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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or

- reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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 USERS MANUAL FOR THE OPTIME SYSTEM"
' Philippe”H'.- Eberhard and Werner o.’ Koellner -

Lawrence Radiation. Laboratory
University of California
Berkeley, Cahforma 94720

Februa.ry 1971 :

" ABSTRACT .

This is a handbook for the use of the OPTIME SYSTEM FOR FITTING

vTHEORET.ICVAL E‘X"PRESSIONS.' It is based on Version 3.1 of"the OPTIME

- system. The p‘roc‘edures of maintéining and distributing the prograrn as

well as the programm1ng requirements on the part of the user are described.

Several opt10na1 features, among them easﬂy useable subroutines to

' perform Mohnte Carlo 1ntegrat10ns, to calculate error rnatnces, and to

histogram selected quant1t1es of the user's data, make the OPTIME system
a reliable and versatile tool for the solution of f1tt1ng a d1str1but1on of data
pomts to a. mathematical expressmn. _’ '

Procedures to minimize computer time and some technical 1nforma-
tion about the structure of the system are also given.’

Sections 1, 2, and 3 are probably sufficient for the user who wants to

"do a relatively simple fit. Other sections are 1mportant for more soph1s-

ticated or non-standard usage.



1.0 GENERAL PURPOSE AND DESCRIPTION

OPTIME 1s a system to perform and to check f1ts by max1mum- _
l1ke11hood or least square methods. o

_ leen exper1mental events with spec1f1cat1on |§ Ik’ and glven ‘a theo-

retical distribution y(x, a) such that y(x, a) dx is an expectation value for the
n_umber of events in the hype_rvolume dx, ‘OPTIME permits a user to find the
values' |a| that‘ represent the exper'imental data best, The value of the func-
'tlon y(x, a) should be furnlshed by a user-coded routine for dlfferent sets of :
values of |x| and d1fferent sets of va.lues of |a| The f1tt1ng is performed
by max1m1z1ng a functlon w(a) whose expressmn depends on the data |§ 'k’-
"~ on the user- -coded function vy(x,a), and on the type of fit that the user may
select. The max1m1zat1on 1s performed by using steppmg procedures de-
scribed in [1]. o ‘ , '

The program contalns opt1ons to produce pr1nted or CRT h1stograms
of selected quant1t1es of the user's data, to superpose fitted curves on them,

to calculate 1ntegra1s of functlons, and to compute error matr1ces. :

1.4 The Structure of OPTIME

The Opt1me system con51sts of an assembly of subroutmes The user
. must add a ma1n program and several other subroutmes to make it an oper-
.at1onal fitting program. It operates in three phases, Whlch are in part de-
termined- by the requlrements of the user. These phases are pre -fit proc-
essing, f1tt1ng, and post- f1t process1ng They will be described very briefly
~in the following sect1ons - B |
~ In the pre-fit processes the experimental data points. are read from a
tape and only the pertinent informat_iou is kept for the fits and the post-fit
processes, Integratioh points should be generated at that time if they are 7
needed later. Also histograms should be prepared in that phase of the program.
The fitting be_ginswith calling a routine MAXIME with some initial _
values for the parameters in a transfer vector. This vector will be returned
filled w1th the best values found by the fit. v | _ v
The post-fit process1ng contains optional features that the user may .
want to use to check his fits or to interpret the value of them. Plottmg of -

: h1stograms of da.tapomts along w1th a theoret1ca1 predlctlon, computa.tlon of
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error matnces, -and maklng 1ntegrals of the functzon are all part of the

post-fit processing.

1.2 Pre-fit Proces 'sing

Pre f1t processmg entails the preparatmn of data for the f1tt1ng rou-. ,
tine and, if des1red the preparatmn of data to be. h1stogrammed It in-
volves the readmg and mampula.tmn of exper1menta1 data as well as the
preparatmn of 1ntegrat10n po1nts whlch may be genera.ted by Monte Carlo

methods

1.21 Expenmental da.ta

The subroutme IMME controls the readmg of expenmental data To

read one experimental event IMME calls a subroutine GETUMA1. The stand- B

ard version contained in the OPTIME system reads a format called .
"ARROW". format [2] at Berkeley. For other formats the routine must be
,'replaced. IMME makes o.nev datapoint at a time available to the user sup-
‘plied subroutine DOME._ There. the ﬁserv:may selbec't,.."reje'ct,-. or modify the :
informatiqn. Fo‘r' each datapoint that the user wishes to consider during the
© fitting, he writes all pe.r_tinent information into a transfer vector. This
vector will be ’caile.d one data.poi'nt from her_e on. Unless the user s’,pecifies'

otherwise, a weight of 1.0 will be assumed for a datapoint.

1.22 In tegratmn points -

For a11 types of fit, except for type 11 (see under KTYPE, Sectlon
3.2) 1ntegrat10ns are requ1red The subroutine INTIME, called by the user
 from the main program, contrqls the generation of integration points and
makes them-aiso_ available to the subroutine DOME, .similar to the proce-
~ dure for experimental data, For generation_of the integration points for '
use in numerical integrations a subroutine GETUM2 is called by INTIME
_ For the cases that deal with partlcle 1nteract1ons, a vers1on of
GETUMZ is 1ncorporated in the system That GETUMZ calls SAGE [3] y a
| ‘Monte Carlo event generator, to generate such events. The user spec1f1es
the number of events to be generated _a.nd other input quantities, like the =
number of particles in the final-é'tate, rnas_ses, and energy (see also sec-

tions 3.2 and 4.3).



