDPHASE

ENDRUN
11-1-1-8-AMMAT00G.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=MATRIX PRNFILE="D:\fsutms\d4\S65TODMDL_PRN\CUBE\ASMAT00A.PRN" MSG='Compile AM-Peak Skims for Selected Trip Veh-Hrs & Vel-Miles'
DISTRIBUTEINTRASTEP ProcessID='SERPM6ID',ProcessList=1-4

FILEI MATI[3] = "{OUTDIR}\FinalAMHOVSKM3.{ALT}{Year}.MAT"

FILEI MATI[2] = "{OUTDIR}\FinalAMHOVSKM.{ALT}{Year}.MAT"

FILEI MATI[1] = "{OUTDIR}\FinalAMLOVSKM.{ALT}{Year}.MAT"

FILEO MATO[1] = "{OUTDIR}\TEMFILES\RHSKIMTT_finalAM.TEM",

   MO=1-5,NAME=COST,DISTANCE,TIME,TIME2,TIME2WTT,FORMAT=TRANPLAN

ZONEMSG=100

jloop

;EQUIVALENT OF WHAT GOES INTO GM for 1+Auto Cong Distrib
   MW[1]=MI.1.COST*100                                     ;Toll Cost 
   MW[2]=MI.1.DISTANCE*100

   MW[3]=MI.1.TIME1*100

;   MW[4]=(MI.1.TIME1+MI.1.SVCTIME+MI.1.TOLLTIMEEQ+MI.1.TERMINALTIME)*100
;   MW[5]=(MI.1.TIME1+MI.1.TERMINALTIME)*100
   MW[4]=(MI.1.TIME1+MI.1.TOLLTIMEEQ)*100                                   ;Used in Autocon
   MW[5]=(MI.1.TIME1+MI.1.SVCTIME+MI.1.TERMINALTIME)*100                    ;Used in G/M Minus TOLLTIMEEQ 
   if (mw[4]=0) mw[4]=99999

   if (mw[5]=0) mw[5]=99999

   if (mw[1]>99999) mw[1]=99999

   if (mw[2]>99999) mw[2]=99999

   if (mw[3]>99999) mw[3]=99999

   if (mw[4]>99999) mw[4]=99999

   if (mw[5]>99999) mw[5]=99999

   if (mw[1]>99999) mw[1]=99999

   if (mw[2]>99999) mw[2]=99999

   if (mw[3]>99999) mw[3]=99999

   if (mw[4]>99999) mw[4]=99999

   if (mw[5]>99999) mw[5]=99999

endjloop

ENDRUN
11-1-1-9-AMMAT00H.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=MATRIX PRNFILE="{OUTDIR}\AMMAT00B.PRN" MSG='AM-Peak Select Link Trip Vehicle-Hours & Vehicle-Miles'
FILEI MATI[2] = "{OUTDIR}\TEMFILES\RHSKIMTT_finalAM.TEM"

FILEI MATI[1] = "{OUTDIR}\SelLnkMatAM_{ALT}{Year}.MAT"

; The MATRIX module does not have any explicit phases.  The module does run within an implied ILOOP
; where I is the origin zones.  All user statements in the module are processed once for each origin.
; Matrix computation (MW[#]=) are solved for all values of J for each I.  Thus for a given origin zone I
; the values for all destination zones J are automatically computed.  The user can control the computations
; at each J by using a JLOOP.
PAR ZONEMSG=100

MW[20]=MI.2.5/6000    ;Time in Hours
MW[21]=MI.2.2/100     ;Distance in Miles
MW[31]=MI.1.1+MI.1.2+MI.1.3+MI.1.4   ;Selected Link Trips
MW[40]=MW[31]*MW[20]  ;Vehicle Hours
MW[41]=MW[31]*MW[21]  ;Vehicle Miles
ENDRUN
11-1-1-10-AMPIL00H.S

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
*echo Highway AM Period Hwy Assignments Done                = %date%  %time% >>{OUTDIR}\runtime.prn

PM Peak Period (11-1-2-X):

11-1-2-1-PMHWY00G.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=HIGHWAY PRNFILE="{OUTDIR}\ASHWY00E.PRN" MSG='PMPK PRD Warmup HwyAsgn'
DISTRIBUTEINTRASTEP ProcessID='SERPM6ID',ProcessList=1-4

FILEI TURNPENI = "{OUTDIR}\TURNS_{Year}.PEN"

FILEI NETI = "{OUTDIR}\S6HNET_{Year}.NET"

FILEI MATI[1] = "{OUTDIR}\HWYOD-PMPK_{ALT}{Year}.MAT"

FILEO PRINTO[1] = "{OUTDIR}\TEMFILES\PMPK-Warmup-TOLLRPT.PRN"

FILEO NETO = "{OUTDIR}\TEMFILES\PMPK-WARM-HLOAD.NET"

; Assumes class 1 (from table 1) has restriction, such as LOV
;         class 2 (from table 2) has no restriction, such as HOV2
;         class 3 (from table 3) has no restriction, such as HOV3+
;         class 4 (from table 4) has restriction, such as no Trucks on HOV
PAR ZONEMSG=100 COMBINE=EQUI MAXITERS={ITERWARM} GAP={EPSILON2} RAAD=0.00000 AAD=0.000000 RMSE=0.000000 ;
 ;   EQUITURNCOSTFAC=0.75  TURNCOSTFAC=0.75  TURNGAPWT=0.50
ARRAY TOLLREVENUE=99 TOLLVMT=99

;TURNS N=1-99999
ZONEMSG=100

;CTOLL={CTOLL}
; Look up deceleration rate based on approach speed
LOOKUP,

 INTERPOLATE=Y, LIST=Y, NAME=DECEL,

        LOOKUP[1]=1,RESULT=2,

R = '30 4',

    '70 6.2'

PROCESS PHASE=LINKREAD

; Basics-
   LW.FFTIME=LI.TIME

   T0=LI.TIME

;Period Model CTOLL Modification...
IF (('{TODMODEL}'=='YES')|('{TODMODEL}'=='Yes')|('{TODMODEL}'=='yes'))

    CTOLL={CTOLL}+({DevCtollPk})

  ELSE

    CTOLL={CTOLL}

ENDIF

IF (CTOLL<0) CTOLL=.01

IF (('{TODMODEL}'=='YES')|('{TODMODEL}'=='Yes')|('{TODMODEL}'=='yes'))

    LW.PMRCTOLL=LI.RCTOLL+({DevCtollPk})

 ELSE

    LW.PMRCTOLL=LI.RCTOLL

ENDIF

IF (LW.PMRCTOLL<0) LW.PMRCTOLL=0.01

; New attribute:
;   MrgLNS=LI.NUM_LANES+0
;sks-this was for the 24-hour model:      C=(LI.LOSCCAP/li.confac)
;Calculate AM Peak period (3 Hour) roadway capacity; Note: LOSCCAP capacity is
;   LINK Hourly LOS-C capacity (LOSCCAP) derived from LOS-E Capacity and UROADFAC
;   C = (LI.LOSCCAP)/[CONFAC-PMPK]     ;35.66% of traffic in PM peak period occurs in the highest hour
    IF(LI.HOT=1)

      C = {HOTCAPADJUST}*(LI.LOSCCAP)/LI.CONFACPMP ; CAPACITY FOR HOT LANES ADJUSTED BY USING HOTCAPADJUST VALUE: ASR 04/21/2007
    ELSE

      C = (LI.LOSCCAP)/LI.CONFACPMP      ;35.66% of traffic in PM peak period occurs in the highest hour
    ENDIF

;   IF (li.FTC2=81-82,83,85,86) ADDTOGROUP=1   ;HOV Facilites (FTC2=84->AM Only)
;   IF (LI.FTC2=59,69,84) ADDTOGROUP=9         ;Transit non-Highway opt links(59,69) & Prohibited HOV FTC2(84) for the period
;Set EXCLUDE VOLUME GROUP for PATHLOAD
   IF (li.FTC2=83,85,86 & LI.HOT=0) ADDTOGROUP=1   ;HOV 2 & 3+ Facilites and Non-HOT Lanes (FTC2=84->AM Only) => Exclude DA, Trucks Volume Grps
   IF (li.FTC2=82 & LI.HOT=0) ADDTOGROUP=3         ;HOV 3+ Facilites and Non-HOT Lanes => Exclude HOV 2 persons Grps
   IF (li.FTC2=86 & LI.HOT=2) ADDTOGROUP=2         ;Dummy Entrance and Exit from HOT facility (all trips are prevented)
   IF (LI.HOT=1) ADDTOGROUP=8                      ;HOT Lane Facility
   IF (LI.FTC2=59,69) ADDTOGROUP=9                 ;Transit non-Highway opt links(59,69)
 ;Set LINKCLASS based on FTC2 Codes as follows:
      IF (LI.FTC2=11,12,21,41,51,52,59,61,69,71-75,81-86,91-94)    ; no toll
          LINKCLASS=1

        elseif (LI.FTC2=95)                                  ;toll plaza
          LINKCLASS=2

        else

          LINKCLASS=9                                        ;any missing valid FTC2-code links
      ENDIF 

;Classify links based on presence/absence of tolls
;sks      LINKCLASS=1                                    ;no toll
;sks      if (li.cartoll>0 | li.tolltype>0)
;sks       LINKCLASS=2                                   ;with toll
   if (lINKCLASS=2)                                      ;toll plaza links 
       LW.TOLLTIME=(LW.PMRCTOLL*LI.CARTOLL)*60

       T0=(LW.PMRCTOLL*LI.CARTOLL)*60 + LI.SVCMINUTES + LI.SVCSECONDS/60

       if (iteration=0)

;        LW.ARRIVR=(V/LI.UROADFACTOR)*LI.CONFACPMP/LI.PLZALNSMAX ;hourly volume per toll lane ie. arrival rate in vehicles per hour
        LW.ARRIVR=V*LI.CONFACPMP/LI.PLZALNSMAX ;hourly volume per toll lane ie. arrival rate in vehicles per hour
        LW.SERVT=LI.SVCMINUTES+(LI.SVCSECONDS/60)            ;Plaza lane service time in minutes per vehicle
          IF (LI.TOLLTYPE=1)

              LW.SERVR=(1/LW.SERVT)*60                       ;Plaza lane service rate in vehicle per hour
            ELSE

              LW.SERVR=100

          ENDIF

        PRINT LIST='ARRIVR= ',LW.ARRIVR

        PRINT LIST='SERVT= ',LW.SERVT

        PRINT LIST='SERVR= ',LW.SERVR

;        if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.99*LW.SERVR     ;prevent infinite or negative queue
        if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.95*LW.SERVR     ;prevent infinite or negative queue 
       endif

   endif

      if (li.TOLL_ACC>0) 

       LINKCLASS=3                                          ;Toll Plaza Acceleration link
       T0= T0 + (LI.FREEFLOWSPEED/{ACCELRATE})/60

      endif

      if (li.TOLL_DEC>0) 

       LINKCLASS=4                                          ;Toll Plaza Deceleration link
       T0 = T0 + (LI.FREEFLOWSPEED/DECEL(1,LI.FREEFLOWSPEED))/60

      endif

      if (li.toll>maxplzno) maxplzno=li.toll

      IF (LI.FTC2=59,69) LINKCLASS=5                          ;Transit non-Highway optional links
;     IF (LI.ROUNDNODECLS=1) LINKCLASS=6                   ;JUNCTION DATA PRESENT
      IF (LI.ROUNDNODECLS=1)                               ;JUNCTION DATA PRESENT
           LINKCLASS=6

           IF (LI.FTC2=11,12) LW.MBPREXPONENT=LI.BPREXPONENT*1.00         ;*1.25
           IF (LI.FTC2=91) LW.MBPREXPONENT=LI.BPREXPONENT*1.00         ;*1.15 
           IF (LI.FTC2=71,72,75) LW.MBPREXPONENT=LI.BPREXPONENT*1.00   ;*1.25
           IF (LI.FTC2=93) LW.MBPREXPONENT=LI.BPREXPONENT*1.00         ;*1.50
      ENDIF                  

;Turning Volume  Node list:
     TURNS N=7708,10238,16110,19046,24772,23433

ENDPHASE

;=========================================================================================
;=== ILOOP (ASSIGNMENT) PHASE ===
;=========================================================================================
PHASE=ILOOP

  MW[1]=MI.1.PMPK_DA                ;Table 1
  MW[2]=MI.1.PMPK_SR2               ;Table 2
  MW[3]=MI.1.PMPK_SR3P              ;Table 3
  MW[4]=MI.1.PMPK_TRKS              ;Table 4 - Trucks in PCE
  PATHLOAD PATH=COST, VOL[1]=MW[1], PENI=1-2, EXCLUDEGROUP=1,2,9        ;COST FOR DA
  PATHLOAD PATH=COST, VOL[2]=MW[2], PENI=1-2, EXCLUDEGROUP=2,3,9        ;With HOV2 - Note Here, Trucks are NOT alowed on HOV lanes 
  PATHLOAD PATH=TIME, VOL[3]=MW[3], PENI=1-2, EXCLUDEGROUP=2,9          ;With HOV3+ - Note Here, Trucks are NOT alowed on HOV lanes
  PATHLOAD PATH=TIME, VOL[4]=MW[4], PENI=1-2, EXCLUDEGROUP=1,2,9,8      ;Without HOV - Truck Trips
;  PATHLOAD PATH=TIME, VOL[2]=MW[2], VOL[3]=MW[3], PENI=1, EXCLUDEGROUP=9    ;With HOV -Note Here, Trucks are alowed on HOV lanes
    ; Add this to above PATHLOAD for a PATH file:
    ;        PATHO=1, name='PM Peak Period Assignment',allj=f,includecosts=f
ENDPHASE

;=========================================================================================
;=== ADJUST PHASE (WITH REPORTING)===
;=========================================================================================
; User Specified Functions
; Delay functions, one for congested travel time, the other for toll links convert to time equivalent
PHASE=ADJUST

; Define volume to be used for V/C calculation -- this includes the truck PCE.
; function V = vol[1] + vol[2] + vol[3]
;Revise Volume for Freeway Ramp Merge Volumes
; FUNCTION   V=MIN(3600,(VOL[1] + VOL[2] + vol[3])*LW.FWYRMPMRGFAC)
; FUNCTION   V=MIN(LW.MINVOL,(VOL[1] + VOL[2] + vol[3])*LW.FWYRMPMRGFAC)
    FUNCTION   V=VOL[1] + VOL[2] + vol[3]+ vol[4]

 if (time>0) LW.CGSTSPEED=(LI.DISTANCE/TIME)*60

; if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.99*LW.SERVR            ; prevent infinite or negative queue
 if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.95*LW.SERVR            ; prevent infinite or negative queue
 if (li.cartoll>0 | li.tolltype>0) 

;   LW.ARRIVR=(V/LI.UROADFACTOR)*LI.CONFACPMP/LI.PLZALNSMAX      ; hourly volume per toll lane ie. arrival rate in vehicles per hour
   LW.ARRIVR=V*LI.CONFACPMP/LI.PLZALNSMAX      ; hourly volume per toll lane ie. arrival rate in vehicles per hour
   LW.SERVT=LI.SVCMINUTES+(LI.SVCSECONDS/60)                 ; Plaza lane service time in minutes per vehicle
   IF (LI.TOLLTYPE=1) 

          LW.SERVR=(1/LW.SERVT)*60                           ; Plaza lane service rate in vehicle per hour
;          if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.99*LW.SERVR   ; prevent infinite or negative queue 
          if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.95*LW.SERVR   ; prevent infinite or negative queue
   ELSE

          LW.SERVR=100

          LW.ARRIVR=1

   ENDIF

print list="****",LI.PLAZADESC,"****"

PRINT LIST='ARRIVR= ',LW.ARRIVR

PRINT LIST='SERVT= ',LW.SERVT

PRINT LIST='SERVR= ',LW.SERVR

PRINT LIST='TOLLTIME= ',TIME

endif

if (lw.servr-lw.arrivr=0.0) lw.servr=lw.servr+0.01

;Update Time and Cost for PATHLOAD
;---TIME is TIME plus regular toll time and toll equivalent time
;---COST is Time plus HOT toll time equivalent
;Capture HOT toll time equivalent
IF(LI.HOT=1)

  LW.VCVAL=V/C ; V/C CALCULATION
; IF (LW.VCVAL=0)                        ;REMOVED IN LOGIT TOLL APPLICATION BY SV
   ; LW.HOTTOLL={MINHOTTOLL}               ; HOT TOLL VALUE MIN AT $0.13
   ;ELSEIF (LW.VCVAL<=1.0)
   ;  LW.HOTTOLL= ({MAXHOTTOLL}-{MINHOTTOLL})*LW.VCVAL+{MINHOTTOLL} ; CALCULATE THE HOT TOLL Rate REMOVED BY SV
LW.HOTTOLL = {MINHOTTOLL}+({MAXHOTTOLL}-{MINHOTTOLL})/(1+EXP(6-9*LW.VCVAL)) ; LOGIT EQN APPLIED BY SV 060707
  ;ELSE
    ;LW.HOTTOLL={MAXHOTTOLL} ; HOT TOLL VALUE MAXED AT $0.25
  ;ENDIF
ELSE

    LW.HOTTOLL=0

ENDIF

;Define EACH LINKCLASS TC and COST Funs
; Link Class 1 - Non Regular Toll (it may be a HOT link)
 FUNCTION TC[1]   = LI.TIME*(1+LI.BPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT)

 FUNCTION COST[1] = LI.TIME*(1+LI.BPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT)+LI.DISTANCE*(LW.HOTTOLL)*60*LW.PMRCTOLL

; Link Class 2 - Regular Tollplaza Link (Never HOT link)
 FUNCTION   TC[2]=MIN(5,(1/(2.0*(LW.SERVR-LW.ARRIVR)))*60) + LW.PMRCTOLL*LI.CARTOLL*60        ; congested time for toll links
 FUNCTION COST[2]=MIN(5,(1/(2.0*(LW.SERVR-LW.ARRIVR)))*60) + LW.PMRCTOLL*LI.CARTOLL*60        ; congested time for toll links
; Link Class 3 - Regular Toll Accln Link (Never HOT link)
 FUNCTION   TC[3]=LI.TIME*(1+LI.BPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT) + (LW.CGSTSPEED/{ACCELRATE})/60; congested time toll acceleration links
 FUNCTION COST[3]=LI.TIME*(1+LI.BPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT) + (LW.CGSTSPEED/{ACCELRATE})/60; congested time toll acceleration links
; Link Class 4 - Regular Toll Decln Link (Never HOT link)
 FUNCTION   TC[4]=LI.TIME*(1+LI.BPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT) + (LW.CGSTSPEED/DECEL(1,LW.CGSTSPEED))/60; congested time toll deceleration links
 FUNCTION COST[4]=LI.TIME*(1+LI.BPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT) + (LW.CGSTSPEED/DECEL(1,LW.CGSTSPEED))/60; congested time toll deceleration links
; Link Class 5 - Transit Optional Link (Never USED)
 FUNCTION   TC[5]=LI.TIME                                                            ;congested time transit-only optional links
 FUNCTION COST[5]=LI.TIME                                                            ;congested time transit-only optional links
;Link Class 6 -Links with junction data
 FUNCTION   TC[6]=LI.TIME*(1+LI.BPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LW.MBPREXPONENT)   ;congested time for Freeway/Ramp Junction Approaches
 FUNCTION COST[6]=LI.TIME*(1+LI.BPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LW.MBPREXPONENT)   ;congested time for Freeway/Ramp Junction Approaches
;Link Class 9 - Missing FTC2 code links, Unlikely to Happen - Just a EXTRA Check
 FUNCTION   TC[9]=LI.TIME*1.20                                                       ;any missing valid FTC2-code links     
 FUNCTION COST[9]=LI.TIME*1.20                                                       ;any missing valid FTC2-code links   
;TOLL Summaries
IF (LI.FTC2=91-95) TOLLVMT[ITERATION]=TOLLVMT[ITERATION]+(LI.DISTANCE*V)

if (linkno=1)

   print,

        printo=1,

list=" "

   print,

        printo=1,

list=" "

   print,

        printo=1,

list="                        ITERATION ",ITERATION(2.0)," PM PEAK PERIOD SUMMARY REPORT ON TOLL LINKS -- CTOLL VALUE =",ctoll(8.7)

   print,

        printo=1,

list=" "

   print,

        printo=1,

list="                                                       No.          ServTim  % Heavy            Delay   Toll     Plan."