The number of integration points that are.required'to make the inte_—. '
_gration‘statistically- ac'cu-'ra_te can be reduced by providing so;called refer-
 ence functions.  This. option, which will cause the overall execution time to
- be reduced, is described. in Section 4.5. | v o

The user can also supply his own integral as descrlbed in Section 7. 32
A s1ng1e p01nt of 1ntegrat1on is then generated for which the’ user supphes .

the value of the 1ntegra1 as he knows it,

1 23 Preparat1on of h1stograms

- To prepare data for hrstogrammmg after the f1tt1ng phase, the user
prov1des a subroutrne HISTME, from wh1ch he calls a subroutme HIST after
having stored in a transfer vector the quantity to be histogrammed for this
'datapo1nt and the hlstogram number Superposition of a fitted curve to a
h1stogram of exper1mental quant1t1es in the post- f1t per1od makes 1t neces-
sary to generate 1ntegrat1on p01nts in the pre- f1t process, because 1ntegra-
- tion ‘points are used for the dlsplay of the curve, Therefore, HIST must be

.called for the 1ntegrat10n p01nts as well as for the experlmental events. '

- 1.3 Fitting

The f1tt1ng consists of adJust1ng the parameters |a| so that the theoret-
" ical function y (Ix] ]al) fits the dlstnbutlon of the expe r1menta1 datapoints.
The value of the function y(x,a) is given by the user-coded subroutine HUME

for the point of coordinate

The fitting is pe rformed following a call from the user-'supplied main
program to the--subroutine'MAXIME, The routine makes the fit by maxi-
mizing a function w(a) that depends on the type of fit (estimator), on the
datap01nts, and on the function y(x,a). By setting a common variable '
KTYPE to'a spec1f1c value, the user may choose a part1cular steppmg pro-
cedure and a particular type of estlmator from those available in OPTIME.
Different estlmators correspond to d1fferent functlons w(a) as described in
' {1]. For instance, for KTYPE 11, w(a) is the loganthm of the likelihood
Elogy(lx’l la|) :

Advice about ‘what type should be used can be found under "KTYPE"

in Section 3.2.
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1.31 The user function

" ‘The "fu'ncti'on y(x, a) is referred to as the user functi’on, a function of
the vanable parameters |a| and the var1able ,xl whose value is. e1ther the
datapomt |§ Ik or- the 1ntegrat10n pomt lel The user must prov1de a sub-

routme HUME in wh1ch he calculates y from lxl and |a| g1ven to h1m in "

transfer vector. He has to store the result in a proper locatlon in ‘

'COMMON

The funct1on y(x, a) is the expectation value of the d1str1but10n of data-

points in the space of |x| if |a| were the true values of the parameters (see

."Ref [1], Section 1.2). When integration points with weight Q , are involved -

in the fit, itis important that ; Ql vy, a) represent the true 1ntegral of y.
‘For instance, if SAGE is used, the welghts of the 1ntegrat1on pomts o

_reconst1tute phase space. To obtain the correct result, y(x, a) should be

the, square of the matrlx element: correspond1ng to the parameters lal and
to the vanable |x' ' . ‘

- For types 11 to 14 the function y has Just the shape of the expected _
d1str1but1on and the fit won' t try to normahzs it to the expenmental data.

For types 3,4 and 20 the funct1on vy is bemg adJusted so that the nor- -

'mal,lzatlon_ of_y,.to the total nrunber of datapoints is of some 1nf1uen<‘:e in the

fit.

1,32 Variable and,c_onsta.nt.parameters

Prior to calling MAXIME the user stores in a transfer vector PARME

. all parameters, fixed and variable, and any other information that he may |

want to have ava1lable in HUME, but that does not depend on the datap01nt.

Ina companion transfer vector |LOC I the user spec1f1es which of these

parameters are to be variable during this f_1t,he also must spec1fy how

many parameters are to be varied. If the fit is good, the values of the var-

iable "par‘ameters' |a"| that have been declared good are printed and left in a

vector in blank COMMON, Those valués are used for some 'optiOnal caleu’-

lations and for the computations of the error matrix, While checking and

o .accepting that last set of values of Ial M.AXIME computes the next step.
- _W1thout further ‘checking that next step, MAXIME will return the value of
. PARME. in the transfer vector with that last step 1nc1uded '



_ YMAXIME,.Vma.y,be called »revpea.tedly to fit different sets of variable
. parame_teré, each time .us_ing the same vector PARME in the calliug se-
quence. In that case the final va‘luee of the vectors PARME UDA, 'and |
WGT from one f1t will automatically become the 1n1t1al values for the next

fit, unless the user alters these values.

1, 4 Post-fit Processmg

Post- f1t1process1ng 1nc1udes the optional calling of several available
subroutines, for example, to calculate an error matrix, or to normalize
‘and print h1stograms, if hlstogram data was prepared durmg the pre -fit
processing. '

The user may call the subroutme AROME to calculate and prmt the -
error matrix for the variable parameters. The subroutines NORME or
ENORME may be called to calculate and print the integral of the function yv
by using the infegration poinfs If the user wants a fitted curve on his |
histograms, FAME must be called. FAME w111 multiply a we1ght Q( o) asso-
ciated with an- mtegrauon point by the function y(x, a) given by the user-
function routine HUME. H1stogramm1n_g the integration points with this new
weight will represent the fitted curve. To print hi'sutograms, the usef final-
ly calls the subroutine COCHIS [4]. N

%




:2 0. EXAMPLE OF AN OPTIME PROGRAM

Thls sectmn contams an example of an OPTIME user 5 program and "':’{

the correspondmg pr1ntout It was coded for use a.t LRL ona 6600 corn-'..

('vputer (havmg character1st1cs descnbed in Sect10n 10.1). The card 1rnages

'for th1s same ‘deck are also stored in the second f11e of the source program -

tape, whlch is ava1lab1e on request from Werner Koellner. The new user

i"mlght well punch this- deck as a startmg po1nt for the use of OPTIME




2.1 Program Deck.
. o . +TAPE20=]1sTAPE29=1,TAPE30= 1’
. 600002 “comMON. - z(1)

] .. - 0000C2 . ODIMENSION 12014
Tl £00002 . EQUIVALENCE (L, 12)

PkJGKAM SANrLE(INPUT DUTPUT TAPEL=1, ihPtd 1 TAPt~ 1 TAPES 1.

Y

€00002 - conno~1uxswus/ R
T e DUMMY(BD. LEVTH
R .oooooz;', ~ - COMMON/NORME / T P RN
I A C . o NEWs . . WTEV, - . NINT, © CWFINT,

' . WTHIST. .7 - = R

';foooqoz»f;i-j * COMMON/WRIME / B R e
R e KTEV, | KTINT, . KTSCRy = KTHISTR,  KTHISTF.
e - U KTREALs " - KTFAKEs  IWNRIME, ° ‘KWERRy . ~ KTAPE, -
- NWKD o " ‘ T

11000002 ' COMMON/IMME/ I P N I
ST T T LEVENT,  LBURRy T LSTOR, o [TAPE, NOEVR, 1.
- et T NGEVE, . LwoRoL, _LEVF. o LEVR R

: 000002 . - DATA ITAPE/O/ e ' ‘ ]
000002 . - . DATA LEVENTILBUFF,KTEV'KTINT KTSCR'KTREALOKTYPE'KTHIS
R 1500110271172'30v5v13120/
000002 Lo DATA KTHISTFIqu T

006002 . COHMDN/GAME/ S e e DT
ARG ,,xrvpc. KEND, . {TPRINT
000002 . - LOGICAL~ CUUTPRINT

000002 - . . COMMON/WUMEZ . oo S
: e Yo oo 7 ETAL2)y  KDERy” - KPTy NWe
e MULT, - -KINDy . ICASE - :

D “_JHL/HML . /H2/ODH - IHSINH _JH&ZEH . /TOTALS/NHISTS .
<. 0000020 - . DIMENSION Hl(l).oﬂ(la.uutli.lnlxo TN N
©.000002 * .~ DATA (NHISTS=1) .

"oooooz . DATA Hz.oH,Nu.lN/-ﬁ.'o 5.20.5/

. 000902»__‘ ! ADIHENSION PARME(QD'LOC(G’vHGT(Q)pUDA(k)
- 000002 .- DATA PARME/ ) )
e o X 5,50e90e5¢04/ . o
000002 DATA LOC sWGT4UDA/ 143 0274 4‘1-'4‘ 01/
000002 - | " DATA MSTYEP, NBOUND.NPAR,HAXPAR REF/
- o X lOylev‘cl 0/ .

i 000002, - l'f,CDMMON/CASNE/ o ;“-ff':_ _Vﬂ;,*i'i,"""' _fﬁhv'm~}.vm
! T TL L NCASE - L SR : .
1000002 " . COMHON/TOH&/

: . : T HFAC, 7 NTOTF(20)"
000002 - COMMUN/NUNAME/ S e e o
G o e . XXX(3)y - T2NDy - L TCONST, Wiy . - Wit B
. . 000002 - . - LJGICAL AT2NDy TCONST T T

¥

‘- gooooz . COMMDN/NPR/NOVA ;

= =104/3s
= 1./3.

006002 WL
1000003~ "DH




_ _ «XEAD AND_Phqcsss REAL .DATA
000005 "ﬂ CALL IMME

: .GENERATE ALTDGETHER 150¢ DATAPOINTS : .
_.USF 500 DATAPOINTS FOR THE FIT.AND ALL FUR HISTOGRAMMING

onon. o0

17000006 © ©  NTOTF=500.
000007 . - - HFAC=3.3 o
000011 . . CALL 1~11n5(1)

.INITlALllE OPTIME STDRAGE (FOR CALLING NDRNE BEFOR

—= 000012 AL PR:PME(PARHE'LOC HGTvUDA.HSTEP.NBUUND'NPAk MAXPAR,,?d;v‘

.CALCULATE THE-INTEGRAL Y(X,PARME) OX AND STORE. IN Wi FOR FAME e T et i e e e

hCALL NORME(NI,PARME.éHTESTl v

000022 - L " ;
R .".NoRnAszE HISTOGRAM NEIGHTS AND PLOT ro see olsrxxaurxan
-~ +BEFORE THE FIT

cO0cn nobo ooo

000025 © - CALL FAME(PARME)
. 000C27" . CALL COCHISE
' 000030 2  CONTINUE -

.Dd A FIT ‘OF. NPAR ( 2) PARAM:TERS

“fi:ooqoéoa' CALL MAXIHE(PARNE.LOC.HGT.UDA.NSTEP.NBDUND.NPAR.MAXPAR)_}Lg

v .CALCULATE THE ERROR MATRIX
00004C : CALL AROME(PARHED R Lo e

" UNORMAL I2:. THE WISTOGRAM WETGHTS USING HTE HUME FUNCTIUN o

~+WITH PAKAMETERS aPJUSTED TO PLOT & FITTED CURVE . " i

foon ocoo oo

“ 000042 ¢ - 'I«CONTINUE . e

- 000042 . <. . CALL -FAME (PARME) .
S 000044 . CcALL cacnls T 0
‘000045 - . STOP oL
000047 END