   print,

        printo=1,

list="  Class  Type  ..Nodes..    ......... Name .........  Lanes  Toll   (mm:ss)   Trucks   Volume   (Min)   (Min)     Rev.   Util."

   print,

        printo=1,

list=" "

endif

IF (li.toll>0) print,

        printo=1,

list=li.toll(7.0),li.tolltype(5.0),li.a(6.0),li.b(6.0)," ",li.plzadescm(25.0CB),li.plzalnsmin(7.0),"  $",LI.CARTOLL(5.2),,li.svcminutes(6.0),":",li.svcseconds(2.0),li.pcttrucks*100(9.2),v(10.0c),time-LW.TOLLTIME(8.2),LW.TOLLTIME(8.2C)," $",LI.CARTOLL*V(7.0C)

IF (LI.TOLL>0) TOLLREVENUE[ITERATION]=TOLLREVENUE[ITERATION]+(Li.CARTOLL*V)

IF (LINKNO=NUMLINKS) PRINT,

        printo=1,

LIST="     *----------------------********************************** TOTAL TOLL REVENUE FOR THIS ITERATION IS    $",TOLLREVENUE[ITERATION](10.0C)

IF (LINKNO=NUMLINKS) PRINT,

        printo=1,

LIST="     *-TOLL REVENUE SUMMARY-**********************************  TOLL FACILITY VMT FOR THIS ITERATION IS     ",TOLLVMT[ITERATION](10.0C)

IF (LINKNO=NUMLINKS) PRINT,

        printo=1,

LIST="     *----------------------***************************** AVERAGE REVENUE PER VMT FOR THIS ITERATION IS        $",TOLLREVENUE[ITERATION]/TOLLVMT[ITERATION](6.5C)

ENDPHASE

; Converge phase is new for Cube 4.0.
PHASE=CONVERGE

  IF (ITERATION < 6) BREAK; Do not even test for Iterations 2-5
  IF (GAP[ITERATION]<GAPCUTOFF & GAP[ITERATION-1]<GAPCUTOFF & GAP[ITERATION-2]<GAPCUTOFF)

     BALANCE = 1

  ENDIF

ENDPHASE

ENDRUN
11-1-2-2-PMNET00I.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=NETWORK PRNFILE="D:\fsutms\d4\S65TODMDL_PRN\CUBE\PMNET00B.PRN" MSG='Develop PM Fwy & Ramp MrgVol based on WarmUp Volume'
FILEI LINKI[1] = "{OUTDIR}\TEMFILES\PMPK-WARM-HLOAD.NET"

FILEO PRINTO[2] = "{OUTDIR}\TEMFILES\PM-RAMPFACVOL.CSV"

FILEO PRINTO[1] = "{OUTDIR}\TEMFILES\PM-FwyMRGLnVOL.CSV"

;   PMWarmVol=LI.1.V_1*[CONFAC-PMPK]                        ;PM Peak Hour Warmup Volume 
   PMWarmVol=LI.1.V_1*LI.1.CONFACPMP                       ;PM Peak Hour Warmup Volume 
   if ((ROUNDNODECLS=1)&(FTC2=11,12,91))                    ;Merge Freeways       
         IF (LI.1.NUM_LANES=2)                                               ;4-lane Fwy                                         
            IF (PMWarmVol<1500)  FWYMRGLNFAC=0.20

            IF ((PMWarmVol>=1500)&(PMWarmVol<=3500)) FWYMRGLNFAC=(0.05+(0.0001*PMWarmVol))

            IF (PMWarmVol>3500) FWYMRGLNFAC=0.40

         ENDIF 

         IF (LI.1.NUM_LANES=3)                                               ;6-lane Fwy
            IF (PMWarmVol<3500) FWYMRGLNFAC=0.06

            IF ((PMWarmVol>=3500)&(PMWarmVol<=5000)) FWYMRGLNFAC=(-0.22+(0.00008*PMWarmVol))          

            IF (PMWarmVol>5000) FWYMRGLNFAC=0.18

         ENDIF

         IF (LI.1.NUM_LANES>=4)                                              ;8 or more lane Fwy
            IF (PMWarmVol<4500) FWYMRGLNFAC=0.08

            IF ((PMWarmVol>=4500)&(PMWarmVol<=6000)) FWYMRGLNFAC=(0.04+(0.00001*PMWarmVol))        

            IF (PMWarmVol>6000) FWYMRGLNFAC=0.10

         ENDIF

         FwyMRGLnVol=PMWarmVol*FWYMRGLNFAC

         PRINT CSV=T LIST=B(5.0),FWYMRGLNFAC(4.2),FwyMRGLnVol(10.2),printo=1

   endif

   if ((ROUNDNODECLS=1)&(FTC2=71,72,93))                    ;Merge Ramps  
         IF (LI.1.NUM_LANES=1)

            RMPMRGLNFAC=1.00         

         ENDIF 

         IF (LI.1.NUM_LANES=2)

            RMPMRGLNFAC=0.75

         ENDIF 

         IF (LI.1.NUM_LANES>=3)

            RMPMRGLNFAC=0.50

         ENDIF 

         RampFacVol=PMWarmVol*RMPMRGLNFAC

         PRINT CSV=T LIST=B(5.0),RMPMRGLNFAC(4.2),RampFacVol(10.2),printo=2

   endif

   if ((ROUNDNODECLS=1)&(FTC2=75))                          ;Merge Freeway-Freeway Ramps  
         RMPMRGLNFAC=0.25

         RampFacVol=PMWarmVol*RMPMRGLNFAC

         PRINT CSV=T LIST=B(5.0),RMPMRGLNFAC(4.2),RampFacVol(10.2),printo=2

   endif

ENDRUN
11-1-2-3-PMNET00J.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=NETWORK PRNFILE="D:\fsutms\d4\S65TODMDL_PRN\CUBE\PMNET00A.PRN" MSG='Compute PM JCT Delays Based on Total JCT Merge Vol'
FILEI LINKI[1] = "{OUTDIR}\TEMFILES\PMPK-WARM-HLOAD.NET"

FILEI NODEI[2] = "{OUTDIR}\TEMFILES\PM-FwyMRGLnVOL.CSV",

   VAR=N,PM_FwyMrgLnFac,PM_FwyMrgLnVol

FILEI NODEI[3] = "{OUTDIR}\TEMFILES\PM-RAMPFACVOL.CSV",

   VAR=N,PM_RmpMrgLnFac,PM_RampFacVol

FILEO NETO = "{OUTDIR}\TEMFILES\PMPK-WARM-HLOAD1.NET"

PROCESS  PHASE=INPUT

;Use this phase to modify data as it is read, such as recoding node numbers.
ENDPROCESS

PROCESS  PHASE=NODEMERGE  

; Use this phase to make computations and selections of any data on the NODEI files.
   PM_JctMrgHrVol=(NI.2.PM_FwyMrgLnVol+NI.3.PM_RampFacVol)

; KDK Logit parameters -- see mergedelay.xls
;Original Values:
; _a = -0.0030    ; slope
; _b = 5.0        ; offset
; _c = 150/60.0   ; maximum merge delay
;Revised Values:
 _a = -0.0025    ; slope
 _b = 5.50       ; offset
 _c = 150/60.0   ; maximum merge delay
 IF (FWYRNDNODE=1)

; original step function
;   IF (PM_JctMrgHrVol<=600)
;       PM_JctMrgDelay=(0.0+0.008334*(PM_JctMrgHrVol-0))/60              ; <5 sec delay 
;     ELSEIF ((PM_JctMrgHrVol>600)&(PM_JctMrgHrVol<=1000))
;       PM_JctMrgDelay=(5.0+0.025*(PM_JctMrgHrVol-600))/60               ; 5-15 sec delay 
;     ELSEIF ((PM_JctMrgHrVol>1000)&(PM_JctMrgHrVol<=1450))
;       PM_JctMrgDelay=(15.0+0.0222222*(PM_JctMrgHrVol-1000))/60         ; 15-25 sec delay 
;     ELSEIF ((PM_JctMrgHrVol>1450)&(PM_JctMrgHrVol<=1750))
;       PM_JctMrgDelay=(25.0+0.05*(PM_JctMrgHrVol-1450))/60              ; 25-40 sec delay 
;     ELSEIF ((PM_JctMrgHrVol>1750)&(PM_JctMrgHrVol<=2000))
;       PM_JctMrgDelay=(40.0+0.08*(PM_JctMrgHrVol-1750))/60              ; 40-60 sec delay 
;     ELSEIF ((PM_JctMrgHrVol>2000)&(PM_JctMrgHrVol<=3000))
;       PM_JctMrgDelay=(60.0+0.08*(PM_JctMrgHrVol-2000))/60              ; 60-140 sec delay
;     ELSE                                                          
;       PM_JctMrgDelay=150/60                                         ; MrgVol>3000 ==> assumed 150 sec delay
;    ENDIF
;
; ***** KDK Logit curve: reducing _b makes the delay get larger faster
     PM_JctMrgDelay = _c/(1+EXP(_a*PM_JctMrgHrVol+_b))

;sks-test     PM_JctMrgDelay = 0.0
;
;     Prportonate the Freeway delay as the ratio of FwyMrg/TotMrg volume
;      PM_JctFwyDelay=PM_JctMrgDelay*(NI.2.PM_FwyMrgLnVol/(NI.2.PM_FwyMrgLnVol+NI.3.PM_RampFacVol))
;Assumed three levels of freeway leg delays based on proportion of freeway merge volume as follows:
;   PM_FwyMrgVolFrac=(NI.2.PM_FwyMrgLnVol/(NI.2.PM_FwyMrgLnVol+NI.3.PM_RampFacVol))
;   IF (PM_FwyMrgVolFrac<=0.5)
;         PM_JctFwyDelay=0.33*PM_JctMrgDelay
;      ELSEIF (PM_FwyMrgVolFrac>0.5)&((PM_FwyMrgVolFrac<=0.75))
;         PM_JctFwyDelay=0.66*PM_JctMrgDelay
;      ELSE
;         PM_JctFwyDelay=0.75*PM_JctMrgDelay
;   ENDIF
   PM_JctFwyDelay=PM_JctMrgDelay*PM_FwyMrgLnFac

   PM_JctRampDelay=PM_JctMrgDelay*PM_RmpMrgLnFac

 ENDIF

ENDPROCESS

PROCESS  PHASE=LINKMERGE  

; Use this phase to make computations and selections of any data on the LINKI files.
ENDPROCESS

PROCESS  PHASE=SUMMARY   

; Use this phase for combining and reporting of working variables.
ENDPROCESS

ENDRUN
11-1-2-4-PMNET00K.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=NETWORK PRNFILE="D:\fsutms\d4\S65TODMDL_PRN\CUBE\PMNET00C.PRN" MSG='Transfer PM Junction Delays to Links'
FILEI LINKI[1] = "{OUTDIR}\TEMFILES\PMPK-WARM-HLOAD1.NET"

FILEO NETO = "{OUTDIR}\TEMFILES\PMPK-WARM-HLOADF.NET"

PROCESS  PHASE=INPUT

;Use this phase to modify data as it is read, such as recoding node numbers.
PM_LnkJctDelay=0

ENDPROCESS

PROCESS  PHASE=NODEMERGE  

; Use this phase to make computations and selections of any data on the NODEI files.
ENDPROCESS

PROCESS  PHASE=LINKMERGE  

; Use this phase to make computations and selections of any data on the LINKI files.
  IF ((B.FWYRNDNODE=1)&(FTC2=11,12,91)) PM_LnkJctDelay=B.PM_JctFwyDelay

  IF ((B.FWYRNDNODE=1)&(FTC2=71,72,75,93)) PM_LnkJctDelay=B.PM_JctRampDelay

ENDPROCESS

PROCESS  PHASE=SUMMARY   

; Use this phase for combining and reporting of working variables.
ENDPROCESS

ENDRUN
11-1-2-5-PMHWY00D.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=HIGHWAY PRNFILE="{OUTDIR}\ASHWY00J.PRN" MSG='Run PM Peak Period Hwy Assignment'
DISTRIBUTEINTRASTEP ProcessID='SERPM6ID',ProcessList=1-4

FILEI NETI = "{OUTDIR}\TEMFILES\PMPK-WARM-HLOADF.NET"

FILEO TURNPENO = "{OUTDIR}\PMPrdPnlty.DAT"

FILEO TURNVOLO = "{OUTDIR}\PMPrdTVOL.BIN"

FILEI MATI[1] = "{OUTDIR}\HWYOD-PMPK_{ALT}{Year}.MAT"

FILEI TURNPENI = "{OUTDIR}\TURNS_{Year}.PEN"

FILEO PRINTO[1] = "{OUTDIR}\PMPK-TOLLRPT.PRN"

FILEO NETO = "{OUTDIR}\PMPK-HLOAD_{ALT}{Year}.NET"

FILEO MATO[1] = "{OUTDIR}\SelLnkMatPM_{ALT}{Year}.MAT",

   MO=5-8, NAME=SelPM_DA,SelPM_SR2,SelPM_SR3P,SelPM_TRKS, dec=4*s

; Assumes class 1 (from table 1) has restriction, such as LOV
;         class 2 (from table 2) has no restriction, such as HOV2
;         class 3 (from table 3) has no restriction, such as HOV3+
;         class 4 (from table 4) has restriction, such as no Trucks on HOV
PAR ZONEMSG=100 COMBINE=EQUI MAXITERS={iter} GAP={EPSILON2} RAAD=0.00000 AAD=0.000000 RMSE=0.000000 ;
;    EQUITURNCOSTFAC=0.75  TURNCOSTFAC=0.75  TURNGAPWT=0.50
ARRAY TOLLREVENUE=99 TOLLVMT=99

;TURNS N=1-99999
ZONEMSG=100

;CTOLL={CTOLL}
; Look up deceleration rate based on approach speed
LOOKUP,

 INTERPOLATE=Y, LIST=Y, NAME=DECEL,

        LOOKUP[1]=1,RESULT=2,

R = '30 4',

    '70 6.2'

PROCESS PHASE=LINKREAD

; Basics-
   LW.FFTIME=LI.TIME

   T0=LI.TIME

;Period Model CTOLL Modification...
IF (('{TODMODEL}'=='YES')|('{TODMODEL}'=='Yes')|('{TODMODEL}'=='yes'))

    CTOLL={CTOLL}+({DevCtollPk})

  ELSE

    CTOLL={CTOLL}

ENDIF

IF (CTOLL<0) CTOLL=.01 

IF (('{TODMODEL}'=='YES')|('{TODMODEL}'=='Yes')|('{TODMODEL}'=='yes'))

    LW.PMRCTOLL=LI.RCTOLL+({DevCtollPk})

 ELSE

    LW.PMRCTOLL=LI.RCTOLL

ENDIF

IF (LW.PMRCTOLL<0) LW.PMRCTOLL=0.01

;Calculate PM Peak period (3 Hour) roadway capacity; Note: LOSCCAP capacity is
;   LINK Hourly LOS-C capacity (LOSCCAP) derived from LOS-E Capacity and UROADFAC
   IF(LI.HOT=1)

      C = {HOTCAPADJUST}*(LI.LOSCCAP)/LI.CONFACPMP ; CAPACITY FOR HOT LANES ADJUSTED BY USING HOTCAPADJUST VALUE: ASR 04/21/2007
    ELSE

      C = (LI.LOSCCAP)/LI.CONFACPMP      ;35.66% of traffic in PM peak period occurs in the highest hour
   ENDIF

;Set EXCLUDE VOLUME GROUP for PATHLOAD
   IF (li.FTC2=83,85,86 & LI.HOT=0) ADDTOGROUP=1   ;HOV 2 & 3+ Facilites and Non-HOT Lanes (FTC2=84->AM Only) => Exclude DA, Trucks Volume Grps
   IF (li.FTC2=82 & LI.HOT=0) ADDTOGROUP=3         ;HOV 3+ Facilites and Non-HOT Lanes => Exclude HOV 2 persons Grps
   IF (li.FTC2=86 & LI.HOT=2) ADDTOGROUP=2         ;Dummy Entrance and Exit from HOT facility (all trips are prevented)
   IF (LI.HOT=1) ADDTOGROUP=8                      ;HOT Lane Facility
   IF (LI.FTC2=59,69) ADDTOGROUP=9                 ;Transit non-Highway opt links(59,69)
;Reset/Modify ALPHA/LI.BPRCOEFFICIENT for freeways (SERPM602)so they become same as surface streets during midday period--SKS(8/4/2006)
;Void that changes for SERPM65...
  IF (li.FTC2=11,12,81,82,91,92)                     ;freeways
;serpm602 Changes--       LW.MBPRCOEFFICIENT=LI.BPRCOEFFICIENT+0.15
       LW.MBPRCOEFFICIENT=LI.BPRCOEFFICIENT+0.00

    else

       LW.MBPRCOEFFICIENT=LI.BPRCOEFFICIENT+0.00

  ENDIF

;Set LINKCLASS based on FTC2 Codes as follows:
      IF (LI.FTC2=11,12,21,41,51,52,59,61,69,71-75,81-86,91-94)    ; no toll
          LINKCLASS=1

        elseif (LI.FTC2=95)                                  ;toll plaza
          LINKCLASS=2

        else

          LINKCLASS=9                                        ;any missing valid FTC2-code links
      ENDIF

;Classify links based on presence/absence of tolls
;sks      LINKCLASS=1                                    ;no toll
;sks      if (li.cartoll>0 | li.tolltype>0) 
;sks       LINKCLASS=2                                   ;with toll
   if (lINKCLASS=2)                                      ;toll plaza links
       LW.TOLLTIME=(LW.PMRCTOLL*LI.CARTOLL)*60

       T0=(LW.PMRCTOLL*LI.CARTOLL)*60 + LI.SVCMINUTES + LI.SVCSECONDS/60

       if (iteration=0)

;        LW.ARRIVR=(V/LI.UROADFACTOR)*LI.CONFACPMP/LI.PLZALNSMAX ;hourly volume per toll lane ie. arrival rate in vehicles per hour
        LW.ARRIVR=V*LI.CONFACPMP/LI.PLZALNSMAX               ;hourly volume per toll lane ie. arrival rate in vehicles per hour
        LW.SERVT=LI.SVCMINUTES+(LI.SVCSECONDS/60)            ;Plaza lane service time in minutes per vehicle
          IF (LI.TOLLTYPE=1)

              LW.SERVR=(1/LW.SERVT)*60                       ;Plaza lane service rate in vehicle per hour
            ELSE

              LW.SERVR=100

          ENDIF

        PRINT LIST='ARRIVR= ',LW.ARRIVR

        PRINT LIST='SERVT= ',LW.SERVT

        PRINT LIST='SERVR= ',LW.SERVR

;        if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.99*LW.SERVR     ;prevent infinite or negative queue
        if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.95*LW.SERVR     ;prevent infinite or negative queue
       endif

   endif

      if (li.TOLL_ACC>0)

       LINKCLASS=3                                          ;Toll Plaza Acceleration link
       T0= T0 + (LI.FREEFLOWSPEED/{ACCELRATE})/60

      endif

      if (li.TOLL_DEC>0) 

       LINKCLASS=4                                          ;Toll Plaza Deceleration link
       T0 = T0 + (LI.FREEFLOWSPEED/DECEL(1,LI.FREEFLOWSPEED))/60

      endif

      if (li.toll>maxplzno) maxplzno=li.toll

      IF (LI.FTC2=59,69) LINKCLASS=5                          ;Transit non-Highway optional links
;     IF (LI.ROUNDNODECLS=1) LINKCLASS=6                   ;JUNCTION DATA PRESENT
    IF (LI.ROUNDNODECLS=1)                               ;JUNCTION DATA PRESENT
           LINKCLASS=6

           IF (LI.FTC2=11,12) LW.MBPREXPONENT=LI.BPREXPONENT*1.00         ;*1.25
           IF (LI.FTC2=91) LW.MBPREXPONENT=LI.BPREXPONENT*1.00         ;*1.15 
           IF (LI.FTC2=71,72,75) LW.MBPREXPONENT=LI.BPREXPONENT*1.00   ;*1.25
           IF (LI.FTC2=93) LW.MBPREXPONENT=LI.BPREXPONENT*1.00         ;*1.50
      ENDIF

;Turning Volume  Node list:
     TURNS N=7708,10238,16110,19046,24772,23433

ENDPHASE

;=========================================================================================
;=== ILOOP (ASSIGNMENT) PHASE ===
;=========================================================================================
PHASE=ILOOP

  MW[1]=MI.1.PMPK_DA                ;Table 1
  MW[2]=MI.1.PMPK_SR2               ;Table 2
  MW[3]=MI.1.PMPK_SR3P              ;Table 3
  MW[4]=MI.1.PMPK_TRKS              ;Table 4 - Trucks in PCE
;Without Select Link Loadings....
;  PATHLOAD PATH=COST, VOL[1]=MW[1], PENI=1-2, EXCLUDEGROUP=1,2,9        ;COST FOR DA
;  PATHLOAD PATH=COST, VOL[2]=MW[2], PENI=1-2, EXCLUDEGROUP=2,3,9        ;With HOV2 - Note Here, Trucks are NOT alowed on HOV lanes
;  PATHLOAD PATH=TIME, VOL[3]=MW[3], PENI=1-2, EXCLUDEGROUP=2,9          ;With HOV3+ - Note Here, Trucks are NOT alowed on HOV lanes
;  PATHLOAD PATH=TIME, VOL[4]=MW[4], PENI=1-2, EXCLUDEGROUP=1,2,9,8      ;Without HOV - Truck Trips
;With Select Link Loadings....
  PATHLOAD PATH=COST, VOL[1]=MW[1], PENI=1-2, EXCLUDEGROUP=1,2,9,  MW[5]=MI.1.PMPK_DA,  SELECTLINK=(L={SELLINK})   ;Without HOV
  PATHLOAD PATH=COST, VOL[2]=MW[2], PENI=1-2, EXCLUDEGROUP=2,3,9,  MW[6]=MI.1.PMPK_SR2, SELECTLINK=(L={SELLINK})   ;With HOV2 -Note Here, Trucks are NOT alowed on HOV lanes
  PATHLOAD PATH=TIME, VOL[3]=MW[3], PENI=1-2, EXCLUDEGROUP=2,9,    MW[7]=MI.1.PMPK_SR3P, SELECTLINK=(L={SELLINK})  ;With HOV3+ -Note Here, Trucks are NOT alowed on HOV lanes
  PATHLOAD PATH=TIME, VOL[4]=MW[4], PENI=1-2, EXCLUDEGROUP=1,2,9,8,MW[8]=MI.1.PMPK_TRKS, SELECTLINK=(L={SELLINK})  ;Without HOV - Truck Trips
;Select Link Analysis on Purpose1
  PATH=COST,VOL[5]=MW[5], PENI=1-2, EXCLUDEGROUP=1,2,9

;Select Link Analysis on Purpose2
  PATH=COST,VOL[6]=MW[6], PENI=1-2, EXCLUDEGROUP=2,3,9

;Select Link Analysis on Purpose3
  PATH=TIME,VOL[7]=MW[7], PENI=1-2, EXCLUDEGROUP=2,9

;Select Link Analysis on Purpose4
  PATH=TIME,VOL[8]=MW[8], PENI=1-2, EXCLUDEGROUP=1,2,9,8

;  PATHLOAD PATH=TIME, VOL[2]=MW[2], VOL[3]=MW[3], PENI=1, EXCLUDEGROUP=9    ;With HOV -Note Here, Trucks are alowed on HOV lanes
    ; Add this to above PATHLOAD for a PATH file:
    ;        PATHO=1, name='PM Peak Period Assignment',allj=f,includecosts=f
ENDPHASE

;=========================================================================================
;=== ADJUST PHASE (WITH REPORTING)===
;=========================================================================================
; User Specified Functions
; Delay functions, one for congested travel time, the other for toll links convert to time equivalent
PHASE=ADJUST

; Define volume to be used for V/C calculation -- this includes the truck PCE.
 function V = vol[1] + vol[2] + vol[3] + vol[4]

;Revise Volume for Freeway Ramp Merge Volumes
; FUNCTION   V=MIN(3600,(VOL[1] + VOL[2] + vol[3])*LW.FWYRMPMRGFAC)
; FUNCTION   V=MIN(LW.MINVOL,(VOL[1] + VOL[2] + vol[3])*LW.FWYRMPMRGFAC)
 if (time>0) LW.CGSTSPEED=(LI.DISTANCE/TIME)*60

; if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.99*LW.SERVR            ; prevent infinite or negative queue
 if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.95*LW.SERVR            ; prevent infinite or negative queue
 if (li.cartoll>0 | li.tolltype>0)

;   LW.ARRIVR=(V/LI.UROADFACTOR)*LI.CONFACPMP/LI.PLZALNSMAX      ; hourly volume per toll lane ie. arrival rate in vehicles per hour
   LW.ARRIVR=V*LI.CONFACPMP/LI.PLZALNSMAX      ; hourly volume per toll lane ie. arrival rate in vehicles per hour
   LW.SERVT=LI.SVCMINUTES+(LI.SVCSECONDS/60)                 ; Plaza lane service time in minutes per vehicle
   IF (LI.TOLLTYPE=1) 

          LW.SERVR=(1/LW.SERVT)*60                           ; Plaza lane service rate in vehicle per hour
;          if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.99*LW.SERVR   ; prevent infinite or negative queue 
          if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.95*LW.SERVR   ; prevent infinite or negative queue 
   ELSE

          LW.SERVR=100

          LW.ARRIVR=1

   ENDIF

print list="****",LI.PLAZADESC,"****"

PRINT LIST='ARRIVR= ',LW.ARRIVR

PRINT LIST='SERVT= ',LW.SERVT

PRINT LIST='SERVR= ',LW.SERVR

PRINT LIST='TOLLTIME= ',TIME

endif

if (lw.servr-lw.arrivr=0.0) lw.servr=lw.servr+0.01

;Update Time and Cost for PATHLOAD
;---TIME is TIME plus regular toll time and toll equivalent time
;---COST is Time plus HOT toll time equivalent
;Capture HOT toll time equivalent
IF(LI.HOT=1)

  LW.VCVAL=V/C ; V/C CALCULATION
; IF (LW.VCVAL=0)                        ;REMOVED IN LOGIT TOLL APPLICATION BY SV
   ; LW.HOTTOLL={MINHOTTOLL}               ; HOT TOLL VALUE MIN AT $0.13
   ;ELSEIF (LW.VCVAL<=1.0)
   ;  LW.HOTTOLL= ({MAXHOTTOLL}-{MINHOTTOLL})*LW.VCVAL+{MINHOTTOLL} ; CALCULATE THE HOT TOLL Rate REMOVED BY SV
LW.HOTTOLL = {MINHOTTOLL}+({MAXHOTTOLL}-{MINHOTTOLL})/(1+EXP(6-9*LW.VCVAL)) ; LOGIT EQN APPLIED BY SV 060707
  ;ELSE
    ;LW.HOTTOLL={MAXHOTTOLL} ; HOT TOLL VALUE MAXED AT $0.25
  ;ENDIF
ELSE

    LW.HOTTOLL=0

ENDIF

;Define EACH LINKCLASS TC and COST Funs
; Link Class 1 - Non Regular Toll (it may be a HOT link)
 FUNCTION TC[1]   = LI.TIME*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT)

 FUNCTION COST[1] = LI.TIME*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT)+LI.DISTANCE*(LW.HOTTOLL)*60*LW.PMRCTOLL

; Link Class 2 - Regular Tollplaza Link (Never HOT link)
 FUNCTION   TC[2]=MIN(5,(1/(2.0*(LW.SERVR-LW.ARRIVR)))*60) + LW.PMRCTOLL*LI.CARTOLL*60        ; congested time for toll links
 FUNCTION COST[2]=MIN(5,(1/(2.0*(LW.SERVR-LW.ARRIVR)))*60) + LW.PMRCTOLL*LI.CARTOLL*60        ; congested time for toll links
; Link Class 3 - Regular Toll Accln Link (Never HOT link)
 FUNCTION   TC[3]=LI.TIME*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT) + (LW.CGSTSPEED/{ACCELRATE})/60; congested time toll acceleration links
 FUNCTION COST[3]=LI.TIME*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT) + (LW.CGSTSPEED/{ACCELRATE})/60; congested time toll acceleration links
; Link Class 4 - Regular Toll Decln Link (Never HOT link)
 FUNCTION   TC[4]=LI.TIME*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT) + (LW.CGSTSPEED/DECEL(1,LW.CGSTSPEED))/60; congested time toll deceleration links
 FUNCTION COST[4]=LI.TIME*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT) + (LW.CGSTSPEED/DECEL(1,LW.CGSTSPEED))/60; congested time toll deceleration links
; Link Class 5 - Transit Optional Link (Never USED)
 FUNCTION   TC[5]=LI.TIME                                                            ;congested time transit-only optional links
 FUNCTION COST[5]=LI.TIME                                                            ;congested time transit-only optional links
;Link Class 6 -Links with junction data
 FUNCTION   TC[6]=(LI.TIME+LI.PM_LnkJctDelay)*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LW.MBPREXPONENT) ;congested time for Freeway/Ramp Junction Approaches
 FUNCTION COST[6]=(LI.TIME+LI.PM_LnkJctDelay)*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LW.MBPREXPONENT) ;congested time for Freeway/Ramp Junction Approaches
;Link Class 9 - Missing FTC2 code links, Unlikely to Happen - Just a EXTRA Check
 FUNCTION   TC[9]=LI.TIME*1.20                                                       ;any missing valid FTC2-code links     
 FUNCTION COST[9]=LI.TIME*1.20   

;TOLL Summaries
IF (LI.FTC2=91-95) TOLLVMT[ITERATION]=TOLLVMT[ITERATION]+(LI.DISTANCE*V)

if (linkno=1)

   print,

        printo=1,

list=" "

   print,

        printo=1,

list=" "

   print,

        printo=1,

list="                        ITERATION ",ITERATION(2.0)," PM PEAK PERIOD SUMMARY REPORT ON TOLL LINKS -- CTOLL VALUE =",ctoll(8.7)

   print,

        printo=1,

list=" "

   print,

        printo=1,

list="                                                       No.          ServTim  % Heavy            Delay   Toll     Plan."

   print,

        printo=1,

list="  Class  Type  ..Nodes..    ......... Name .........  Lanes  Toll   (mm:ss)   Trucks   Volume   (Min)   (Min)     Rev.   Util."

   print,

        printo=1,

list=" "

endif

IF (li.toll>0) print,

        printo=1,

list=li.toll(7.0),li.tolltype(5.0),li.a(6.0),li.b(6.0)," ",li.plzadescm(25.0CB),li.plzalnsmin(7.0),"  $",LI.CARTOLL(5.2),,li.svcminutes(6.0),":",li.svcseconds(2.0),li.pcttrucks*100(9.2),v(10.0c),time-LW.TOLLTIME(8.2),LW.TOLLTIME(8.2C)," $",LI.CARTOLL*V(7.0C)

IF (LI.TOLL>0) TOLLREVENUE[ITERATION]=TOLLREVENUE[ITERATION]+(Li.CARTOLL*V)

IF (LINKNO=NUMLINKS) PRINT,

        printo=1,

LIST="     *----------------------********************************** TOTAL TOLL REVENUE FOR THIS ITERATION IS    $",TOLLREVENUE[ITERATION](10.0C)

IF (LINKNO=NUMLINKS) PRINT,

        printo=1,

LIST="     *-TOLL REVENUE SUMMARY-**********************************  TOLL FACILITY VMT FOR THIS ITERATION IS     ",TOLLVMT[ITERATION](10.0C)

IF (LINKNO=NUMLINKS) PRINT,

        printo=1,

LIST="     *----------------------***************************** AVERAGE REVENUE PER VMT FOR THIS ITERATION IS        $",TOLLREVENUE[ITERATION]/TOLLVMT[ITERATION](6.5C)

ENDPHASE

; Converge phase is new for Cube 4.0.
PHASE=CONVERGE

  IF (ITERATION < 6) BREAK; Do not even test for Iterations 2-5
  IF (GAP[ITERATION]<GAPCUTOFF & GAP[ITERATION-1]<GAPCUTOFF & GAP[ITERATION-2]<GAPCUTOFF)

     BALANCE = 1

  ENDIF

ENDPHASE

ENDRUN
11-1-2-6-PMNET00C.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=NETWORK PRNFILE="D:\fsutms\d4\S65TODMDL_PRN\cube\ASNET00B.PRN" MSG='Rename PM Peak Load Attr and Correct for Truck Unit & Fwy Mrg Penalty'
FILEI LINKI[2] = "{OUTDIR}\SEGSCYCLE.DBF"

FILEI LINKI[1] = "{OUTDIR}\PMPK-HLOAD_{ALT}{Year}.NET"

FILEO NETO = "{OUTDIR}\PMPK-CHLOAD_{ALT}{Year}.NET",

   EXCLUDE= V_1,TIME_1,VC_1,CSPD_1,VDT_1,VHT_1,V1_1,V2_1,V3_1,V4_1,VT_1,V1T_1,V2T_1,V3T_1,V4T_1,

            V_2,TIME_2,VC_2,CSPD_2,VDT_2,VHT_2,V1_2,V2_2,V3_2,V4_2,VT_2,V1T_2,V2T_2,V3T_2,V4T_2,

            V5_2,V6_2,V7_2,V8_2,V5T_2,V6T_2,V7T_2,V8T_2,

            Rev_V_2,Rev_VT_2,Rev_VDT_2,Rev_VHT_2,Rev_VC_2,sel_v_2,sel_vt_2

;PM Peak Period
PROCESS PHASE=LINKMERGE   

;Delete transit-Only non-highway links from any period's loaded network
  IF(LI.1.FTC2=59,69) DELETE

;Correct Loaded Network Total Volumes due to FWY-RMP merge Factors:
Rev_V_2 = V1_2 + V2_2 + V3_2 + V4_2                 ;Directional Revised Volume
Rev_VT_2 = V1T_2 + V2T_2 + V3T_2 + V4T_2            ;2-way Revised Volume
Rev_VDT_2 = Rev_V_2*DISTANCE                        ;Directional Revised VMT
Rev_VHT_2 = Rev_V_2*(TIME_2/60.)                    ;Directional Revised VHT
Rev_VC_2  = Rev_V_2/LOSCCAP_PMPKPD                  ;Directional Revised LOSC-V/C
;Select Link: Correct Selected Loaded Network Total Volumes due to FWY-RMP merge Factors:
SEL_V_2 = V5_2 + V6_2 + V7_2 + V8_2                ;Directional Revised Selected Volume
SEL_VT_2 = V5T_2 + V6T_2 + V7T_2 + V8T_2           ;2-way Revised Selected Volume
;==A Test to see RMSE in Evaluation Module by void out Ramp Counts
;IF(LI.1.FTC2=71-75,93-95) & (COUNT>0)
; COUNT=0
;ENDIF
;==Rename PM-Peak Period Loaded attributes and computes several new attributes
;SKS-Note: XX_LnkJctDelay already in TC function of previous assignment; So, _RevMrgPnlty is set to zero.
;_RevMrgPnlty=LI.1.PM_LnkJctDelay
_RevMrgPnlty=0.0

; --VHT Correction for Freeway Merging
_CorMrgPnltyVHT=(_RevMrgPnlty/60.0)*Rev_V_2

;    --Truck Correction Factor for Truck Volume in PCE
_CorTrkVol=V4_2-(V4_2/{PCE-TRK})        ;Correction for Trk Directional Volume
_CorTrkVol2=V4T_2-(V4T_2/{PCE-TRK})     ;Correction for Trk 2-way Volume
_CorTrkVMT=_CorTrkVol*DISTANCE          ;Correction for Trk Directional VMT
_CorTrkVHT=_CorTrkVol*(TIME_2/60.)      ;Correction for Trk Directional VHT
;    --Select Link: Truck Correction Factor for Selected Truck Volume in PCE
_SELTrkVol=V8_2-(V8_2/{PCE-TRK})        ;Correction for Trk Directional Volume
_SELTrkVol2=V8T_2-(V8T_2/{PCE-TRK})     ;Correction for Trk 2-way Volume
;    --Directional Loaded Attributes (Corrected for Truck Unit & Freeway Merging Penalties)
PM_TotVol=Rev_V_2 - _CorTrkVol          ;(Truck Corrected) Directional Total Volume
PM_VCLOSC=Rev_VC_2                      ;Directional LOS-C Volume/Capacity Ratio
;    --Select Link: Selected Directional Loaded Attributes (Corrected for Truck Unit & Freeway Merging Penalties)
PM_SEL_TotVol=SEL_V_2 - _SELTrkVol          ;(Truck Corrected) Selected Directional Total Volume
if (_RevMrgPnlty>0)

     PM_CongTime=TIME_2 + _RevMrgPnlty                   ;(Fwy Merging Penalty Corrected) Directinal Congested Time
     PM_CongSpd=(DISTANCE*60)/PM_CongTime                ;(Fwy Merging Penalty Corrected) Directional Congested Speed
     PM_VHT=Rev_VHT_2 + _CorMrgPnltyVHT - _CorTrkVHT      ;(Truck & Fwy Merging Penalty Corrected) Directional VHT
  else

     PM_CongTime=TIME_2                                  ;Directinal Congested Time
     PM_CongSpd=CSPD_2                                   ;Directional Congested Speed
     PM_VHT=Rev_VHT_2 - _CorTrkVHT                       ;(Truck Corrected) Directional VHT
endif

PM_VMT=Rev_VDT_2 - _CorTrkVMT               ;(Truck Corrected) Directional VMT
PM_DAVol=V1_2                               ;Directional Drive-Alone Volume
PM_SR2Vol=V2_2                              ;Directional Shared-Ride 2 persons Volume
PM_SR3Vol=V3_2                              ;Directional Shared-Ride 3+ persons Volume
PM_TRKVol=V4_2/{PCE-TRK}                    ;(Truck Corrected) Directional Truck Volume
;Select Link: Summary of Selected Volume
PM_SEL_DAVol=V5_2                           ;Directional Drive-Alone Volume
PM_SEL_SR2Vol=V6_2                          ;Directional Shared-Ride 2 persons Volume
PM_SEL_SR3Vol=V7_2                          ;Directional Shared-Ride 3+ persons Volume
PM_SEL_TRKVol=V8_2/{PCE-TRK}                ;(Truck Corrected) Directional Truck Volume
;    --Two-Way Loaded Attributes (Corrected for Truck Unit)
PM_TotVol2=Rev_VT_2 - _CorTrkVol2       ;(Truck Corrected) 2-way Total Volume
PM_DAVol2=V1T_2                         ;2-way Drive-Alone Volume
PM_SR2Vol2=V2T_2                        ;2-Way Shared-Ride 2 persons Volume
PM_SR3Vol2=V3T_2                        ;2-Way Shared-Ride 3+ persons Volume
PM_TRKVol2=V4T_2 - _CorTrkVol2          ;(Truck Corrected) 2-way Truck Volume
;    --Select Link: Two-Way Selected Loaded Attributes (Corrected for Truck Unit)
PM_SEL_TotVol2=SEL_VT_2 - _SELTrkVol2       ;(Truck Corrected) 2-way Total Volume
PM_SEL_DAVol2=V5T_2                         ;2-way Drive-Alone Volume
PM_SEL_SR2Vol2=V6T_2                        ;2-Way Shared-Ride 2 persons Volume
PM_SEL_SR3Vol2=V7T_2                        ;2-Way Shared-Ride 3+ persons Volume
PM_SEL_TRKVol2=V8T_2 - _SELTrkVol2          ;(Truck Corrected) 2-way Truck Volume
;   --Additional Attributes
PM_VCLOSE=PM_VCLOSC*UROADFACTOR         ;Directional LOS-E Volume/Capacity Ratio
IF (CNT_PMPRD > 0)

  PM_VOLCNT=PM_TotVol/CNT_PMPRD         ;Directional Volume/Count Ratio
ENDIF

ENDPROCESS

ENDRUN
11-1-2-7-PMHWY00J.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=HIGHWAY PRNFILE="D:\fsutms\d4\S65TODMDL_PRN\CUBE\ASHWY00M.PRN" MSG='Build PM-Peak Loaded Netw Skims (LOV & HOV)'
DISTRIBUTEINTRASTEP ProcessID='SERPM6ID',ProcessList=1-4

FILEI NETI = "{OUTDIR}\PMPK-CHLOAD_{ALT}{Year}.NET"