2

L. 002371

PROGRAM LENGTH XMCLUDING 170 BUFFERS -

.FUNCTION ASSIGNM:NT)'

STATEMENT ASSIGNMENTS S
1= 0CL043 2 0 - €00031

: BLOCK NAMES AND LENGTHS

- 000051 - HISTME . “ (D0CC6 . WRIME "= 000013 - IMME = = 000011 .- GAME -, 000003

000604 - NORME

HUME, = goccll. | Ml - 9C9001 W2 = ..C000CT ~ H3 -0000C1 . - Ha - '0000C1 . "TOTALS - 000001 - . &
CCASME. <" 0000CL - TUME. = 00025 | NUNAME .= . CCOCOT - NPR -~ = 000001 - R ol



VAR[ABLE ASbIGNMc\TS

oW - 000025C1L ouvmv;f-,ircccoocoz ETA ' = 000001C07 WFAC . = 00000016 HZ . = .CODOOOCLO IM -~ 000000CL3 -
©ITAPE - COTOIICCS-IZ - 00C0OCOL KTEV. - COG000C04 KTHISTE- £30G04C04 KTHISTR- .0C0003C04° KTINT® = 00000C04. - °
CKTREAL =  0OC0Z5C04 KTSCR. = 030002C04 KTYPE. = G0000OCO& LBUFF: =  0GOCOLCCS LEVENT =  GO000GCOS LOC -~ - 0061C6 . .

. MAXPAR - 000125 - MSTEP. - 000122 NBOUND ‘= . 000123 ~ NH' . .= ..020C00C12 NHLSTS .- .CO0000C14 NPAR =~ -
(L UNTITE L - 000OCICLe PARMES - 000102 REF. . - 000126 - TCONST = - 006J04CLT. TPRINT < 00000206 T2ND::"
" uoa -_;-j 300116 © WGT.- = COOL12 " . WE - .609005¢ 17 XXX = 90GC00CLT Z . | - - 000000COLC -

Q00124 % L
. 000003C17¢ $

' T-.y-3ﬁsraa1 OF CONSTANTS-0209520 - renps--ovuloc . INDIRECTS 000102 A

f":Rour;Ne:cosprLes*;Nggslécca




S e SUBROUTINE DUME(DATA) : . e T
- .000002 COMMON Z(1) . T St
/000002 .- DIMENSION 1Z¢1)
000002 . - EQUIVALENCE (Z,12)
000002 ,COMMON/HUME/V.ETA(Zi.KDER.KPT.Nu,M L]

KIND,ICASE .

-~ 000002 - COMMON/ IMME/X (T} ;LEVF,LDATA
- 7000002% .. - DATA (I1QUIT=eHQUIT ).
/000002 © . DIMENSION .DATA(1). ‘
©5 000002, T UNW =2 -
£ 000003 0 | ETA =1, SRR —
'00000% - IF” (KIND EQ.ll co T0 5 - '
SRR
. “c. '.KIND 2- GENERATE INTEGRATION POINTS FLAT
' e . BETWEEN =3.333 AND 3.333
e LGETUMZ IS NDT USED (SEE NEXT PAGE Y
BRI S o - N
~ 000007 .. . . DATA(L) = 6.66 6% (RGENIR)=0.5) in e o
4 - 2.000014 :° - DATA(2) = 0.8 -- : o .
. 000015 . UMULT. ="l 2 - A
; -7 000016, . :RETURN - S
) ~000017 S_CONTINUE ‘
i c -.x1~o=1 - PRDCESS REAL DATA o
i SR TR R
. 1000017 . . XK= HOR0(3ll :
: e B _
c .HAKE A Cut oN THE DATA CIN YHIS TEST ALL WILL. PASS) . P
C ) A e e

-éboobzx-j’ CUIE (XKAGT3. 333) RETURN-
000026 T TF (XKeLT.=3.333) RETURN

+HAKE ONE- DATA POINT I

oOoOM

000031 .. - DK=0.8 - -

000033 - -~ _ :.DATA(1l) = XK

‘000034 .. - DATA(2) = DK

B RN 77000036 - T MULT. =] .
S T T 1000037 . RETURN .

R S 0000377 - ¢ TEND

© SUBPROGRAM ‘LENGTH
000066

- FUNCTION Assxcnnenrs LT e T e T e e L

STATEMENT ASSIGNMENTS
5L 00"020

BLOCK NAHES AND LEN(:THS - s
. - 300001 HUME L= _,_C)'COO 1 B IMHE -

'OOAOOi");. RN

. VARTABLE- Assxcnuewrs L ‘ ‘ ~ voiben ) X : R LT
DK .- 000065 L ETA - 0D0001CCZ fQuIT - 000062 - 12" " -’ 000000COL.KIND | -, '000007C02, MULT = 000006C02 . -
ToNW. . = 00000502 R . - 000063 X, _ 000000C03 XK - = 00QUé4 --Z . - = 000C00COL . ’ ek

T sTakT DF CUNSTANTS-COCLQZ ' iTénp;efQOOQsz" - INDIRECTS-000060 ;ﬁf‘:Qi. g e




5 Jbr\UUTI \l._ b[:TUMZ(IB LN)

'*gcw" . .DUMMY KDUTINE, 7o ELIMiNATE THE STANDARD GcTUMZ B TIr DL AR
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“000015.~ " CALX(TY-= ALOG(XKP)
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€00033 "2 CONTINUE
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CUiT 000043 0 UIUKQ S ALOGT): L _
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"FIT NUMBER 1

. NUMBER ‘OF VARTABLE PARAMETERS
. HIGHEST ORD.NO. OF VAR.PARAMS .. ="
~ FAX.NUMBER.OF ATTEAPTED STEPS =

. CPARME . L. - VARLABLE. - .  UNWEIGHTED
V.. ARRAY - - - PARAMETER -~ . ° 'DERIVATIVE .
TO-LMAX. . o0 LOCATION-" 77 " INCREMENTS . -

1) 08.0CCEe00 T, . T 1T o 1J000E-02 . .
2".»‘. . S .'3 ] SE 1_.000‘.5._0.2_ .
3)". 5,00CE-01 . S LT

TYPE OF FIT MAX.LOG KIYPE= - - . 13
- "NUMBER .OF - EQUATIONS FOR BOUNDS = 1 .
" "NUMBER OF TAPES (FILES) USED Y T
COKTEVE . -0 "1l KTINT= ° 0 2 U KTSCR=

30  KTHISTR= 207 KTHISTF=. .29 ~ KTREAL= _ < .5  KTFAKE=" . X




AT STERCNUMB. 0. T L ' St FIT NUMBER 1

PARAMETERS

LOCATION' - :CENTRAL - INCREMENT ~ -DERIV.FLAG - PARTIAL ..~ COMMENT -~ NEXT-. . - 'BEST.
"IN PARME . VALUE FOR™ . - . wW.WD-D . DNS .- UL PROPOSEDT - VALUET
L UARRAY. U S DERIVATIVE P M RM o UUSTEP.- . - SO FAR

SLC o .M a0 i 5.000E#00 - 1.00CE=02 - - 1.0528¢02 .. . <=1.318E+00- - -5.000E+00"
G 3 5l00CES0L T 1.000E-02 - L 5.406E+01 U 3.169E=01- " 5.100E~01

S FUNCTION scus 211

CENTRAL™ ~* .~ = 7+ T TouAL . ‘.. " 'GRADIENT. - . BEST..

: CUvALUE. L o DNS [ j S DOT STEP . VALUE.
3 B S 1JS92E02. . 1.592E402 . . =19.57 . .

'i*vtn;t#tytttitt;tttt#it*#t#ttttittttttttttttt;:yt;tt;t;itapggyt#ggtgvyy;:;yqq;ygggtt;*qg;t@;;yi*ity:ygg;f;:iygyyquq%g_J“.:;_

f-iZ#}a

AT STEP NUME . 1 . FIT NUMBER 1 -

§ LOCATION - CENTRAL -~~~ INCREMENT. =~ DERIV.FLAG  PARTIAL - ~ COMMENT - .  NEXT. . - BEST._ - . = ,_
| IN PARME . - * VALUE = . - FOR WWOD ., . ONS S ‘PROPGSED .~ - VALUE :
! CARRAY. T T DERIVATIVE . P MR M CU USTEP . SO FAR ..

1 3.682E400  1.472E-01 - . YL 249308401 .. . -6.729E-01° . 3.535E4G0°
'3 TBul169E-01 - -4.3106-02 -~ 1.730E+01 " i 3.1226-01 . B.169E=01 -~

FUNCTION. S ) . | :.' S S .. s SCM= 221

CENTRAL ™ = * .- CL S . TOTAL.. . " (GRADIENT . - - BESE
CVALUET o S s soNs T o . DOT STEP . VALUE

S os3a3 o T 16125 S 4.660E+01° - . . 38.79

ﬂ’tttvtttz#a##*#*#y#é#y#*#?am;k:***it*iq;zttk§¢ttt:t;g#t;#t}gifﬁqugg:#45§#f#t#i;;gitqt;ytytvy;:yty#yg;tggt##gqgt4§gqgggy”_i"
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© . Cl.45.27.

Cl.45.27.
Cl.45.28.
Cle45.29.
01.45.35.

01.49.34.
- 01.49.42.
01.49.42.
01.49.46.
01.49.46.
© 01549.53,

01.49.53,
01.50.07.

- 01.50.C8.

¢l.50.08.
0l.53.4C.
Cl.53.4C.
Cl.53.40.

01.53.41,
'01.53.43.

01.53.43.
C1.53.48.
01.53.48.
0l.53.48,
C1.53.5C.
01.55.C5.
Cle55453,
01.55.53.

"01.55.54.
01.55.54.

01.55.57.

‘Gl.55.57.

01.56.20.

0l.56.21..
Cl.56.21.

C1.56.21.
01.56.21.
Cl.56.21.
Gl.56.24.

0l.56.244

01.56.25.
01.56.25.