FILEI TURNPENI = "{OUTDIR}\PMPrdPnlty.DAT"

FILEI LOOKUPI[1] = "{OUTDIR}\EXTERNALTT.TXT"

FILEO MATO[3] = "{OUTDIR}\FinalPMHOVSKM3.{ALT}{Year}.MAT",

     MO=21,22-25,26,30 NAME=COST,DISTANCE,TIME1,TIME2,

     SVCTIME,TOLLTIMEEQ,TERMINALTIME, dec=7*3              ;HOV 3+ Congested Skims (Note: Cost is toll amount)
FILEO MATO[2] = "{OUTDIR}\FinalPMHOVSKM.{ALT}{Year}.MAT",

     MO=11,12-15,16,30 NAME=COST,DISTANCE,TIME1,TIME2,

     SVCTIME,TOLLTIMEEQ,TERMINALTIME, dec=7*3              ;HOV 2+ Congested Skims (Note: Cost is toll amount)
FILEO MATO[1] = "{OUTDIR}\FinalPMLOVSKM.{ALT}{Year}.MAT",

     MO=1,2-5,6,30   NAME=COST,DISTANCE,TIME1,TIME2,

     SVCTIME,TOLLTIMEEQ,TERMINALTIME, dec=7*3              ;LOV Congested Skims (Note: Cost is toll amount)
ZONEMSG=100

ARRAY TERM=5,ATYPE={ZONESA}

;Assigning Discrete Terminal time based on new AT (SATX)
term[1]={term1}         ; Existing CBD - SAT1
term[2]={term2}         ; High Density - SAT2 (>40)
term[3]={term3}         ; Medium Density - SAT3 (>18.5 & <=40)
term[4]={term4}         ; Low Density - SAT4 (>2.5 & <=18.5)
term[5]={term5}         ; Very Low Density - SAT5 (>=0 & <=2.5)
PROCESS PHASE=LINKREAD

  IF (A<={ZONESA}) ATYPE[A]=LI.AREA_TYPE ; ASSIGNS AN AREA TYPE TO EACH ZONE BASED ON LAST ENTRY (LIKE TTPREP)
;Period Model CTOLL Modification...
IF (('{TODMODEL}'=='YES')|('{TODMODEL}'=='Yes')|('{TODMODEL}'=='yes'))

    CTOLLPK={CTOLL}+({DevCtollPk})                ;Peak Period CTOLL
;    CTOLLOP={CTOLL}+({DevCtollOp})               ;Off-Peak Period CTOLL
  ELSE

    CTOLLPK={CTOLL}

;    CTOLLOP={CTOLL}
ENDIF

IF (CTOLLPK<0) CTOLLPK=.01

;IF (CTOLLOP<0) CTOLLOP=.01
IF (('{TODMODEL}'=='YES')|('{TODMODEL}'=='Yes')|('{TODMODEL}'=='yes'))

    LW.RCTOLLPK=LI.RCTOLL+({DevCtollPk})          ;Peak Period CTOLL (Link Level, consider county difference)
;    LW.RCTOLLOP=LI.RCTOLL+({DevCtollOp})         ;off-Peak Period CTOLL (Link Level, consider county difference)
 ELSE

    LW.RCTOLLPK=LI.RCTOLL

;    LW.RCTOLLOP=LI.RCTOLL
ENDIF

IF (LW.RCTOLLPK<0) LW.RCTOLLPK=0.01

;IF (LW.RCTOLLOP<0) LW.RCTOLLOP=0.01
;Set HOT Link Toll Rates...
IF (li.HOT=1)

  LW.VCVAL=LI.PM_VCLOSC*LI.UROADFACTOR

  LW.HOTTOLL_TEM={MINHOTTOLL}+({MAXHOTTOLL}-{MINHOTTOLL})/(1+EXP(6-9*LW.VCVAL)) ; LOGIT EQN
;----------Assume No Toll for 3+SR, and Full toll for DA & SR2 (note- Truck not permitted), compute weighted HOTTOLL as...
    if (LI.PM_TOTVOL>0)

        LW.HOTTOLL=((LI.PM_DAVOL*1.0+LI.PM_SR2VOL*1.0+LI.PM_SR3VOL*0.0)/LI.PM_TOTVOL)* LW.HOTTOLL_TEM

       else

        LW.HOTTOLL=LW.HOTTOLL_TEM

     endif

  ELSE

   LW.HOTTOLL=0

  ENDIF

;use time for impedance unless toll present, then convert toll + service time to time equivalent
  if (li.FTC2=95)                                                               ;For Toll Plaza Links
     lw.linkcostpk=(li.cartoll*LW.RCTOLLPK*60)+li.svcminutes+(li.svcseconds/60)    ;Peak Period Linkcost
;     lw.linkcostop=(li.cartoll*LW.RCTOLLOP*60)+li.svcminutes+(li.svcseconds/60)   ;Off-Peak Period Linkcost
     lw.svctime=li.svcminutes+(li.svcseconds/60)                              

     lw.MCARTOLL=LI.CARTOLL

     lw.tolleqtimepk=(lw.MCARTOLL*LW.RCTOLLPK*60)                                  ;Peak Toll Cost Equi Time
;     lw.tolleqtimeop=(lw.MCARTOLL*LW.RCTOLLOP*60)                                 ;Off-Peak Toll Cost Equi Time
    elseif(li.HOT=1)                                                            ;For HOT Links
     lw.linkcostpk=li.PM_CongTime+LI.DISTANCE*LW.HOTTOLL*60*LW.RCTOLLPK            ;Peak 
;     lw.linkcostop=li.time+LI.DISTANCE*LW.HOTTOLL*60*LW.RCTOLLOP                  ;Off-peak
     LW.MCARTOLL=LI.DISTANCE*LW.HOTTOLL

     lw.tolleqtimepk=(lw.MCARTOLL*LW.RCTOLLPK*60)                                  ;Peak Toll Cost Equi Time
;     lw.tolleqtimeop=(lw.MCARTOLL*LW.RCTOLLOP*60)                                 ;Off-Peak Toll Cost Equi Time
    else                                                                        ;For Non-TollPlaza & Non-HOT (Regular) Links
     lw.linkcostpk=li.PM_CongTime

;     lw.linkcostop=li.time_2
     lw.svctime=0

     lw.MCARTOLL=0

     lw.tolleqtimepk=0

;     lw.tolleqtimeop=0                                                               
  endif

;Set Exclude Group for PATH/Skim...
  if (li.FTC2=81,83-86) addtogroup=1     ;HOV 2+ persons Facilities
  if (li.FTC2=82) addtogroup=3           ;HOV 3+ persons Facilities
  if (li.FTC2=59,69) addtogroup=2        ;Transit non-highway optional links  
ENDPROCESS

PROCESS PHASE=ILOOP

; first, skim the network based on travel time, LOV
      PATH=LW.LINKCOSTPK,peni=1-2,excludegroup=1-3,

      MW[01]=PATHTRACE(LW.MCARTOLL),NOACCESS=999.99,dec=2,

      MW[02]=PATHTRACE(LI.DISTANCE),NOACCESS=999.99,dec=2,

      MW[03]=PATHTRACE(LI.PM_CongTime,1),NOACCESS=999.99,dec=3,

      MW[05]=PATHTRACE(LW.SVCTIME),NOACCESS=999.99,dec=2,        

      MW[06]=PATHTRACE(LW.tolleqtimepk),NOACCESS=999.99,dec=2

; next, skim the network based on travel time, HOV 2+ Persons
      PATH=LW.LINKCOSTPK,peni=1-2,excludegroup=2-3,

      MW[11]=PATHTRACE(LW.MCARTOLL),NOACCESS=999.99,dec=2,

      MW[12]=PATHTRACE(LI.DISTANCE),NOACCESS=999.99,dec=2,

      mw[13]=PATHTRACE(LI.PM_CongTime,1),NOACCESS=999.99,dec=3,

      MW[15]=PATHTRACE(LW.SVCTIME),NOACCESS=999.99,dec=2,        

      MW[16]=PATHTRACE(LW.tolleqtimepk),NOACCESS=999.99,dec=2

; next, skim the network based on travel time, HOV 3+ Persons
      PATH=LW.LINKCOSTPK,peni=1-2,excludegroup=2,

      MW[21]=PATHTRACE(LW.MCARTOLL),NOACCESS=999.99,dec=2,

      MW[22]=PATHTRACE(LI.DISTANCE),NOACCESS=999.99,dec=2,

      mw[23]=PATHTRACE(LI.PM_CongTime,1),NOACCESS=999.99,dec=3,

      MW[25]=PATHTRACE(LW.SVCTIME),NOACCESS=999.99,dec=2,        

      MW[26]=PATHTRACE(LW.tolleqtimepk),NOACCESS=999.99,dec=2

; next, convert the toll skims to travel time equivalent
;      MW[07]=(MW[01]*LW.RCTOLLPK*60)+MW[05]                      ;LOV
;      MW[17]=(MW[11]*LW.RCTOLLPK*60)+MW[15]                      ;HOV 2+ Persons Group
;      MW[27]=(MW[21]*LW.RCTOLLPK*60)+MW[25]                      ;HOV 3+ Persons Group
      MW[07]=MW[06]+MW[05]                      ;LOV
      MW[17]=MW[16]+MW[15]                      ;HOV 2+ Persons Group
      MW[27]=MW[26]+MW[25]                      ;HOV 3+ Persons Group
; next, create a terminal time matrix
  lookup name=extt, lookup[1]=1, result=2, interpolate=n,fail[1]=0,fail[2]=0, lookupi=1

  JLOOP

      MW[04]=MW[3] MW[14]=MW[13] MW[24]=MW[23]     ;set TIME2 same as TIME1
      if (i<={zonesi}&j<={zonesi})                 ;internal to internal
        mw[30]=(term[atype[i]]+term[atype[j]])

      endif

      if (i>{zonesi}&j<={zonesi})                  ;external to internal
        ttime=extt(1,i)

        mw[30]=(ttime+term[atype[j]])

      endif

      if (i<={zonesi}&j>{zonesi})                  ;internal to external
        ttime=extt(1,j)

        mw[30]=(term[atype[i]]+ttime)

      endif

      if (i>{zonesi}&j>{zonesi})                   ;external to external
        ttimei=extt(1,i)

        ttimej=extt(1,j)

        mw[30]=(ttimei+ttimej)

      endif

  ENDJLOOP

;Lastly, compute Intrazonals Values - Average of the TWO Nearest Zones
;LOV Skims:
  MW[01][i] = 0                    ;Intrazonal COST/CARTOLL - LOV
  MW[02][i] = lowest(2,2) * 0.25   ;Intrazonal DISTANCE - LOV
  MW[03][i] = lowest(3,2) * 0.25   ;Intrazonal TIME1 (w/o terminal) - LOV
  MW[04][i] = lowest(4,2) * 0.25   ;Intrazonal TIME2 (w/o terminal) - LOV
  MW[05][i] = lowest(5,2) * 0.25   ;Intrazonal SVCTIME - LOV
  MW[06][i] = lowest(6,2) * 0.25   ;Intrazonal TOLLTIMEEQ - LOV
  MW[07][i] = lowest(7,2) * 0.25   ;Intrazonal TOLLTIMEEQ+SVCTIME - LOV
;HOV 2+ Persons Skims:
  MW[11][i] = 0                    ;Intrazonal COST/CARTOLL - HOV 2 persons Grp
  MW[12][i] = lowest(12,2) * 0.25  ;Intrazonal DISTANCE - HOV 2 persons Grp
  MW[13][i] = lowest(13,2) * 0.25  ;Intrazonal TIME1 (w/o terminal) - HOV 2 persons Grp
  MW[14][i] = lowest(14,2) * 0.25  ;Intrazonal TIME2 (w/o terminal) - HOV 2 persons Grp
  MW[15][i] = lowest(15,2) * 0.25  ;Intrazonal SVCTIME - HOV 2 persons Grp
  MW[16][i] = lowest(16,2) * 0.25  ;Intrazonal TOLLTIMEEQ - HOV 2 persons Grp
  MW[17][i] = lowest(17,2) * 0.25  ;Intrazonal TOLLTIMEEQ+SVCTIME - HOV 2 persons Grp
;HOV 3+ Persons Skims:
  MW[21][i] = 0                    ;Intrazonal COST/CARTOLL - HOV 3 persons Grp
  MW[22][i] = lowest(22,2) * 0.25  ;Intrazonal DISTANCE - HOV 3 persons Grp
  MW[23][i] = lowest(23,2) * 0.25  ;Intrazonal TIME1 (w/o terminal) - HOV 3 persons Grp
  MW[24][i] = lowest(24,2) * 0.25  ;Intrazonal TIME2 (w/o terminal) - HOV 3 persons Grp
  MW[25][i] = lowest(25,2) * 0.25  ;Intrazonal SVCTIME - HOV 3 persons Grp
  MW[26][i] = lowest(25,2) * 0.25  ;Intrazonal TOLLTIMEEQ - HOV 3 persons Grp
  MW[27][i] = lowest(27,2) * 0.25  ;Intrazonal TOLLTIMEEQ+SVCTIME - HOV 3 persons Grp
;  LIST = "AREA TYPE FOR ZONE",I(5.0)," IS ",ATYPE[I](5.0)
ENDPHASE

ENDRUN
11-1-2-8-PMMAT00G.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=MATRIX PRNFILE="D:\fsutms\d4\S65TODMDL_PRN\CUBE\ASMAT00C.PRN" MSG='Compile PM-Peak Skims for Selected Trip Veh-Hrs & Vel-Miles'
DISTRIBUTEINTRASTEP ProcessID='SERPM6ID',ProcessList=1-4

FILEI MATI[3] = "{OUTDIR}\FinalPMHOVSKM3.{ALT}{Year}.MAT"

FILEI MATI[1] = "{OUTDIR}\FinalPMLOVSKM.{ALT}{Year}.MAT"

FILEI MATI[2] = "{OUTDIR}\FinalPMHOVSKM.{ALT}{Year}.MAT"

FILEO MATO[1] = "{OUTDIR}\TEMFILES\RHSKIMTT_finalPM.TEM",

   MO=1-5,NAME=COST,DISTANCE,TIME,TIME2,TIME2WTT,FORMAT=TRANPLAN

ZONEMSG=100

jloop

;EQUIVALENT OF WHAT GOES INTO GM for 1+Auto Cong Distrib
   MW[1]=MI.1.COST*100                                       ;Toll Cost 
   MW[2]=MI.1.DISTANCE*100

   MW[3]=MI.1.TIME1*100

;   MW[4]=(MI.1.TIME1+MI.1.SVCTIME+MI.1.TOLLTIMEEQ+MI.1.TERMINALTIME)*100
;   MW[5]=(MI.1.TIME1+MI.1.TERMINALTIME)*100
   MW[4]=(MI.1.TIME1+MI.1.TOLLTIMEEQ)*100                                   ;Used in Autocon
   MW[5]=(MI.1.TIME1+MI.1.SVCTIME+MI.1.TERMINALTIME)*100                    ;Used in G/M Minus TOLLTIMEEQ 
   if (mw[4]=0) mw[4]=99999

   if (mw[5]=0) mw[5]=99999

   if (mw[1]>99999) mw[1]=99999

   if (mw[2]>99999) mw[2]=99999

   if (mw[3]>99999) mw[3]=99999

   if (mw[4]>99999) mw[4]=99999

   if (mw[5]>99999) mw[5]=99999

endjloop

ENDRUN
11-1-2-9-PMMAT00H.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=MATRIX PRNFILE="{OUTDIR}\PMMAT00D.PRN" MSG='PM-Peak Select Link Trip Vehicle-Hours & Vehicle-Miles'
FILEI MATI[1] = "{OUTDIR}\SelLnkMatPM_{ALT}{Year}.MAT"

FILEI MATI[2] = "{OUTDIR}\TEMFILES\RHSKIMTT_finalPM.TEM"

; The MATRIX module does not have any explicit phases.  The module does run within an implied ILOOP
; where I is the origin zones.  All user statements in the module are processed once for each origin.
; Matrix computation (MW[#]=) are solved for all values of J for each I.  Thus for a given origin zone I
; the values for all destination zones J are automatically computed.  The user can control the computations
; at each J by using a JLOOP.
PAR ZONEMSG=100

MW[20]=MI.2.5/6000    ;Time in Hours
MW[21]=MI.2.2/100     ;Distance in Miles
MW[31]=MI.1.1+MI.1.2+MI.1.3+MI.1.4   ;Selected Link Trips
MW[40]=MW[31]*MW[20]  ;Vehicle Hours
MW[41]=MW[31]*MW[21]  ;Vehicle Miles
ENDRUN
11-1-2-10-PMPIL00A.S

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
*echo Highway PM Period Hwy Assignment Done                 = %date%  %time% >>{OUTDIR}\runtime.prn

Off Peak Period (11-1-3-X):

11-1-3-1-NPHWY00F.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=HIGHWAY PRNFILE="{OUTDIR}\ASHWY00G.PRN" MSG='OFPK PRD Warmup HwyAsgn'
DISTRIBUTEINTRASTEP ProcessID='SERPM6ID',ProcessList=1-4

FILEI TURNPENI = "{OUTDIR}\TURNS_{Year}.PEN"

FILEI NETI = "{OUTDIR}\S6HNET_{Year}.NET"

FILEI MATI[1] = "{OUTDIR}\HWYOD-OFPK_{ALT}{Year}.MAT"

FILEO PRINTO[1] = "{OUTDIR}\TEMFILES\OFPK-Warmup-TOLLRPT.PRN"

FILEO NETO = "{OUTDIR}\TEMFILES\OFPK-WARM-HLOAD.NET"

; Assumes class 1 (from table 1) has restriction, such as LOV
;         class 2 (from table 2) has no restriction, such as HOV2
;         class 3 (from table 3) has no restriction, such as HOV3+
;         class 4 (from table 4) has restriction, such as no Trucks on HOV
PAR ZONEMSG=100 COMBINE=EQUI MAXITERS={ITERWARM} GAP={EPSILON2} RAAD=0.00000 AAD=0.000000 RMSE=0.000000 ;
;    EQUITURNCOSTFAC=0.75  TURNCOSTFAC=0.75  TURNGAPWT=0.50
ARRAY TOLLREVENUE=99 TOLLVMT=99

;TURNS N=1-99999
ZONEMSG=100

;CTOLL={CTOLL}
; Look up deceleration rate based on approach speed
LOOKUP,

 INTERPOLATE=Y, LIST=Y, NAME=DECEL,

        LOOKUP[1]=1,RESULT=2,

R = '30 4',

    '70 6.2'

PROCESS PHASE=LINKREAD

; Basics-
   LW.FFTIME=LI.TIME

   T0=LI.TIME

;Period Model CTOLL Modification...
IF (('{TODMODEL}'=='YES')|('{TODMODEL}'=='Yes')|('{TODMODEL}'=='yes'))

    CTOLL={CTOLL}+({DevCtollOp})

  ELSE

    CTOLL={CTOLL}

ENDIF

IF (CTOLL<0) CTOLL=.01

IF (('{TODMODEL}'=='YES')|('{TODMODEL}'=='Yes')|('{TODMODEL}'=='yes'))

    LW.OFRCTOLL=LI.RCTOLL+({DevCtollOp})

 ELSE

    LW.OFRCTOLL=LI.RCTOLL

ENDIF

IF (LW.OFRCTOLL<0) LW.OFRCTOLL=0.01

; New attribute:
;   MrgLNS=LI.NUM_LANES+0
;sks-this was for the 24-hour model:      C=(LI.LOSCCAP/li.confac)
;Calculate AM Peak period (3 Hour) roadway capacity; Note: LOSCCAP capacity is
;   LINK Hourly LOS-C capacity (LOSCCAP) derived from LOS-E Capacity and UROADFAC
;   C = (LI.LOSCCAP)/[CONFAC-OFPK]     ;10.83% of traffic in Off peak period occurs in the highest hour
    IF(LI.HOT=1)

      C = {HOTCAPADJUST}*(LI.LOSCCAP)/LI.CONFACOFP ; CAPACITY FOR HOT LANES ADJUSTED BY USING HOTCAPADJUST VALUE: ASR 04/21/2007
    ELSE

      C = (LI.LOSCCAP)/LI.CONFACOFP      ;11.635% of traffic in OFF peak period occurs in the highest hour
    ENDIF