01.56.27.

Cl.56.28.
02.01.18.
02.01.18.
02.01.19.

"02.01.19.

C2.01.20C.
c2.01.20.

-02.01.26G.

02.01.20.

SAMPLAOC,
SAMPLDC.
SAMPLGO,
SAMPLOD.
SAMPLLO,
SAMPLGG,
SAMPLCN,
SAMPL QN
SAMPL OO,
SAMPLCC.,
SAMPLCD,
SamMpL0n,

SAMPLOU

SAMPLNYD.
SAMPLAN,
SAMPLOD,
SAMPLDO.
SAMPL 0.
SAMPLOD,
SAMPLOG.

SAMPLOC,

SAMPLOC,
SAMPLDD,
SAMPLOC .
SAMPLIC.
SAMPLOO.

SAMPLOC .

SAMPLOO .,
SAMPLOG.
SAMPLOD.
SAMPLOO.,
SAMPLOO.
SAMPLOO,
SAMPLLC.
SAMPLOO,
SAMPLOG .
SAMPLOD,
SAMPLCC

SAMPLCC o

SAMPLOO,
SAMPLOC,
SAMPLOC .
SAMPLCO .
SAMPLOC,
SAMPL 0O,
SAMPLOO,
SAMPLOPC,

SAMPLOC ..

SAMPLOC.,
SAMPLOOD.
SAMPLQG.
SAMPLOU.

SAMPLO *12’500160C00 410702 +KOELLNER
*%xBKY43A%B*12/16/76.6012

GUTPUT CC 77 0C31 €364l

FLOOR(S)

REQUEST Ao17980.

4 MT 5C M 17980

CUPY(A/RB,y1F, TAPES/BR)

TAPES . DB €2

'CdPY(A/CvlF'XNllBkD

INL DA 00
COPY (A/C;1F,NULL) . B
NULL NE ©3 ‘ S
COPY(A/Cy1F, IN2/BR)
IN2 08 02
DAYFILE DA CC
RETURN(A) -

MT5G, M 022205k 000CRP GGGOOCW 0Q00WP

A RETURNED
RUNF(S,.IOUllelvtvZOOOOO',

LGO - 0A 00

COMPILING SAMPLE

FL NEEDED BY RUNF= 041400 .

- TIME 00G.647 SEC. RUNF(26AUG.41).
RUNF(Sv!IQOIolNZovLIBRYOZOOOOO)
LIBRY ‘DA 0C :

CMPSCR DA 0OC

FL NEEDED BY RUNF= 050500 -
TIME 041.317 SEC. RUNF(26AUG.41) .
REWIND(LIBRY) ) .
LODE(I=LGOsL=LIBRY F=0,M=LMAP}
XEQ. c
RANDUMA DB c2

LMAP- 0B C2 . .

XEQ FL 036750 LODE FL 051131
*GPARRGP A% OPTIME ) ’ S
NEwW FL- = 046000,

TAPEL - DA 0O

TAPERQC DB G2

TAPES RETURNED

NEW FL = 0431006,

TAPE3C D8 02

TAPE29 DA (O

_TAPE2 DA GO

NEW FL = 046000,

STUP SAMPLE
EXIT. ’ ’ : :
PRIME AUS LEFT - PRI - RUSH
604421 16,827
cp 165.776 SEC. o

10,957 KEQ.
342,071 AUS. .
22.715 $3%

.;éz;



- 3. O DESCRIPTION OF USER FURNISHED ROUTINES

Th1s sectmn contains a deta11ed descnptlon of the requlrements for
the routmes that must be prov1ded by the user to. make OPTIM.E an opera-
t1onal f1tt1ng program. Section 4.0 describes rout1nes that may be furnished
1n some cases._ Calls to these routmes are normally satisfied by dummy
' rout1nes within the OPTIME system when not supphed by the user,

3 1 Notatlon |

'The notati'on' used iri the foliowing deséription’é makes’ implicit refer-
ence to FORTRAN coventlons. On the . left hand s1de we usually 1nd1cate
the form of the cod1ng that is requlred thus ' -

DIMENSION WGT (NPAR) means that a Fortran Dimension Declaratlon is
requlred that reserves at least NPAR words for the variable WGT.

"DATA (KTEV ’1) means - that the var1able KTEV may be set to the value 1
by a Fortran Data’ Declaration, and DATA (LOC (i).) means that the vector
-ILOCI may be filled with a- Fortran Data Declara.tlon.

The word" "f111" or'"set," as for example in ''set NCASEv—k " will mean
‘that the operation is to be done with an executable statement.

COMMON // means that the variables in the list are declared in Blank

"Common. COMMON/NAME / 51gn1f1es a labelled COMMON. L
' On the right-hand side of the page you will find explanatmns or de-

scriptions of the effect that the coding statement will have.

AllL 'examples are coded to run on the computers at LRL.