;   IF (li.FTC2=81-82,86) ADDTOGROUP=1      ;HOV Facilites (FTC2=86->All Day)
;   IF (LI.FTC2=59,69,83-85) ADDTOGROUP=9   ;Transit non-Hwy opt links(59,69) & Prohibited HOV FTC2(83-AM&PM,84-AM,85-PM) midday prd
;Set EXCLUDE VOLUME GROUP for PATHLOAD
   IF (li.FTC2=86 & LI.HOT=0) ADDTOGROUP=1   ;HOV 2 & 3+ Facilites and Non-HOT Lanes (FTC2=86->All Day) => Exclude DA, Trucks Volume Grps
   IF (li.FTC2=82 & LI.HOT=0) ADDTOGROUP=3   ;HOV 3+ Facilites and Non-HOT Lanes => Exclude HOV 2 persons Grps
   IF (li.FTC2=86 & LI.HOT=2) ADDTOGROUP=2   ;Dummy Entrance and Exit from HOT facility (all trips are prevented)
   IF (LI.HOT=1) ADDTOGROUP=8                ;HOT Lane Facility
   IF (LI.FTC2=59,69) ADDTOGROUP=9           ;Transit non-Highway opt links(59,69)
;Reset/Modify ALPHA/LI.BPRCOEFFICIENT for freeways so they become same as surface streets during midday period--SKS(8/4/2006)
  IF (li.FTC2=11,12,81,82,91,92)                     ;freeways
       LW.MBPRCOEFFICIENT=LI.BPRCOEFFICIENT+0.15

    else

       LW.MBPRCOEFFICIENT=LI.BPRCOEFFICIENT+0.00

  ENDIF

;Set LINKCLASS based on FTC2 Codes as follows:
      IF (LI.FTC2=11,12,21,41,51,52,59,61,69,71-75,81-86,91-94)    ; no toll
          LINKCLASS=1

        elseif (LI.FTC2=95)                                  ;toll plaza
          LINKCLASS=2

        else

          LINKCLASS=9                                        ;any missing valid FTC2-code links
      ENDIF 

;Classify links based on presence/absence of tolls
;sks      LINKCLASS=1                                    ;no toll
;sks      if (li.cartoll>0 | li.tolltype>0) 
;sks       LINKCLASS=2                                   ;with toll
   if (lINKCLASS=2)                                      ;toll plaza links 
       LW.TOLLTIME=(LW.OFRCTOLL*LI.CARTOLL)*60

       T0=(LW.OFRCTOLL*LI.CARTOLL)*60 + LI.SVCMINUTES + LI.SVCSECONDS/60

       if (iteration=0)

;        LW.ARRIVR=(V/LI.UROADFACTOR)*LI.CONFACOFP/LI.PLZALNSMAX ;hourly volume per toll lane ie. arrival rate in vehicles per hour
        LW.ARRIVR=V*LI.CONFACOFP/LI.PLZALNSMAX ;hourly volume per toll lane ie. arrival rate in vehicles per hour
        LW.SERVT=LI.SVCMINUTES+(LI.SVCSECONDS/60)            ;Plaza lane service time in minutes per vehicle
          IF (LI.TOLLTYPE=1)

              LW.SERVR=(1/LW.SERVT)*60                       ;Plaza lane service rate in vehicle per hour
            ELSE

              LW.SERVR=100

          ENDIF

        PRINT LIST='ARRIVR= ',LW.ARRIVR

        PRINT LIST='SERVT= ',LW.SERVT

        PRINT LIST='SERVR= ',LW.SERVR

;        if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.99*LW.SERVR     ;prevent infinite or negative queue 
        if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.95*LW.SERVR     ;prevent infinite or negative queue 
       endif

   endif

      if (li.TOLL_ACC>0) 

       LINKCLASS=3                                          ;Toll Plaza Acceleration link
       T0= T0 + (LI.FREEFLOWSPEED/{ACCELRATE})/60

      endif

      if (li.TOLL_DEC>0) 

       LINKCLASS=4                                          ;Toll Plaza Deceleration link
       T0 = T0 + (LI.FREEFLOWSPEED/DECEL(1,LI.FREEFLOWSPEED))/60

      endif

      if (li.toll>maxplzno) maxplzno=li.toll

      IF (LI.FTC2=59,69) LINKCLASS=5                          ;Transit non-Highway optional links
;     IF (LI.ROUNDNODECLS=1) LINKCLASS=6                   ;JUNCTION DATA PRESENT
      IF (LI.ROUNDNODECLS=1)                               ;JUNCTION DATA PRESENT
           LINKCLASS=6

           IF (LI.FTC2=11,12) LW.MBPREXPONENT=LI.BPREXPONENT*1.00         ;*1.25
           IF (LI.FTC2=91) LW.MBPREXPONENT=LI.BPREXPONENT*1.00         ;*1.15 
           IF (LI.FTC2=71,72,75) LW.MBPREXPONENT=LI.BPREXPONENT*1.00   ;*1.25
           IF (LI.FTC2=93) LW.MBPREXPONENT=LI.BPREXPONENT*1.00         ;*1.50
      ENDIF                  

;Turning Volume  Node list:
     TURNS N=7708,10238,16110,19046,24772,23433

ENDPHASE

;=========================================================================================
;=== ILOOP (ASSIGNMENT) PHASE ===
;=========================================================================================
PHASE=ILOOP

  MW[1]=MI.1.OFPK_DA                ;Table 1
  MW[2]=MI.1.OFPK_SR2               ;Table 2
  MW[3]=MI.1.OFPK_SR3P              ;Table 3
  MW[4]=MI.1.OFPK_TRKS              ;Table 4 - Trucks in PCE
  PATHLOAD PATH=COST, VOL[1]=MW[1], PENI=1-2, EXCLUDEGROUP=1,2,9        ;COST FOR DA
  PATHLOAD PATH=COST, VOL[2]=MW[2], PENI=1-2, EXCLUDEGROUP=2,3,9        ;With HOV2 - Note Here, Trucks are NOT alowed on HOV lanes 
  PATHLOAD PATH=TIME, VOL[3]=MW[3], PENI=1-2, EXCLUDEGROUP=2,9          ;With HOV3+ - Note Here, Trucks are NOT alowed on HOV lanes
  PATHLOAD PATH=TIME, VOL[4]=MW[4], PENI=1-2, EXCLUDEGROUP=1,2,9,8      ;Without HOV - Truck Trips
;  PATHLOAD PATH=TIME, VOL[2]=MW[2], VOL[3]=MW[3], PENI=1, EXCLUDEGROUP=9    ;With HOV -Note Here, Trucks are alowed on HOV lanes
    ; Add this to above PATHLOAD for a PATH file:
    ;        PATHO=1, name='Off Peak Period Assignment',allj=f,includecosts=f
ENDPHASE

;=========================================================================================
;=== ADJUST PHASE (WITH REPORTING)===
;=========================================================================================
; User Specified Functions
; Delay functions, one for congested travel time, the other for toll links convert to time equivalent
PHASE=ADJUST

; Define volume to be used for V/C calculation -- this includes the truck PCE.
; function V = vol[1] + vol[2] + vol[3]
;Revise Volume for Freeway Ramp Merge Volumes
; FUNCTION   V=MIN(3600,(VOL[1] + VOL[2] + vol[3])*LW.FWYRMPMRGFAC)
; FUNCTION   V=MIN(LW.MINVOL,(VOL[1] + VOL[2] + vol[3])*LW.FWYRMPMRGFAC)
   FUNCTION   V=VOL[1] + VOL[2] + vol[3]+ vol[4]

 if (time>0) LW.CGSTSPEED=(LI.DISTANCE/TIME)*60

; if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.99*LW.SERVR            ; prevent infinite or negative queue
 if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.95*LW.SERVR            ; prevent infinite or negative queue
 if (li.cartoll>0 | li.tolltype>0)

;   LW.ARRIVR=(V/LI.UROADFACTOR)*LI.CONFACOFP/LI.PLZALNSMAX      ; hourly volume per toll lane ie. arrival rate in vehicles per hour
   LW.ARRIVR=V*LI.CONFACOFP/LI.PLZALNSMAX      ; hourly volume per toll lane ie. arrival rate in vehicles per hour
   LW.SERVT=LI.SVCMINUTES+(LI.SVCSECONDS/60)                 ; Plaza lane service time in minutes per vehicle
   IF (LI.TOLLTYPE=1) 

          LW.SERVR=(1/LW.SERVT)*60                           ; Plaza lane service rate in vehicle per hour
;          if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.99*LW.SERVR   ; prevent infinite or negative queue 
          if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.95*LW.SERVR   ; prevent infinite or negative queue 
   ELSE

          LW.SERVR=100

          LW.ARRIVR=1

   ENDIF

print list="****",LI.PLAZADESC,"****"

PRINT LIST='ARRIVR= ',LW.ARRIVR

PRINT LIST='SERVT= ',LW.SERVT

PRINT LIST='SERVR= ',LW.SERVR

PRINT LIST='TOLLTIME= ',TIME

endif

if (lw.servr-lw.arrivr=0.0) lw.servr=lw.servr+0.01

;Update Time and Cost for PATHLOAD
;---TIME is TIME plus regular toll time and toll equivalent time
;---COST is Time plus HOT toll time equivalent
;Capture HOT toll time equivalent
IF(LI.HOT=1)

  LW.VCVAL=V/C ; V/C CALCULATION
; IF (LW.VCVAL=0)                        ;REMOVED IN LOGIT TOLL APPLICATION BY SV
   ; LW.HOTTOLL={MINHOTTOLL}               ; HOT TOLL VALUE MIN AT $0.13
   ;ELSEIF (LW.VCVAL<=1.0)
   ;  LW.HOTTOLL= ({MAXHOTTOLL}-{MINHOTTOLL})*LW.VCVAL+{MINHOTTOLL} ; CALCULATE THE HOT TOLL Rate REMOVED BY SV
LW.HOTTOLL = {MINHOTTOLL}+({MAXHOTTOLL}-{MINHOTTOLL})/(1+EXP(6-9*LW.VCVAL)) ; LOGIT EQN APPLIED BY SV 060707
  ;ELSE
    ;LW.HOTTOLL={MAXHOTTOLL} ; HOT TOLL VALUE MAXED AT $0.25
  ;ENDIF
ELSE

    LW.HOTTOLL=0

ENDIF

;Define EACH LINKCLASS TC and COST Funs
; Link Class 1 - Non Regular Toll (it may be a HOT link)
 FUNCTION TC[1]   = LI.TIME*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT)

 FUNCTION COST[1] = LI.TIME*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT)+LI.DISTANCE*(LW.HOTTOLL)*60*LW.OFRCTOLL

; Link Class 2 - Regular Tollplaza Link (Never HOT link)
 FUNCTION   TC[2]=MIN(5,(1/(2.0*(LW.SERVR-LW.ARRIVR)))*60) + LW.OFRCTOLL*LI.CARTOLL*60        ; congested time for toll links
 FUNCTION COST[2]=MIN(5,(1/(2.0*(LW.SERVR-LW.ARRIVR)))*60) + LW.OFRCTOLL*LI.CARTOLL*60        ; congested time for toll links
; Link Class 3 - Regular Toll Accln Link (Never HOT link)
 FUNCTION   TC[3]=LI.TIME*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT) + (LW.CGSTSPEED/{ACCELRATE})/60; congested time toll acceleration links
 FUNCTION COST[3]=LI.TIME*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT) + (LW.CGSTSPEED/{ACCELRATE})/60; congested time toll acceleration links
; Link Class 4 - Regular Toll Decln Link (Never HOT link)
 FUNCTION   TC[4]=LI.TIME*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT) + (LW.CGSTSPEED/DECEL(1,LW.CGSTSPEED))/60; congested time toll deceleration links
 FUNCTION COST[4]=LI.TIME*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT) + (LW.CGSTSPEED/DECEL(1,LW.CGSTSPEED))/60; congested time toll deceleration links
; Link Class 5 - Transit Optional Link (Never USED)
 FUNCTION   TC[5]=LI.TIME                                                            ;congested time transit-only optional links
 FUNCTION COST[5]=LI.TIME                                                            ;congested time transit-only optional links
;Link Class 6 -Links with junction data
 FUNCTION   TC[6]=LI.TIME*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LW.MBPREXPONENT)   ;congested time for Freeway/Ramp Junction Approaches
 FUNCTION COST[6]=LI.TIME*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LW.MBPREXPONENT)   ;congested time for Freeway/Ramp Junction Approaches
;Link Class 9 - Missing FTC2 code links, Unlikely to Happen - Just a EXTRA Check
 FUNCTION   TC[9]=LI.TIME*1.20                                                       ;any missing valid FTC2-code links     
 FUNCTION COST[9]=LI.TIME*1.20  

;TOLL Summaries
IF (LI.FTC2=91-95) TOLLVMT[ITERATION]=TOLLVMT[ITERATION]+(LI.DISTANCE*V)

if (linkno=1)

   print,

        printo=1,

list=" "

   print,

        printo=1,

list=" "

   print,

        printo=1,

list="                        ITERATION ",ITERATION(2.0)," OFF PEAK PERIOD SUMMARY REPORT ON TOLL LINKS -- CTOLL VALUE =",ctoll(8.7)

   print,

        printo=1,

list=" "

   print,

        printo=1,

list="                                                       No.          ServTim  % Heavy            Delay   Toll     Plan."

   print,

        printo=1,

list="  Class  Type  ..Nodes..    ......... Name .........  Lanes  Toll   (mm:ss)   Trucks   Volume   (Min)   (Min)     Rev.   Util."

   print,

        printo=1,

list=" "

endif

IF (li.toll>0) print,

        printo=1,

list=li.toll(7.0),li.tolltype(5.0),li.a(6.0),li.b(6.0)," ",li.plzadescm(25.0CB),li.plzalnsmin(7.0),"  $",LI.CARTOLL(5.2),,li.svcminutes(6.0),":",li.svcseconds(2.0),li.pcttrucks*100(9.2),v(10.0c),time-LW.TOLLTIME(8.2),LW.TOLLTIME(8.2C)," $",LI.CARTOLL*V(7.0C)

IF (LI.TOLL>0) TOLLREVENUE[ITERATION]=TOLLREVENUE[ITERATION]+(Li.CARTOLL*V)

IF (LINKNO=NUMLINKS) PRINT,

        printo=1,

LIST="     *----------------------********************************** TOTAL TOLL REVENUE FOR THIS ITERATION IS    $",TOLLREVENUE[ITERATION](10.0C)

IF (LINKNO=NUMLINKS) PRINT,

        printo=1,

LIST="     *-TOLL REVENUE SUMMARY-**********************************  TOLL FACILITY VMT FOR THIS ITERATION IS     ",TOLLVMT[ITERATION](10.0C)

IF (LINKNO=NUMLINKS) PRINT,

        printo=1,

LIST="     *----------------------***************************** AVERAGE REVENUE PER VMT FOR THIS ITERATION IS        $",TOLLREVENUE[ITERATION]/TOLLVMT[ITERATION](6.5C)

ENDPHASE

; Converge phase is new for Cube 4.0.
PHASE=CONVERGE

  IF (ITERATION < 6) BREAK; Do not even test for Iterations 2-5
  IF (GAP[ITERATION]<GAPCUTOFF & GAP[ITERATION-1]<GAPCUTOFF & GAP[ITERATION-2]<GAPCUTOFF)

     BALANCE = 1

  ENDIF

ENDPHASE

ENDRUN
11-1-3-2-NPNET00K.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=NETWORK MSG='Develop OF Fwy & Ramp MrgVol based on WarmUp Volume'
FILEI LINKI[1] = "{OUTDIR}\TEMFILES\OFPK-WARM-HLOAD.NET"

FILEO PRINTO[2] = "{OUTDIR}\TEMFILES\OF-RAMPFACVOL.CSV"

FILEO PRINTO[1] = "{OUTDIR}\TEMFILES\OF-FwyMRGLnVOL.CSV"

;   OFWarmVol=LI.1.V_1*[CONFAC-OFPK]               ;Off Peak Hour Warmup Volume 
   OFWarmVol=LI.1.V_1*LI.1.CONFACOFP                ;Off Peak Hour Warmup Volume 
   if ((ROUNDNODECLS=1)&(FTC2=11,12,91))                    ;Merge Freeways       
         IF (LI.1.NUM_LANES=2)                                               ;4-lane Fwy                                         
            IF (OFWarmVol<1500)  FWYMRGLNFAC=0.20

            IF ((OFWarmVol>=1500)&(OFWarmVol<=3500)) FWYMRGLNFAC=(0.05+(0.0001*OFWarmVol))

            IF (OFWarmVol>3500) FWYMRGLNFAC=0.40

         ENDIF 

         IF (LI.1.NUM_LANES=3)                                               ;6-lane Fwy
            IF (OFWarmVol<3500) FWYMRGLNFAC=0.06

            IF ((OFWarmVol>=3500)&(OFWarmVol<=5000)) FWYMRGLNFAC=(-0.22+(0.00008*OFWarmVol))          

            IF (OFWarmVol>5000) FWYMRGLNFAC=0.18

         ENDIF

         IF (LI.1.NUM_LANES>=4)                                              ;8 or more lane Fwy
            IF (OFWarmVol<4500) FWYMRGLNFAC=0.08

            IF ((OFWarmVol>=4500)&(OFWarmVol<=6000)) FWYMRGLNFAC=(0.04+(0.00001*OFWarmVol))        

            IF (OFWarmVol>6000) FWYMRGLNFAC=0.10

         ENDIF

         FwyMRGLnVol=OFWarmVol*FWYMRGLNFAC

         PRINT CSV=T LIST=B(5.0),FWYMRGLNFAC(4.2),FwyMRGLnVol(10.2),printo=1

   endif

   if ((ROUNDNODECLS=1)&(FTC2=71,72,93))                    ;Merge Ramps  
         IF (LI.1.NUM_LANES=1)

            RMPMRGLNFAC=1.00         

         ENDIF 

         IF (LI.1.NUM_LANES=2)

            RMPMRGLNFAC=0.75

         ENDIF 

         IF (LI.1.NUM_LANES>=3)

            RMPMRGLNFAC=0.50

         ENDIF 

         RampFacVol=OFWarmVol*RMPMRGLNFAC

         PRINT CSV=T LIST=B(5.0),RMPMRGLNFAC(4.2),RampFacVol(10.2),printo=2

   endif

   if ((ROUNDNODECLS=1)&(FTC2=75))                          ;Merge Freeway-Freeway Ramps  
         RMPMRGLNFAC=0.25

         RampFacVol=OFWarmVol*RMPMRGLNFAC

         PRINT CSV=T LIST=B(5.0),RMPMRGLNFAC(4.2),RampFacVol(10.2),printo=2

   endif

ENDRUN
11-1-3-3-NPNET00L.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=NETWORK PRNFILE="D:\fsutms\d4\S65TODMDL_PRN\CUBE\NPNET00A.PRN" MSG='Compute OF JCT Delays Based on Total JCT Merge Vol'
FILEI LINKI[1] = "{OUTDIR}\TEMFILES\OFPK-WARM-HLOAD.NET"

FILEI NODEI[2] = "{OUTDIR}\TEMFILES\OF-FwyMRGLnVOL.CSV",

   VAR=N,OF_FwyMrgLnFac,OF_FwyMrgLnVol

FILEI NODEI[3] = "{OUTDIR}\TEMFILES\OF-RAMPFACVOL.CSV",

   VAR=N,OF_RmpMrgLnFac,OF_RampFacVol

FILEO NETO = "{OUTDIR}\TEMFILES\OFPK-WARM-HLOAD1.NET"

PROCESS  PHASE=INPUT

;Use this phase to modify data as it is read, such as recoding node numbers.
ENDPROCESS

PROCESS  PHASE=NODEMERGE  

; Use this phase to make computations and selections of any data on the NODEI files.
   OF_JctMrgHrVol=(NI.2.OF_FwyMrgLnVol+NI.3.OF_RampFacVol)

; KDK Logit parameters -- see mergedelay.xls
;Original Values:
; _a = -0.0030    ; slope
; _b = 5.0        ; offset
; _c = 150/60.0   ; maximum merge delay
;Revised Values:
 _a = -0.0025    ; slope
 _b = 5.50       ; offset
 _c = 150/60.0   ; maximum merge delay
 IF (FWYRNDNODE=1)

; original step function
;   IF (OF_JctMrgHrVol<=600)
;       OF_JctMrgDelay=(0.0+0.008334*(OF_JctMrgHrVol-0))/60              ; <5 sec delay 
;     ELSEIF ((OF_JctMrgHrVol>600)&(OF_JctMrgHrVol<=1000))
;       OF_JctMrgDelay=(5.0+0.025*(OF_JctMrgHrVol-600))/60               ; 5-15 sec delay 
;     ELSEIF ((OF_JctMrgHrVol>1000)&(OF_JctMrgHrVol<=1450))
;       OF_JctMrgDelay=(15.0+0.0222222*(OF_JctMrgHrVol-1000))/60         ; 15-25 sec delay 
;     ELSEIF ((OF_JctMrgHrVol>1450)&(OF_JctMrgHrVol<=1750))
;       OF_JctMrgDelay=(25.0+0.05*(OF_JctMrgHrVol-1450))/60              ; 25-40 sec delay 
;     ELSEIF ((OF_JctMrgHrVol>1750)&(OF_JctMrgHrVol<=2000))
;       OF_JctMrgDelay=(40.0+0.08*(OF_JctMrgHrVol-1750))/60              ; 40-60 sec delay 
;     ELSEIF ((OF_JctMrgHrVol>2000)&(OF_JctMrgHrVol<=3000))
;       OF_JctMrgDelay=(60.0+0.08*(OF_JctMrgHrVol-2000))/60              ; 60-140 sec delay
;     ELSE                                                          
;       OF_JctMrgDelay=150/60                                         ; MrgVol>3000 ==> assumed 150 sec delay
;    ENDIF
;
; ***** KDK Logit curve: reducing _b makes the delay get larger faster
     OF_JctMrgDelay = _c/(1+EXP(_a*OF_JctMrgHrVol+_b))

;Sks-test     OF_JctMrgDelay = 0.0 
;
;     Prportonate the Freeway delay as the ratio of FwyMrg/TotMrg volume
;      OF_JctFwyDelay=OF_JctMrgDelay*(NI.2.OF_FwyMrgLnVol/(NI.2.OF_FwyMrgLnVol+NI.3.OF_RampFacVol))
;Assumed three levels of freeway leg delays based on proportion of freeway merge volume as follows:
;   OF_FwyMrgVolFrac=(NI.2.OF_FwyMrgLnVol/(NI.2.OF_FwyMrgLnVol+NI.3.OF_RampFacVol))
;   IF (OF_FwyMrgVolFrac<=0.5)
;         OF_JctFwyDelay=0.33*OF_JctMrgDelay
;      ELSEIF (OF_FwyMrgVolFrac>0.5)&((OF_FwyMrgVolFrac<=0.75))
;         OF_JctFwyDelay=0.66*OF_JctMrgDelay
;      ELSE
;         OF_JctFwyDelay=0.75*OF_JctMrgDelay
;   ENDIF
   OF_JctFwyDelay=OF_JctMrgDelay*OF_FwyMrgLnFac

   OF_JctRampDelay=OF_JctMrgDelay*OF_RmpMrgLnFac

 ENDIF

ENDPROCESS

PROCESS  PHASE=LINKMERGE  

; Use this phase to make computations and selections of any data on the LINKI files.
ENDPROCESS

PROCESS  PHASE=SUMMARY   

; Use this phase for combining and reporting of working variables.
ENDPROCESS

ENDRUN
11-1-3-4-NPNET00M.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=NETWORK PRNFILE="D:\fsutms\d4\S65TODMDL_PRN\CUBE\ASNET00K.PRN" MSG='Transfer OF Junction Delays to Links'
FILEI LINKI[1] = "{OUTDIR}\TEMFILES\OFPK-WARM-HLOAD1.NET"

FILEO NETO = "{OUTDIR}\TEMFILES\OFPK-WARM-HLOADF.NET"

PROCESS  PHASE=INPUT

;Use this phase to modify data as it is read, such as recoding node numbers.
OF_LnkJctDelay=0

ENDPROCESS

PROCESS  PHASE=NODEMERGE  

; Use this phase to make computations and selections of any data on the NODEI files.
ENDPROCESS

PROCESS  PHASE=LINKMERGE  

; Use this phase to make computations and selections of any data on the LINKI files.
  IF ((B.FWYRNDNODE=1)&(FTC2=11,12,91)) OF_LnkJctDelay=B.OF_JctFwyDelay

  IF ((B.FWYRNDNODE=1)&(FTC2=71,72,75,93)) OF_LnkJctDelay=B.OF_JctRampDelay

ENDPROCESS

PROCESS  PHASE=SUMMARY   

; Use this phase for combining and reporting of working variables.
ENDPROCESS

ENDRUN
11-1-3-5-NPHWY00C.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=HIGHWAY PRNFILE="{OUTDIR}\ASHWY00K.PRN" MSG='Run Off Peak Period Hwy Assignment'
DISTRIBUTEINTRASTEP ProcessID='SERPM6ID',ProcessList=1-4

FILEI NETI = "{OUTDIR}\TEMFILES\OFPK-WARM-HLOADF.NET"

FILEO TURNPENO = "{OUTDIR}\OFPrdPnlty.DAT"

FILEO TURNVOLO = "{OUTDIR}\OFPrdTVOL.BIN"

FILEI TURNPENI = "{OUTDIR}\TURNS_{Year}.PEN"

FILEI MATI[1] = "{OUTDIR}\HWYOD-OFPK_{ALT}{Year}.MAT"

FILEO PRINTO[1] = "{OUTDIR}\OFPK-TOLLRPT.PRN"

FILEO NETO = "{OUTDIR}\OFPK-HLOAD_{ALT}{Year}.NET"

FILEO MATO[1] = "{OUTDIR}\SelLnkMatOF_{ALT}{Year}.MAT",

   MO=5-8, NAME=SelOF_DA,SelOF_SR2,SelOF_SR3P,SelOF_TRKS, dec=4*s

; Assumes class 1 (from table 1) has restriction, such as LOV
;         class 2 (from table 2) has no restriction, such as HOV2
;         class 3 (from table 3) has no restriction, such as HOV3+
;         class 4 (from table 4) has restriction, such as no Trucks on HOV
PAR ZONEMSG=100 COMBINE=EQUI MAXITERS={iter} GAP={EPSILON2} RAAD=0.00000 AAD=0.000000 RMSE=0.000000 ;
;    EQUITURNCOSTFAC=0.75  TURNCOSTFAC=0.75  TURNGAPWT=0.50
ARRAY TOLLREVENUE=99 TOLLVMT=99

;TURNS N=1-99999
ZONEMSG=100

;CTOLL={CTOLL}
; Look up deceleration rate based on approach speed
LOOKUP,

 INTERPOLATE=Y, LIST=Y, NAME=DECEL,

        LOOKUP[1]=1,RESULT=2,

R = '30 4',

    '70 6.2'

PROCESS PHASE=LINKREAD

; Basics-
   LW.FFTIME=LI.TIME

   T0=LI.TIME

;Period Model CTOLL Modification...
IF (('{TODMODEL}'=='YES')|('{TODMODEL}'=='Yes')|('{TODMODEL}'=='yes'))

    CTOLL={CTOLL}+({DevCtollOp})

  ELSE

    CTOLL={CTOLL}

ENDIF

IF (CTOLL<0) CTOLL=.01

IF (('{TODMODEL}'=='YES')|('{TODMODEL}'=='Yes')|('{TODMODEL}'=='yes'))

    LW.OFRCTOLL=LI.RCTOLL+({DevCtollOp})

 ELSE

    LW.OFRCTOLL=LI.RCTOLL

ENDIF

IF (LW.OFRCTOLL<0) LW.OFRCTOLL=0.01

;Calculate Off Peak period roadway capacity; Note: LOSCCAP capacity is
;   LINK Hourly LOS-C capacity (LOSCCAP) derived from LOS-E Capacity and UROADFAC
   IF(LI.HOT=1)

      C = {HOTCAPADJUST}*(LI.LOSCCAP)/LI.CONFACOFP ; CAPACITY FOR HOT LANES ADJUSTED BY USING HOTCAPADJUST VALUE: ASR 04/21/2007
    ELSE

      C = (LI.LOSCCAP)/LI.CONFACOFP      ;10.83% of traffic in Off peak period occurs in the highest hour
   ENDIF

;Set EXCLUDE VOLUME GROUP for PATHLOAD
   IF (li.FTC2=86 & LI.HOT=0) ADDTOGROUP=1   ;HOV 2 & 3+ Facilites and Non-HOT Lanes (FTC2=86->All Day) => Exclude DA, Trucks Volume Grps
   IF (li.FTC2=82 & LI.HOT=0) ADDTOGROUP=3   ;HOV 3+ Facilites and Non-HOT Lanes => Exclude HOV 2 persons Grps
   IF (li.FTC2=86 & LI.HOT=2) ADDTOGROUP=2   ;Dummy Entrance and Exit from HOT facility (all trips are prevented)
   IF (LI.HOT=1) ADDTOGROUP=8                ;HOT Lane Facility
   IF (LI.FTC2=59,69) ADDTOGROUP=9           ;Transit non-Highway opt links(59,69)
;Reset/Modify ALPHA/LI.BPRCOEFFICIENT for freeways (SERPM602)so they become same as surface streets during midday period--SKS(8/4/2006)
;Void that changes for SERPM65...
  IF (li.FTC2=11,12,81,82,91,92)                     ;freeways
;serpm602 Changes--       LW.MBPRCOEFFICIENT=LI.BPRCOEFFICIENT+0.15
       LW.MBPRCOEFFICIENT=LI.BPRCOEFFICIENT+0.00

    else

       LW.MBPRCOEFFICIENT=LI.BPRCOEFFICIENT+0.00

  ENDIF

;Set LINKCLASS based on FTC2 Codes as follows:
      IF (LI.FTC2=11,12,21,41,51,52,59,61,69,71-75,81-86,91-94)    ; no toll
          LINKCLASS=1

        elseif (LI.FTC2=95)                                  ;toll plaza
          LINKCLASS=2

        else

          LINKCLASS=9                                        ;any missing valid FTC2-code links
      ENDIF

;Classify links based on presence/absence of tolls
;sks      LINKCLASS=1                                    ;no toll
;sks      if (li.cartoll>0 | li.tolltype>0)
;sks       LINKCLASS=2                                   ;with toll
   if (lINKCLASS=2)                                      ;toll plaza links
       LW.TOLLTIME=(LW.OFRCTOLL*LI.CARTOLL)*60

       T0=(LW.OFRCTOLL*LI.CARTOLL)*60 + LI.SVCMINUTES + LI.SVCSECONDS/60

       if (iteration=0)

;        LW.ARRIVR=(V/LI.UROADFACTOR)*LI.CONFACOFP/LI.PLZALNSMAX ;hourly volume per toll lane ie. arrival rate in vehicles per hour
        LW.ARRIVR=V*LI.CONFACOFP/LI.PLZALNSMAX               ;hourly volume per toll lane ie. arrival rate in vehicles per hour
        LW.SERVT=LI.SVCMINUTES+(LI.SVCSECONDS/60)            ;Plaza lane service time in minutes per vehicle
          IF (LI.TOLLTYPE=1)

              LW.SERVR=(1/LW.SERVT)*60                       ;Plaza lane service rate in vehicle per hour
            ELSE

              LW.SERVR=100

          ENDIF

        PRINT LIST='ARRIVR= ',LW.ARRIVR

        PRINT LIST='SERVT= ',LW.SERVT

        PRINT LIST='SERVR= ',LW.SERVR

;        if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.99*LW.SERVR     ;prevent infinite or negative queue
        if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.95*LW.SERVR     ;prevent infinite or negative queue
       endif

   endif

      if (li.TOLL_ACC>0)

       LINKCLASS=3                                          ;Toll Plaza Acceleration link
       T0= T0 + (LI.FREEFLOWSPEED/{ACCELRATE})/60

      endif

      if (li.TOLL_DEC>0) 

       LINKCLASS=4                                          ;Toll Plaza Deceleration link
       T0 = T0 + (LI.FREEFLOWSPEED/DECEL(1,LI.FREEFLOWSPEED))/60

      endif

      if (li.toll>maxplzno) maxplzno=li.toll

      IF (LI.FTC2=59,69) LINKCLASS=5                          ;Transit non-Highway optional links
;     IF (LI.ROUNDNODECLS=1) LINKCLASS=6                   ;JUNCTION DATA PRESENT
    IF (LI.ROUNDNODECLS=1)                               ;JUNCTION DATA PRESENT
           LINKCLASS=6

           IF (LI.FTC2=11,12) LW.MBPREXPONENT=LI.BPREXPONENT*1.00         ;*1.25
           IF (LI.FTC2=91) LW.MBPREXPONENT=LI.BPREXPONENT*1.00         ;*1.15 
           IF (LI.FTC2=71,72,75) LW.MBPREXPONENT=LI.BPREXPONENT*1.00   ;*1.25
           IF (LI.FTC2=93) LW.MBPREXPONENT=LI.BPREXPONENT*1.00         ;*1.50
      ENDIF

;Turning Volume  Node list:
     TURNS N=7708,10238,16110,19046,24772,23433

ENDPHASE

;=========================================================================================
;=== ILOOP (ASSIGNMENT) PHASE ===
;=========================================================================================
PHASE=ILOOP

  MW[1]=MI.1.OFPK_DA                ;Table 1
  MW[2]=MI.1.OFPK_SR2               ;Table 2
  MW[3]=MI.1.OFPK_SR3P              ;Table 3
  MW[4]=MI.1.OFPK_TRKS              ;Table 4 - Trucks in PCE
;Without Select Link Loadings....
;  PATHLOAD PATH=COST, VOL[1]=MW[1], PENI=1-2, EXCLUDEGROUP=1,2,9        ;COST FOR DA
;  PATHLOAD PATH=COST, VOL[2]=MW[2], PENI=1-2, EXCLUDEGROUP=2,3,9        ;With HOV2 - Note Here, Trucks are NOT alowed on HOV lanes
;  PATHLOAD PATH=TIME, VOL[3]=MW[3], PENI=1-2, EXCLUDEGROUP=2,9          ;With HOV3+ - Note Here, Trucks are NOT alowed on HOV lanes
;  PATHLOAD PATH=TIME, VOL[4]=MW[4], PENI=1-2, EXCLUDEGROUP=1,2,9,8      ;Without HOV - Truck Trips
;With Select Link Loadings....
  PATHLOAD PATH=COST, VOL[1]=MW[1], PENI=1-2, EXCLUDEGROUP=1,2,9,  MW[5]=MI.1.OFPK_DA,  SELECTLINK=(L={SELLINK})   ;Without HOV
  PATHLOAD PATH=COST, VOL[2]=MW[2], PENI=1-2, EXCLUDEGROUP=2,3,9,  MW[6]=MI.1.OFPK_SR2, SELECTLINK=(L={SELLINK})   ;With HOV2 -Note Here, Trucks are NOT alowed on HOV lanes
  PATHLOAD PATH=TIME, VOL[3]=MW[3], PENI=1-2, EXCLUDEGROUP=2,9,    MW[7]=MI.1.OFPK_SR3P, SELECTLINK=(L={SELLINK})  ;With HOV3+ -Note Here, Trucks are NOT alowed on HOV lanes
  PATHLOAD PATH=TIME, VOL[4]=MW[4], PENI=1-2, EXCLUDEGROUP=1,2,9,8,MW[8]=MI.1.OFPK_TRKS, SELECTLINK=(L={SELLINK})  ;Without HOV - Truck Trips
;Select Link Analysis on Purpose1
  PATH=COST,VOL[5]=MW[5], PENI=1-2, EXCLUDEGROUP=1,2,9

;Select Link Analysis on Purpose2
  PATH=COST,VOL[6]=MW[6], PENI=1-2, EXCLUDEGROUP=2,3,9

;Select Link Analysis on Purpose3
  PATH=TIME,VOL[7]=MW[7], PENI=1-2, EXCLUDEGROUP=2,9

;Select Link Analysis on Purpose4
  PATH=TIME,VOL[8]=MW[8], PENI=1-2, EXCLUDEGROUP=1,2,9,8

;  PATHLOAD PATH=TIME, VOL[2]=MW[2], VOL[3]=MW[3], PENI=1, EXCLUDEGROUP=9    ;With HOV -Note Here, Trucks are alowed on HOV lanes
    ; Add this to above PATHLOAD for a PATH file:
    ;        PATHO=1, name='Off Peak Period Assignment',allj=f,includecosts=f
ENDPHASE

;=========================================================================================
;=== ADJUST PHASE (WITH REPORTING)===
;=========================================================================================
; User Specified Functions
; Delay functions, one for congested travel time, the other for toll links convert to time equivalent
PHASE=ADJUST

; Define volume to be used for V/C calculation -- this includes the truck PCE.
 function V = vol[1] + vol[2] + vol[3] + vol[4]

;Revise Volume for Freeway Ramp Merge Volumes
; FUNCTION   V=MIN(3600,(VOL[1] + VOL[2] + vol[3])*LW.FWYRMPMRGFAC)
; FUNCTION   V=MIN(LW.MINVOL,(VOL[1] + VOL[2] + vol[3])*LW.FWYRMPMRGFAC)
 if (time>0) LW.CGSTSPEED=(LI.DISTANCE/TIME)*60

; if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.99*LW.SERVR            ; prevent infinite or negative queue
 if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.95*LW.SERVR            ; prevent infinite or negative queue
 if (li.cartoll>0 | li.tolltype>0) 

;   LW.ARRIVR=(V/LI.UROADFACTOR)*LI.CONFACOFP/LI.PLZALNSMAX      ; hourly volume per toll lane ie. arrival rate in vehicles per hour
   LW.ARRIVR=V*LI.CONFACOFP/LI.PLZALNSMAX      ; hourly volume per toll lane ie. arrival rate in vehicles per hour
   LW.SERVT=LI.SVCMINUTES+(LI.SVCSECONDS/60)                 ; Plaza lane service time in minutes per vehicle
   IF (LI.TOLLTYPE=1) 

          LW.SERVR=(1/LW.SERVT)*60                           ; Plaza lane service rate in vehicle per hour
;          if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.99*LW.SERVR   ; prevent infinite or negative queue 
          if (LW.ARRIVR>=LW.SERVR) LW.ARRIVR=0.95*LW.SERVR   ; prevent infinite or negative queue 
   ELSE

          LW.SERVR=100

          LW.ARRIVR=1

   ENDIF

print list="****",LI.PLAZADESC,"****"

PRINT LIST='ARRIVR= ',LW.ARRIVR

PRINT LIST='SERVT= ',LW.SERVT

PRINT LIST='SERVR= ',LW.SERVR

PRINT LIST='TOLLTIME= ',TIME

endif

if (lw.servr-lw.arrivr=0.0) lw.servr=lw.servr+0.01

;Update Time and Cost for PATHLOAD
;---TIME is TIME plus regular toll time and toll equivalent time
;---COST is Time plus HOT toll time equivalent
;Capture HOT toll time equivalent
IF(LI.HOT=1)

  LW.VCVAL=V/C ; V/C CALCULATION
; IF (LW.VCVAL=0)                        ;REMOVED IN LOGIT TOLL APPLICATION BY SV
   ; LW.HOTTOLL={MINHOTTOLL}               ; HOT TOLL VALUE MIN AT $0.13
   ;ELSEIF (LW.VCVAL<=1.0)
   ;  LW.HOTTOLL= ({MAXHOTTOLL}-{MINHOTTOLL})*LW.VCVAL+{MINHOTTOLL} ; CALCULATE THE HOT TOLL Rate REMOVED BY SV
LW.HOTTOLL = {MINHOTTOLL}+({MAXHOTTOLL}-{MINHOTTOLL})/(1+EXP(6-9*LW.VCVAL)) ; LOGIT EQN APPLIED BY SV 060707
  ;ELSE
    ;LW.HOTTOLL={MAXHOTTOLL} ; HOT TOLL VALUE MAXED AT $0.25
  ;ENDIF
ELSE

    LW.HOTTOLL=0

ENDIF

;Define EACH LINKCLASS TC and COST Funs
; Link Class 1 - Non Regular Toll (it may be a HOT link)
 FUNCTION TC[1]   = LI.TIME*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT)

 FUNCTION COST[1] = LI.TIME*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT)+LI.DISTANCE*(LW.HOTTOLL)*60*LW.OFRCTOLL