3.2 The M.AIN Program ,
- PROGRAM" NAME(INPUT OUTPUT TAPEi 1 TAPEZ 1, TAPE4 1
CTAPES 1, TAPE20=1, TAPE29 1 TAPE30 1)

COMMON/CASME/

c - . NCASE

COMMON/GAME/ | . _

c °  KIYPE, KEND,  IPRINT

COMMON/IMME,/ | ' o | | |
c '~ LEVENT, KBUFF, LSTOR, ITAPE, NOEVR,

c . 'NOEVF, LWORDL, NEVF, = NDATA
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‘COMMON/NUNAME/

c o NMAT, NBUFF, DACUTM, T2ND, TCONST,
LOGICAL - ..~ = T2ND, . TCONST
' COMMON/RENO/ PO |
c. ... . NP, . ECM, AMASS(10)
' COMMON/SAGME,/ o
‘¢ PLAB, . PCM(4,11),P(8)
' COMMON/TOME/ | . L
cC - . HFAC, = .NTOTF(20)
COMMON/WRIME/ . i |
c . KTEV, . KTINT, KTSCR, KTHISTR, KTHISTF,
c KTREAL, KTFAKE, KWRIME, KWERR, KTAPE,
c o - NWRD . | o
| COMMON/ULABEL/ILABELB) . ' - S " needed -
COMMON/HISTLB/HLAB(3, i) - fg:to_

»‘COMMON / Hi/HZ / HZ/DH / H3/NH / H4/IH / TOTALS/NHISTS gramming -

- DIMENSION . PARME(MAXPAR)  where MAXPAR = total number
. _ ‘ of paramete rs. '
woo LOC(NPAR) } ‘
o . WGT(NPAR) | NPAR = number of variable
| , . | parameters.

" UDA(NPAR) 5
" RES(NPAR +1) | |

Bl ‘HZ(i), DH(i), NH(i), IH(i) . for h1stogramrn1ng, i=max :

. o e ) . number of - hlstograms. o
'DATA ~ (ITAPE=k) . Controls reading of input file
' IR KTREAL (experimental data)
by the standard subroutine
- GETUMt. o
k=0~ only one reel of data;
file w111 be returned at end
k = 1 ».if more than 1 reel of

data



DATA

DATA
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 (LEVENT =)

(KTEV = 1)

(KTINT = 2)
(KTSCR = 30)

(KTREAL = 5)

 (KTFAKE = 4)

- (KTHISTR = 20)

k = 2 - one reel of da.ta, w111

'_ be left rewound at end

: length of unpacked real event;

e Jj must not be less than 500

when data m ARROW format

is read ThlS area will be

- filled by unpacklng routlnes

(WORD ete, ).
The followmg seven varlables
map the file- name_s_vdefmed on

the above program card into

 OPTIME. The values of these
. varia'b_le_s and which ones need
~ be set is in.part determined by

‘the files declared on thebfo-

gram card The follow1ng ex- "
amples correspond to the above
program card ‘
Neces sary '

“when expe r1menta1 data are . -

used durmg f1tt1ng (wrltten '

" by IMME).
when mtegrat@n : (writteri.
_xpomts are used by
-~ when integration INTIME).

pomts are us ed

when expe r1menta1 data are

to be read (read by GETUM1) o

~ when integration points are
'already »prepared:'oh tap'e '
(requires special version of
GETUM2). s

when histogramming exper-

; imental data (written by HIST).
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(KTHISTF = 29)

. (IPRINT. = 0)

(NTOTF(i) =k)

(PARME())

(LOC())

v when histOgramming inte -

» gr’afiori po'ints to produce a

- fitted normaiize‘d curve .
(r_ea.d‘by' FAME). |

Wher} it is 'de.s.i‘red to suppress

printihg durin’g stepping (only

- initial and final print will ap-

pear)

k 18 the number of mtegrauon
p01nts that are to be used for

fitting and h1stogramm1ng (see

also HFAC below).

with startmg values for a.ll

' paramete rs.

with 1ntegers p01nt1ng to the

locatlon of the variable param—

4 eters in PARME.

The n}umbervs in LOC need not

~ be ordered in a particular way,

thus LOC can be used to fit
pa.ra.meters in a dlfferent order
than they are stored in PARME.

For example, to vary

PARME(8) and PARME(2) one
might have DATA (LOC=8, 2, 1,
3; 4,5,6,7) and then in the call
to MAXIME specify NPAR=2.

Computing time can sometimes

be saved if LOC(i) is filled

with a negative pointer. "Then

the derivative for the

.(ABS(LOC(i)))th pai'a.meter in
_ PARME-is evaluated of_xly in

one (positive) direction. See
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WGT(i)

UDA(i)

(KTYPE = k)

also Ref. ['1] , Section II 3,
' With the weights for the deriv-

at1ve 1ncrements, They are

'1nv01ved in the computatmn of

the de r1vat1ve mcrements and
should usually be set to 1. 0.
If the user supphes his own
der1vat1ves he must set

WGT(J) 0.0 to indicate to

. OPTIME that he furn1shes the

der1vat1ves for the parameter -

Spec1f1ed by ILOC | (see Sec-
tions 7.1 and 7.31).