; Link Class 2 - Regular Tollplaza Link (Never HOT link)
 FUNCTION   TC[2]=MIN(5,(1/(2.0*(LW.SERVR-LW.ARRIVR)))*60) + LW.OFRCTOLL*LI.CARTOLL*60        ; congested time for toll links
 FUNCTION COST[2]=MIN(5,(1/(2.0*(LW.SERVR-LW.ARRIVR)))*60) + LW.OFRCTOLL*LI.CARTOLL*60        ; congested time for toll links
; Link Class 3 - Regular Toll Accln Link (Never HOT link)
 FUNCTION   TC[3]=LI.TIME*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT) + (LW.CGSTSPEED/{ACCELRATE})/60; congested time toll acceleration links
 FUNCTION COST[3]=LI.TIME*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT) + (LW.CGSTSPEED/{ACCELRATE})/60; congested time toll acceleration links
; Link Class 4 - Regular Toll Decln Link (Never HOT link)
 FUNCTION   TC[4]=LI.TIME*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT) + (LW.CGSTSPEED/DECEL(1,LW.CGSTSPEED))/60; congested time toll deceleration links
 FUNCTION COST[4]=LI.TIME*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LI.BPREXPONENT) + (LW.CGSTSPEED/DECEL(1,LW.CGSTSPEED))/60; congested time toll deceleration links
; Link Class 5 - Transit Optional Link (Never USED)
 FUNCTION   TC[5]=LI.TIME                                                            ;congested time transit-only optional links
 FUNCTION COST[5]=LI.TIME                                                            ;congested time transit-only optional links
;Link Class 6 -Links with junction data
 FUNCTION   TC[6]=(LI.TIME+LI.OF_LnkJctDelay)*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LW.MBPREXPONENT) ;congested time for Freeway/Ramp Junction Approaches
 FUNCTION COST[6]=(LI.TIME+LI.OF_LnkJctDelay)*(1+LW.MBPRCOEFFICIENT*(MIN(V/C,{VCMAX}))^LW.MBPREXPONENT) ;congested time for Freeway/Ramp Junction Approaches
;Link Class 9 - Missing FTC2 code links, Unlikely to Happen - Just a EXTRA Check
 FUNCTION   TC[9]=LI.TIME*1.20                                                       ;any missing valid FTC2-code links     
 FUNCTION COST[9]=LI.TIME*1.20   

;TOLL Summaries
IF (LI.FTC2=91-95) TOLLVMT[ITERATION]=TOLLVMT[ITERATION]+(LI.DISTANCE*V)

if (linkno=1)

   print,

        printo=1,

list=" "

   print,

        printo=1,

list=" "

   print,

        printo=1,

list="                        ITERATION ",ITERATION(2.0)," OFF PEAK PERIOD SUMMARY REPORT ON TOLL LINKS -- CTOLL VALUE =",ctoll(8.7)

   print,

        printo=1,

list=" "

   print,

        printo=1,

list="                                                       No.          ServTim  % Heavy            Delay   Toll     Plan."

   print,

        printo=1,

list="  Class  Type  ..Nodes..    ......... Name .........  Lanes  Toll   (mm:ss)   Trucks   Volume   (Min)   (Min)     Rev.   Util."

   print,

        printo=1,

list=" "

endif

IF (li.toll>0) print,

        printo=1,

list=li.toll(7.0),li.tolltype(5.0),li.a(6.0),li.b(6.0)," ",li.plzadescm(25.0CB),li.plzalnsmin(7.0),"  $",LI.CARTOLL(5.2),,li.svcminutes(6.0),":",li.svcseconds(2.0),li.pcttrucks*100(9.2),v(10.0c),time-LW.TOLLTIME(8.2),LW.TOLLTIME(8.2C)," $",LI.CARTOLL*V(7.0C)

IF (LI.TOLL>0) TOLLREVENUE[ITERATION]=TOLLREVENUE[ITERATION]+(Li.CARTOLL*V)

IF (LINKNO=NUMLINKS) PRINT,

        printo=1,

LIST="     *----------------------********************************** TOTAL TOLL REVENUE FOR THIS ITERATION IS    $",TOLLREVENUE[ITERATION](10.0C)

IF (LINKNO=NUMLINKS) PRINT,

        printo=1,

LIST="     *-TOLL REVENUE SUMMARY-**********************************  TOLL FACILITY VMT FOR THIS ITERATION IS     ",TOLLVMT[ITERATION](10.0C)

IF (LINKNO=NUMLINKS) PRINT,

        printo=1,

LIST="     *----------------------***************************** AVERAGE REVENUE PER VMT FOR THIS ITERATION IS        $",TOLLREVENUE[ITERATION]/TOLLVMT[ITERATION](6.5C)

ENDPHASE

; Converge phase is new for Cube 4.0.
PHASE=CONVERGE

  IF (ITERATION < 6) BREAK; Do not even test for Iterations 2-5
  IF (GAP[ITERATION]<GAPCUTOFF & GAP[ITERATION-1]<GAPCUTOFF & GAP[ITERATION-2]<GAPCUTOFF)

     BALANCE = 1

  ENDIF

ENDPHASE

ENDRUN
11-1-3-6-NPNET00C.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=NETWORK PRNFILE="D:\fsutms\d4\S65TODMDL_PRN\cube\ASNET00C.PRN" MSG='Rename Off Peak Hwy Load Attr and Correct for Truck Unit & Fwy Mrg Penalty'
FILEI LINKI[2] = "{OUTDIR}\SEGSCYCLE.DBF"

FILEI LINKI[1] = "{OUTDIR}\OFPK-HLOAD_{ALT}{Year}.NET"

FILEO NETO = "{OUTDIR}\OFPK-CHLOAD_{ALT}{Year}.NET",

   EXCLUDE= V_1,TIME_1,VC_1,CSPD_1,VDT_1,VHT_1,V1_1,V2_1,V3_1,V4_1,VT_1,V1T_1,V2T_1,V3T_1,V4T_1,

            V_2,TIME_2,VC_2,CSPD_2,VDT_2,VHT_2,V1_2,V2_2,V3_2,V4_2,VT_2,V1T_2,V2T_2,V3T_2,V4T_2,

            V5_2,V6_2,V7_2,V8_2,V5T_2,V6T_2,V7T_2,V8T_2,

            Rev_V_2,Rev_VT_2,Rev_VDT_2,Rev_VHT_2,Rev_VC_2,sel_v_2,sel_vt_2

;OFF Peak Period
PROCESS PHASE=LINKMERGE

;Delete transit-Only non-highway links from any period's loaded network
  IF(LI.1.FTC2=59,69) DELETE

;Correct Loaded Network Total Volumes due to FWY-RMP merge Factors:
Rev_V_2 = V1_2 + V2_2 + V3_2 + V4_2                 ;Directional Revised Volume
Rev_VT_2 = V1T_2 + V2T_2 + V3T_2 + V4T_2            ;2-way Revised Volume
Rev_VDT_2 = Rev_V_2*DISTANCE                        ;Directional Revised VMT
Rev_VHT_2 = Rev_V_2*(TIME_2/60.)                    ;Directional Revised VHT
Rev_VC_2  = Rev_V_2/LI.1.LOSCCAP_OFPKPD             ;Directional Revised LOSC-V/C
;Select Link: Correct Selected Loaded Network Total Volumes due to FWY-RMP merge Factors:
SEL_V_2 = V5_2 + V6_2 + V7_2 + V8_2                ;Directional Revised Selected Volume
SEL_VT_2 = V5T_2 + V6T_2 + V7T_2 + V8T_2           ;2-way Revised Selected Volume
;==A Test to see RMSE in Evaluation Module by void out Ramp Counts
;IF(LI.1.FTC2=71-75,93-95) & (COUNT>0)
; COUNT=0
;ENDIF
;==Rename OF-Peak Period Loaded attributes and computes several new attributes
;SKS-Note: XX_LnkJctDelay already in TC function of previous assignment; So, _RevMrgPnlty is set to zero.
;_RevMrgPnlty=LI.1.OF_LnkJctDelay
_RevMrgPnlty=0.0

; --VHT Correction for Freeway Merging
_CorMrgPnltyVHT=(_RevMrgPnlty/60.0)*Rev_V_2

;    --Truck Correction Factor for Truck Volume in PCE
_CorTrkVol=V4_2-(V4_2/{PCE-TRK})        ;Correction for Trk Directional Volume
_CorTrkVol2=V4T_2-(V4T_2/{PCE-TRK})     ;Correction for Trk 2-way Volume
_CorTrkVMT=_CorTrkVol*DISTANCE          ;Correction for Trk Directional VMT
_CorTrkVHT=_CorTrkVol*(TIME_2/60.)      ;Correction for Trk Directional VHT
;    --Select Link: Truck Correction Factor for Selected Truck Volume in PCE
_SELTrkVol=V8_2-(V8_2/{PCE-TRK})        ;Correction for Trk Directional Volume
_SELTrkVol2=V8T_2-(V8T_2/{PCE-TRK})     ;Correction for Trk 2-way Volume
;    --Directional Loaded Attributes (Corrected for Truck Unit & Freeway Merging Penalties)
OF_TotVol=Rev_V_2 - _CorTrkVol          ;(Truck Corrected) Directional Total Volume
OF_VCLOSC=Rev_VC_2                      ;Directional LOS-C Volume/Capacity Ratio
;    --Select Link: Selected Directional Loaded Attributes (Corrected for Truck Unit & Freeway Merging Penalties)
OF_SEL_TotVol=SEL_V_2 - _SELTrkVol          ;(Truck Corrected) Selected Directional Total Volume
if (_RevMrgPnlty>0)

     OF_CongTime=TIME_2 + _RevMrgPnlty                   ;(Fwy Merging Penalty Corrected) Directinal Congested Time
     OF_CongSpd=(DISTANCE*60)/OF_CongTime                ;(Fwy Merging Penalty Corrected) Directional Congested Speed
     OF_VHT=Rev_VHT_2 + _CorMrgPnltyVHT - _CorTrkVHT     ;(Truck & Fwy Merging Penalty Corrected) Directional VHT
  else

     OF_CongTime=TIME_2                                  ;Directinal Congested Time
     OF_CongSpd=CSPD_2                                   ;Directional Congested Speed
     OF_VHT=Rev_VHT_2 - _CorTrkVHT                       ;(Truck Corrected) Directional VHT
endif

OF_VMT=Rev_VDT_2 - (_CorTrkVMT)         ;(Truck Corrected) Directional VMT
OF_DAVol=V1_2                           ;Directional Drive-Alone Volume
OF_SR2Vol=V2_2                          ;Directional Shared-Ride 2 persons Volume
OF_SR3Vol=V3_2                          ;Directional Shared-Ride 3+ persons Volume
OF_TRKVol=V4_2/{PCE-TRK}                ;(Truck Corrected) Directional Truck Volume
;Select Link: Summary of Selected Volume
OF_SEL_DAVol=V5_2                           ;Directional Drive-Alone Volume
OF_SEL_SR2Vol=V6_2                          ;Directional Shared-Ride 2 persons Volume
OF_SEL_SR3Vol=V7_2                          ;Directional Shared-Ride 3+ persons Volume
OF_SEL_TRKVol=V8_2/{PCE-TRK}                ;(Truck Corrected) Directional Truck Volume
;    --Two-Way Loaded Attributes (Corrected for Truck Unit)
OF_TotVol2=Rev_VT_2 - _CorTrkVol2       ;(Truck Corrected) 2-way Total Volume
OF_DAVol2=V1T_2                         ;2-way Drive-Alone Volume
OF_SR2Vol2=V2T_2                        ;2-Way Shared-Ride 2 persons Volume
OF_SR3Vol2=V3T_2                        ;2-Way Shared-Ride 3+ persons Volume
OF_TRKVol2=V4T_2 - _CorTrkVol2          ;(Truck Corrected) 2-way Truck Volume
;    --Select Link: Two-Way Selected Loaded Attributes (Corrected for Truck Unit)
OF_SEL_TotVol2=SEL_VT_2 - _SELTrkVol2       ;(Truck Corrected) 2-way Total Volume
OF_SEL_DAVol2=V5T_2                         ;2-way Drive-Alone Volume
OF_SEL_SR2Vol2=V6T_2                        ;2-Way Shared-Ride 2 persons Volume
OF_SEL_SR3Vol2=V7T_2                        ;2-Way Shared-Ride 3+ persons Volume
OF_SEL_TRKVol2=V8T_2 - _SELTrkVol2          ;(Truck Corrected) 2-way Truck Volume
;   --Additional Attributes
OF_VCLOSE=OF_VCLOSC*UROADFACTOR         ;Directional LOS-E Volume/Capacity Ratio
IF (CNT_OFPRD > 0)

  OF_VOLCNT=OF_TotVol/CNT_OFPRD         ;Directional Volume/Count Ratio
ENDIF  

ENDPROCESS

ENDRUN
11-1-3-7-NPHWY00I.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=HIGHWAY PRNFILE="D:\fsutms\d4\S65TODMDL_PRN\CUBE\ASHWY00N.PRN" MSG='Build Off-Peak Loaded Netw Skims (LOV & HOV)'
DISTRIBUTEINTRASTEP ProcessID='SERPM6ID',ProcessList=1-4

FILEI TURNPENI = "{OUTDIR}\OFPrdPnlty.DAT"

FILEI NETI = "{OUTDIR}\OFPK-CHLOAD_{ALT}{Year}.NET"

FILEI LOOKUPI[1] = "{OUTDIR}\EXTERNALTT.TXT"

FILEO MATO[3] = "{OUTDIR}\FinalOFHOVSKM3.{ALT}{Year}.MAT",

     MO=21,22-25,26,30 NAME=COST,DISTANCE,TIME1,TIME2,

     SVCTIME,TOLLTIMEEQ,TERMINALTIME, dec=7*3              ;HOV 3+ Congested Skims (Note: Cost is toll amount)
FILEO MATO[2] = "{OUTDIR}\FinalOFHOVSKM.{ALT}{Year}.MAT",

     MO=11,12-15,16,30 NAME=COST,DISTANCE,TIME1,TIME2,

     SVCTIME,TOLLTIMEEQ,TERMINALTIME, dec=7*3              ;HOV 2+ Congested Skims (Note: Cost is toll amount)
FILEO MATO[1] = "{OUTDIR}\FinalOFLOVSKM.{ALT}{Year}.MAT",

     MO=1,2-5,6,30   NAME=COST,DISTANCE,TIME1,TIME2,

     SVCTIME,TOLLTIMEEQ,TERMINALTIME, dec=7*3              ;LOV Congested Skims  (Note: Cost is toll amount) 
ZONEMSG=100

ARRAY TERM=5,ATYPE={ZONESA}

;Assigning Discrete Terminal time based on new AT (SATX)
term[1]={term1}         ; Existing CBD - SAT1
term[2]={term2}         ; High Density - SAT2 (>40)
term[3]={term3}         ; Medium Density - SAT3 (>18.5 & <=40)
term[4]={term4}         ; Low Density - SAT4 (>2.5 & <=18.5)
term[5]={term5}         ; Very Low Density - SAT5 (>=0 & <=2.5)
PROCESS PHASE=LINKREAD

  IF (A<={ZONESA}) ATYPE[A]=LI.AREA_TYPE ; ASSIGNS AN AREA TYPE TO EACH ZONE BASED ON LAST ENTRY (LIKE TTPREP)
;Period Model CTOLL Modification...
IF (('{TODMODEL}'=='YES')|('{TODMODEL}'=='Yes')|('{TODMODEL}'=='yes'))

;    CTOLLPK={CTOLL}+({DevCtollPk})                ;Peak Period CTOLL
    CTOLLOP={CTOLL}+({DevCtollOp})                 ;Off-Peak Period CTOLL
  ELSE

;    CTOLLPK={CTOLL}
    CTOLLOP={CTOLL}

ENDIF

;IF (CTOLLPK<0) CTOLLPK=.01
IF (CTOLLOP<0) CTOLLOP=.01

IF (('{TODMODEL}'=='YES')|('{TODMODEL}'=='Yes')|('{TODMODEL}'=='yes'))

;    LW.RCTOLLPK=LI.RCTOLL+({DevCtollPk})          ;Peak Period CTOLL (Link Level, consider county difference)
    LW.RCTOLLOP=LI.RCTOLL+({DevCtollOp})           ;off-Peak Period CTOLL (Link Level, consider county difference)
 ELSE

;    LW.RCTOLLPK=LI.RCTOLL
    LW.RCTOLLOP=LI.RCTOLL

ENDIF

;IF (LW.RCTOLLPK<0) LW.RCTOLLPK=0.01
IF (LW.RCTOLLOP<0) LW.RCTOLLOP=0.01

;Set HOT Link Toll Rates...
IF (li.HOT=1)

  LW.VCVAL=LI.OF_VCLOSC*LI.UROADFACTOR

  LW.HOTTOLL_TEM={MINHOTTOLL}+({MAXHOTTOLL}-{MINHOTTOLL})/(1+EXP(6-9*LW.VCVAL)) ; LOGIT EQN
;----------Assume No Toll for 3+SR, and Full toll for DA & SR2 (note- Truck not permitted), compute weighted HOTTOLL as...
    if (LI.OF_TOTVOL>0)

        LW.HOTTOLL=((LI.OF_DAVOL*1.0+LI.OF_SR2VOL*1.0+LI.OF_SR3VOL*0.0)/LI.OF_TOTVOL)* LW.HOTTOLL_TEM

       else

        LW.HOTTOLL=LW.HOTTOLL_TEM

     endif

  ELSE

   LW.HOTTOLL=0

  ENDIF

;use time for impedance unless toll present, then convert toll + service time to time equivalent
  if (li.FTC2=95)                                                                ;For Toll Plaza Links
;     lw.linkcostpk=(li.cartoll*LW.RCTOLLPK*60)+li.svcminutes+(li.svcseconds/60)    ;Peak Period Linkcost
     lw.linkcostop=(li.cartoll*LW.RCTOLLOP*60)+li.svcminutes+(li.svcseconds/60)     ;Off-Peak Period Linkcost
     lw.svctime=li.svcminutes+(li.svcseconds/60)                              

     lw.MCARTOLL=LI.CARTOLL

;     lw.tolleqtimepk=(lw.MCARTOLL*LW.RCTOLLPK*60)                                  ;Peak Toll Cost Equi Time
     lw.tolleqtimeop=(lw.MCARTOLL*LW.RCTOLLOP*60)                                   ;Off-Peak Toll Cost Equi Time
    elseif(li.HOT=1)                                                             ;For HOT Links
;     lw.linkcostpk=li.PM_CongTime+LI.DISTANCE*LW.HOTTOLL*60*LW.RCTOLLPK            ;Peak 
     lw.linkcostop=li.OF_CongTime+LI.DISTANCE*LW.HOTTOLL*60*LW.RCTOLLOP             ;Off-peak
     LW.MCARTOLL=LI.DISTANCE*LW.HOTTOLL

;     lw.tolleqtimepk=(lw.MCARTOLL*LW.RCTOLLPK*60)                                  ;Peak Toll Cost Equi Time
     lw.tolleqtimeop=(lw.MCARTOLL*LW.RCTOLLOP*60)                                   ;Off-Peak Toll Cost Equi Time
    else                                                                         ;For Non-TollPlaza & Non-HOT (Regular) Links
;     lw.linkcostpk=li.li.PM_CongTime
     lw.linkcostop=li.OF_CongTime

     lw.svctime=0

     lw.MCARTOLL=0                                                             

;     lw.tolleqtimepk=0
     lw.tolleqtimeop=0

  endif

;Set Exclude Group for PATH/Skim...
  if (li.FTC2=81,83-86) addtogroup=1     ;HOV 2+ persons Facilities
  if (li.FTC2=82) addtogroup=3           ;HOV 3+ persons Facilities
  if (li.FTC2=59,69) addtogroup=2        ;Transit non-highway optional links 
ENDPROCESS

PROCESS PHASE=ILOOP

; first, skim the network based on travel time, LOV
      PATH=LW.LINKCOSTOP,peni=1-2,excludegroup=1-3,

      MW[01]=PATHTRACE(LW.MCARTOLL),NOACCESS=999.99,dec=2,

      MW[02]=PATHTRACE(LI.DISTANCE),NOACCESS=999.99,dec=2,

      MW[03]=PATHTRACE(LI.OF_CongTime,1),NOACCESS=999.99,dec=3,

      MW[05]=PATHTRACE(LW.SVCTIME),NOACCESS=999.99,dec=2,

      MW[06]=PATHTRACE(LW.tolleqtimeop),NOACCESS=999.99,dec=2

; next, skim the network based on travel time, HOV 2+ Persons
      PATH=LW.LINKCOSTOP,peni=1-2,excludegroup=2-3,

      MW[11]=PATHTRACE(LW.MCARTOLL),NOACCESS=999.99,dec=2,

      MW[12]=PATHTRACE(LI.DISTANCE),NOACCESS=999.99,dec=2,

      mw[13]=PATHTRACE(LI.OF_CongTime,1),NOACCESS=999.99,dec=3,

      MW[15]=PATHTRACE(LW.SVCTIME),NOACCESS=999.99,dec=2,

      MW[16]=PATHTRACE(LW.tolleqtimeop),NOACCESS=999.99,dec=2

; next, skim the network based on travel time, HOV 3+ Persons
      PATH=LW.LINKCOSTOP,peni=1-2,excludegroup=2,

      MW[21]=PATHTRACE(LW.MCARTOLL),NOACCESS=999.99,dec=2,

      MW[22]=PATHTRACE(LI.DISTANCE),NOACCESS=999.99,dec=2,

      mw[23]=PATHTRACE(LI.OF_CongTime,1),NOACCESS=999.99,dec=3,

      MW[25]=PATHTRACE(LW.SVCTIME),NOACCESS=999.99,dec=2,

      MW[26]=PATHTRACE(LW.tolleqtimeop),NOACCESS=999.99,dec=2

; next, convert the toll skims to travel time equivalent
;      MW[07]=(MW[01]*LW.RCTOLLOP*60)+MW[05]                      ;LOV
;      MW[17]=(MW[11]*LW.RCTOLLOP*60)+MW[15]                      ;HOV 2+ Persons Group
;      MW[27]=(MW[21]*LW.RCTOLLOP*60)+MW[25]                      ;HOV 3+ Persons Group
      MW[07]=MW[06]+MW[05]                      ;LOV
      MW[17]=MW[16]+MW[15]                      ;HOV 2+ Persons Group
      MW[27]=MW[26]+MW[25]                      ;HOV 3+ Persons Group
; next, create a terminal time matrix
  lookup name=extt, lookup[1]=1, result=2, interpolate=n,fail[1]=0,fail[2]=0, lookupi=1

  JLOOP

      MW[04]=MW[3] MW[14]=MW[13] MW[24]=MW[23]     ;set TIME2 same as TIME1
      if (i<={zonesi}&j<={zonesi})                 ;internal to internal
        mw[30]=(term[atype[i]]+term[atype[j]])

      endif

      if (i>{zonesi}&j<={zonesi})                  ;external to internal
        ttime=extt(1,i)

        mw[30]=(ttime+term[atype[j]])

      endif

      if (i<={zonesi}&j>{zonesi})                  ;internal to external
        ttime=extt(1,j)

        mw[30]=(term[atype[i]]+ttime)

      endif

      if (i>{zonesi}&j>{zonesi})                   ;external to external
        ttimei=extt(1,i)

        ttimej=extt(1,j)

        mw[30]=(ttimei+ttimej)

      endif

  ENDJLOOP

;Lastly, compute Intrazonals Values - Average of the TWO Nearest Zones
;LOV Skims:
  MW[01][i] = 0                    ;Intrazonal COST/CARTOLL - LOV
  MW[02][i] = lowest(2,2) * 0.25   ;Intrazonal DISTANCE - LOV
  MW[03][i] = lowest(3,2) * 0.25   ;Intrazonal TIME1 (w/o terminal) - LOV
  MW[04][i] = lowest(4,2) * 0.25   ;Intrazonal TIME2 (w/o terminal) - LOV
  MW[05][i] = lowest(5,2) * 0.25   ;Intrazonal SVCTIME - LOV
  MW[06][i] = lowest(6,2) * 0.25   ;Intrazonal TOLLTIMEEQ - LOV
  MW[07][i] = lowest(7,2) * 0.25   ;Intrazonal TOLLTIMEEQ+SVCTIME - LOV
;HOV 2+ Persons Skims:
  MW[11][i] = 0                    ;Intrazonal COST/CARTOLL - HOV 2 persons Grp
  MW[12][i] = lowest(12,2) * 0.25  ;Intrazonal DISTANCE - HOV 2 persons Grp
  MW[13][i] = lowest(13,2) * 0.25  ;Intrazonal TIME1 (w/o terminal) - HOV 2 persons Grp
  MW[14][i] = lowest(14,2) * 0.25  ;Intrazonal TIME2 (w/o terminal) - HOV 2 persons Grp
  MW[15][i] = lowest(15,2) * 0.25  ;Intrazonal SVCTIME - HOV 2 persons Grp
  MW[16][i] = lowest(16,2) * 0.25  ;Intrazonal TOLLTIMEEQ - HOV 2 persons Grp
  MW[17][i] = lowest(17,2) * 0.25  ;Intrazonal TOLLTIMEEQ+SVCTIME - HOV 2 persons Grp
;HOV 3+ Persons Skims:
  MW[21][i] = 0                    ;Intrazonal COST/CARTOLL - HOV 3 persons Grp
  MW[22][i] = lowest(22,2) * 0.25  ;Intrazonal DISTANCE - HOV 3 persons Grp
  MW[23][i] = lowest(23,2) * 0.25  ;Intrazonal TIME1 (w/o terminal) - HOV 3 persons Grp
  MW[24][i] = lowest(24,2) * 0.25  ;Intrazonal TIME2 (w/o terminal) - HOV 3 persons Grp
  MW[25][i] = lowest(25,2) * 0.25  ;Intrazonal SVCTIME - HOV 3 persons Grp
  MW[26][i] = lowest(25,2) * 0.25  ;Intrazonal TOLLTIMEEQ - HOV 3 persons Grp
  MW[27][i] = lowest(27,2) * 0.25  ;Intrazonal TOLLTIMEEQ+SVCTIME - HOV 3 persons Grp
;  LIST = "AREA TYPE FOR ZONE",I(5.0)," IS ",ATYPE[I](5.0)
ENDPHASE

ENDRUN
11-1-3-8-NPMAT00E.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=MATRIX PRNFILE="D:\fsutms\d4\S65TODMDL_PRN\CUBE\NPMAT00A.PRN" MSG='Compile Off-Peak Skims for Selected Trip Veh-Hrs & Vel-Miles'
FILEI MATI[3] = "{OUTDIR}\FinalOFHOVSKM3.{ALT}{Year}.MAT"

DISTRIBUTEINTRASTEP ProcessID='SERPM6ID',ProcessList=1-4

FILEI MATI[2] = "{OUTDIR}\FinalOFHOVSKM.{ALT}{Year}.MAT"

FILEI MATI[1] = "{OUTDIR}\FinalOFLOVSKM.{ALT}{Year}.MAT"

FILEO MATO[1] = "{OUTDIR}\TEMFILES\RHSKIMTT_finalOP.TEM",

   MO=1-5,NAME=COST,DISTANCE,TIME,TIME2,TIME2WTT,FORMAT=TRANPLAN

ZONEMSG=100

jloop

;EQUIVALENT OF WHAT GOES INTO GM for 1+Auto Cong Distrib
   MW[1]=MI.1.COST*100                                        ;Toll Cost 
   MW[2]=MI.1.DISTANCE*100

   MW[3]=MI.1.TIME1*100

;   MW[4]=(MI.1.TIME1+MI.1.SVCTIME+MI.1.TOLLTIMEEQ+MI.1.TERMINALTIME)*100
;   MW[5]=(MI.1.TIME1+MI.1.TERMINALTIME)*100
   MW[4]=(MI.1.TIME1+MI.1.TOLLTIMEEQ)*100                                   ;Used in Autocon
   MW[5]=(MI.1.TIME1+MI.1.SVCTIME+MI.1.TERMINALTIME)*100                    ;Used in G/M Minus TOLLTIMEEQ 
   if (mw[4]=0) mw[4]=99999

   if (mw[5]=0) mw[5]=99999

   if (mw[1]>99999) mw[1]=99999

   if (mw[2]>99999) mw[2]=99999

   if (mw[3]>99999) mw[3]=99999

   if (mw[4]>99999) mw[4]=99999

   if (mw[5]>99999) mw[5]=99999

endjloop

ENDRUN
11-1-3-9-NPMAT00F.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=MATRIX PRNFILE="{OUTDIR}\NPMAT00B.PRN" MSG='Off-Peak Select Link Trip Vehicle-Hours & Vehicle-Miles'
FILEI MATI[2] = "{OUTDIR}\TEMFILES\RHSKIMTT_finalOP.TEM"

FILEI MATI[1] = "{OUTDIR}\SelLnkMatOF_{ALT}{Year}.MAT"

; The MATRIX module does not have any explicit phases.  The module does run within an implied ILOOP
; where I is the origin zones.  All user statements in the module are processed once for each origin.
; Matrix computation (MW[#]=) are solved for all values of J for each I.  Thus for a given origin zone I
; the values for all destination zones J are automatically computed.  The user can control the computations
; at each J by using a JLOOP.
PAR ZONEMSG=100

MW[20]=MI.2.5/6000    ;Time in Hours
MW[21]=MI.2.2/100     ;Distance in Miles
MW[31]=MI.1.1+MI.1.2+MI.1.3+MI.1.4   ;Selected Link Trips
MW[40]=MW[31]*MW[20]  ;Vehicle Hours
MW[41]=MW[31]*MW[21]  ;Vehicle Miles
ENDRUN
11-1-3-10-NPPIL00A.S

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
*echo Highway Off-Peak Period Hwy Assignment Done           = %date%  %time% >>{OUTDIR}\runtime.prn

11-1-4-ASNET00E.S 

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=NETWORK PRNFILE="D:\fsutms\d4\S65TODMDL_PRN\cube\ASNET00D.PRN" MSG='Combine Three Periods Loaded Networks'
FILEI LINKI[1] = "{OUTDIR}\AMPK-CHLOAD_{ALT}{Year}.NET"

FILEO NETO = "{OUTDIR}\Combined-HLOAD_{ALT}{Year}.NET"

FILEI LINKI[3] = "{OUTDIR}\OFPK-CHLOAD_{ALT}{Year}.NET"

FILEI LINKI[2] = "{OUTDIR}\PMPK-CHLOAD_{ALT}{Year}.NET"

;Combine Three Periods Load
PROCESS PHASE=LINKMERGE   

; --Estimate for 24-Hour Directional Loaded Attributes using Period Loadings (Corrected for Truck Unit)
AL_TotVol=LI.1.AM_TotVol + LI.2.PM_TotVol + Li.3.OF_TotVol   ;(Truck Corrected) Directional Total Volume
;    -Selected Link
AL_SEL_TotVol=LI.1.AM_SEL_TotVol + LI.2.PM_SEL_TotVol + Li.3.OF_SEL_TotVol   ;(Truck Corrected) Selected Link Directional Total Volume
;-------------(Weighted) Directional Congested Time
;if (AL_TotVol>0)                                                 
;    AL_CongTime=((LI.1.AM_CongTime)*(LI.1.AM_TotVol)+
;                 (LI.2.PM_CongTime)*(LI.2.PM_TotVol)+
;                 (LI.3.OF_CongTime)*(LI.3.OF_TotVol))/AL_TotVol
;  else
;    AL_CongTime=(LI.1.AM_CongTime+LI.2.PM_CongTime+LI.3.OF_CongTime)/3 ;Simple average for ZERO Volume
;endif
;--------------Diectional Congested Time (Maximum value of three period values)
; SKS (10/12/2006):  AL_CongTime=MAX(LI.1.AM_CongTime,LI.2.PM_CongTime,LI.3.OF_CongTime)
AL_VCLOSC= AL_TotVol/(LI.1.LOSCCAP/LI.1.CONFAC24H)  ;(An Esimated) Directional LOS-C Volume/Capacity Ratio
                                                 ;CONFAC represnts 24-Hour Condition
;-------------(Weighted) Directional LOS-C Volume/Capacity Ratio - (A Rough Estimate for 24-Hour Condition)
;if (AL_TotVol>0)                                              
;    AL_VCLOSC=((LI.1.AM_VCLOSC)*(LI.1.AM_TotVol)+
;                 (LI.2.PM_VCLOSC)*(LI.2.PM_TotVol)+
;                 (LI.3.OF_VCLOSC)*(LI.3.OF_TotVol))/AL_TotVol
;  else
;    AL_VCLOSC=(LI.1.AM_VCLOSC+LI.2.PM_VCLOSC+LI.3.OF_VCLOSC)/3 ;Simple average for ZERO Volume
;endif
;-------------(Weighted) Directional Congested Speed
;if (AL_CongTime>0)
;     AL_CongSpd=(LI.1.DISTANCE/AL_CongTime)*60               
;   else
;     AL_CongSpd=(LI.1.AM_CongSpd+LI.2.PM_CongSpd+LI.3.OF_CongSpd)/3 ; Simple average for AL_CongTime of zero value
;endif
;------------- Directional Congested Speed (Minimum Value of three period values)
; SKS (10/12/2006): AL_CongSpd=MIN(LI.1.AM_CongSpd,LI.2.PM_CongSpd,LI.3.OF_CongSpd)
AL_VMT=LI.1.AM_VMT + LI.2.PM_VMT + LI.3.OF_VMT               ;Directional VMT 
AL_VHT=LI.1.AM_VHT + LI.2.PM_VHT + LI.3.OF_VHT               ;Directional VHT 
AL_DAVol=LI.1.AM_DAVol + LI.2.PM_DAVol + LI.3.OF_DAVol       ;Directional Drive-Alone Volume
AL_SR2Vol=LI.1.AM_SR2Vol + LI.2.PM_SR2Vol + LI.3.OF_SR2Vol   ;Directional Shared-Ride 2 person Volume
AL_SR3Vol=LI.1.AM_SR3Vol + LI.2.PM_SR3Vol + LI.3.OF_SR3Vol   ;Directional Shared-Ride 3+ person Volume
AL_TRKVol=LI.1.AM_TRKVol + LI.2.PM_TRKVol + LI.3.OF_TRKVol   ;Directional Truck Volume
;    -Selected Link
AL_SEL_DAVol=LI.1.AM_SEL_DAVol + LI.2.PM_SEL_DAVol + LI.3.OF_SEL_DAVol       ;Directional Selected Link Drive-Alone Volume
AL_SEL_SR2Vol=LI.1.AM_SEL_SR2Vol + LI.2.PM_SEL_SR2Vol + LI.3.OF_SEL_SR2Vol   ;Directional Selected Link Shared-Ride 2 person Volume
AL_SEL_SR3Vol=LI.1.AM_SEL_SR3Vol + LI.2.PM_SEL_SR3Vol + LI.3.OF_SEL_SR3Vol   ;Directional Selected Link Shared-Ride 3+ person Volume
AL_SEL_TRKVol=LI.1.AM_SEL_TRKVol + LI.2.PM_SEL_TRKVol + LI.3.OF_SEL_TRKVol   ;Directional Selected Link Truck Volume
; --Estimate for Two-Way Loaded Attributes using Period Loadings (Corrected for Truck Unit)
AL_TotVol2=LI.1.AM_TotVol2 + LI.2.PM_TotVol2 + Li.3.OF_TotVol2   ;2-Way Total Volume
AL_DAVol2=LI.1.AM_DAVol2 + LI.2.PM_DAVol2 + LI.3.OF_DAVol2       ;2-Way Drive-Alone Volume
AL_SR2Vol2=LI.1.AM_SR2Vol2 + LI.2.PM_SR2Vol2 + LI.3.OF_SR2Vol2   ;2-Way Shared-Ride 2 person Volume
AL_SR3Vol2=LI.1.AM_SR3Vol2 + LI.2.PM_SR3Vol2 + LI.3.OF_SR3Vol2   ;2-Way Shared-Ride 3+ person Volume
AL_TRKVol2=LI.1.AM_TRKVol2 + LI.2.PM_TRKVol2 + LI.3.OF_TRKVol2   ;2-Way Truck Volume
;    -Selected Link
AL_SEL_TotVol2=LI.1.AM_SEL_TotVol2 + LI.2.PM_SEL_TotVol2 + Li.3.OF_SEL_TotVol2   ;2-Way Selected Link Total Volume
AL_SEL_DAVol2=LI.1.AM_SEL_DAVol2 + LI.2.PM_SEL_DAVol2 + LI.3.OF_SEL_DAVol2       ;2-Way Selected Link Drive-Alone Volume
AL_SEL_SR2Vol2=LI.1.AM_SEL_SR2Vol2 + LI.2.PM_SEL_SR2Vol2 + LI.3.OF_SEL_SR2Vol2   ;2-Way Selected Link Shared-Ride 2 person Volume
AL_SEL_SR3Vol2=LI.1.AM_SEL_SR3Vol2 + LI.2.PM_SEL_SR3Vol2 + LI.3.OF_SEL_SR3Vol2   ;2-Way Selected Link Shared-Ride 3+ person Volume
AL_SEL_TRKVol2=LI.1.AM_SEL_TRKVol2 + LI.2.PM_SEL_TRKVol2 + LI.3.OF_SEL_TRKVol2   ;2-Way Truck Volume
;   --Additional Attributes
AL_VCLOSE=AL_VCLOSC*UROADFACTOR         ;(An Estimated) LOS-E Volume/Capacity Ratio
IF (LI.1.COUNT > 0)

  AL_VOLCNT=AL_TotVol/LI.1.COUNT        ;(An Estimated) Directional Volume/Count Ratio
ENDIF                                   ;Note: Count represents directional 24-hour count 
;Calulate All day Congested time and Speed based on summation of period VMT & VHT (SKS-10/12/2006):
if (AL_VMT>0)

  AL_CongTime=(60*AL_VHT*LI.1.DISTANCE)/AL_VMT   ; in minutes
 else

  AL_CongTime=((LI.1.AM_CongTime)*0.25 + (LI.2.PM_CongTime)*0.25 + (LI.3.OF_CongTime)*0.50)

endif

AL_CongSpd=(LI.1.DISTANCE/AL_CongTime)*60

ENDPROCESS

ENDRUN
11-1-5-ASNET00D.S

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
RUN PGM=NETWORK PRNFILE="D:\fsutms\d4\S65TODMDL_PRN\CUBE\ASNET00L.PRN" MSG='Write HOT Lane Loadings'
FILEO PRINTO[2] = "{OUTDIR}\HOTLANEVC.PRN"

FILEI LINKI[1] = "{OUTDIR}\Combined-HLOAD_{ALT}{Year}.NET"

FILEO PRINTO[1] = "{OUTDIR}\HOTLANELOADS.PRN"

if (HOT=1)                        

PRINT CSV=T LIST=A(5.0),B(5.0),FTC2(5.0),AM_DAVOL(10.2),AM_SR2VOL(10.2),AM_SR3VOL(10.2),AM_TRKVOL(10.2),AM_TOTVOL(10.2),

                 PM_DAVOL(10.2),PM_SR2VOL(10.2),PM_SR3VOL(10.2),PM_TRKVOL(10.2),PM_TOTVOL(10.2),

                 OF_DAVOL(10.2),OF_SR2VOL(10.2),OF_SR3VOL(10.2),OF_TRKVOL(10.2),OF_TOTVOL(10.2),

                 AL_DAVOL(10.2),AL_SR2VOL(10.2),AL_SR3VOL(10.2),AL_TRKVOL(10.2),AL_TOTVOL(10.2), printo=1

PRINT CSV=T LIST=A(5.0),B(5.0),FTC2(5.0),AM_VCLOSC(10.2),AM_VCLOSE(10.2),

                 PM_VCLOSC(10.2),PM_VCLOSE(10.2),

                 OF_VCLOSC(10.2),OF_VCLOSE(10.2),

                 AL_VCLOSC(10.2),AL_VCLOSE(10.2), printo=2

endif

ENDRUN
11-1-6-ASPIL00A.S

; Do not change filenames or add or remove FILEI/FILEO statements using an editor. Use Cube/Application Manager.
*echo Highway All/Three Period Hwy Assignment Done                    = %date%  %time% >>{OUTDIR}\runtime.prn

Corradino



SERPM6.5 TR3 – Model Application Guidelines