_ w1th the 1n1t1a.l der1va.t1ve in-

crements ' Note that when fil-

lmg WGT and UDA one should

, keep in mind the ‘way LOC was .

f111ed, since WGT(I), for ex-

_ample, will apply to the
v (ABS(LOC(l))) parameter in

PARME

. this is set to an integer to se-

lect a type of fit. This varia-

ble allows choosing of a func-

- tion w(a) and a method of com-
~ puting the step. The exact

'. deéc'ription of those types of

fit are given in Ref. [1]. A

‘complete fit of the function

y(x,a) to the data with shape

and normalization of the dis-

tribution requires type 3,4, or

20. Type 20 is in general.

faster but less accurate than
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o When histograms are being mé.d_e by the

‘user the following variables should be
filled for use in COCHIS:
DATA(NHISTS=i) '

DATA(HZ(n) = r), 1<ns< i

DATA(DH (n) = t), 1<n<i

_type 3 or 4. "Typevs 3o0r4

co'rreskpdbhd to the same func-

' - tion w(a), but _different rr{ath-

ematics for the step computa-

.tioh;_ iy is reasonably linear
in |a|, type. 4 is fé.s-ter on the

- computer. Otherwise type 3

may b'evprefera;ble. Types 11,
12,13 and 14 are a:fit of the
shape of the distribution y

| cénlyv. Types 11 and 12 use the

same function w(a); théy can be

used only if the integral of y is

. constant as a function of the

parameters Ial. Types 13 and

14 correspbnd to the same

. function w(a). They compute

the intégr.al of the function y

and its derivative a‘t each step.
Again tyi)es 12 and 14 have a .
faster cdnvergénce if y is rea-
sonably linear. Otherwise types
11 and 13 may be preferable.
All types except type 11 requiré

ihteg ration points.

i is the total number of histo-
grams desired. |

specify lower limit of n histo:

gram.

specify bin width of n'® histo-

gram.
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'DATA (NH(n) = 1), 1< n<i

DATA (IH(n) = k ), 1<n<i
' whe'r_elH(n_) =1

H

IH(n) 4,5,6

DATA ILABEL/1/.

DATA (HLAB(j, i), 1<j <3, 1 <i <SNHISTS)

If desired set T2ND = . TRUE.

spec1fy number of bms in nth
his to gram. : :
spec1fy form of n'P histogram.

histogram o_n._ly experimental

' da:ta.j

histogram expe rimental data
w1th fltted curve superposed
same as 2 plus xz pr1nted
so-called "b1g -bin"" h1stograms,

with spec1f1cat1ons as IH = 1 2

~ 3; see also Ref, [5]

YILABEL(i) 1 s1gnals that

~ headings (:_la.bels) are to be

" 'printed on all histograms.

ILABEL(Z) and ILABEL(3) are

__ not’ used here

when ILABEL(1) = 1 fill HLABV :
with headings to be printed for
each hlstogram. Each head -
ing will’ consist of up to. three
ten character words in Hollenth
(A10) format. '

~ Normally T2ND = . FALSE. and

the standard proc':edure:during _

fitting is to ‘calculate the func-

tion w( la l)., all its derivatives,

- and the E matrix for each

att‘empted' step before checking

- if the function has improved.

Th1s procedure takes the least

amount of time as long as the

“function is well behaved and .'.,

most attempted steps are ac-

cepted. If, however, many



CSet

If desired set

‘ 233 -

NBUFF =n.

e (n >1oz7)

HFAC =t

steps are attemped unsuccess- o

fully, _1. e. I refused for lack of

) 1mprovement of w(a), the user
. _'should set T2ND = . TRUE. be-_
o 'fore calhng MAXIME Then |
S before the der1vat1ves are com- : '
s '_puted a subrout1ne CALME o S
g ”w111 be called to calculate only _
) the functlon and it w1ll check
1mmed1ately 1f there has been B
an 1mprovement or not
-.1 O< t; settlng HFAC is neces-
_sary only when t> 1 0 because

the default value of 1 0 1s set

"by OPTIME w1th a data state-v -

o ment

© The total number of .

1ntegrat10n po1nts that will be
: ! ',‘generated 1s NTOTF(1) PHFAC.‘
.' :Of thls, NTOTF(1) 1ntegrat10n :

po1nts will be consuiered for

use in- the fit, while all po1nts

o will be con51dered for hlStO—
”'.'-‘grammmg ] Thus, HFAC
| :determlnes the number of ex—, ’
o tra 1ntegrat10n p01nts that w1ll"f'
“:be generated to produce
"srnoother fltted curves in the o

hlstogram

Normally NBUFF is set .

_ _to 1027 by a data statement in -~
L _OPTIME ThlS determlnes the B
i_f_s1ze of the buffer, and thereby

the max



Pre-fit processing:

Preparation of e:rpe 'r'i'menta.l' data:

CALL IMME
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- size of the. 10g1ca1 records,

namely (NBUFF 3)/2 for all
f11es written by O_PTIME ex-
cept those 'for‘_ COCH_IS. In

order to decrease the cost of |

| edrnputitrg, by'decrea’sing the

number of monitor requests it

m1ght be advantageous to in-:

‘ crease NBUFF.

This routine processes ex-

.-pearirhe‘nta._l ' da_ta and prepares

it in a format suitable for the

fit.

.‘ It calls a ‘routine GE‘TUMI N
- . which reads the data from the :
file KTREAL (see also Section

24 2), a.nd presents one event a.t

a time to the user- subroutme

o DOME There the user decides

if the event should be used in

the fit and/or in the histogram,

or not at-all.

‘After DOME the us‘er—subroutine

HISTME is called, from where.

the user may call the routine

HIST to prepare histograms.
.The events that were selected
- for the fit are finally Written to -
" the f11e KTEV while h1stogram

quant1t1es for those events to.

_be used in the histogramming
' are written to the file KTHISTR.
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‘Preparatmn of: mtegra.tmn data (not necessary for the fit when KTYPE 11)

 Set R NP = o to the number of particles in

, »v o v. . ‘. the final state.

- fill P AMASS(1) ,‘ - w1th their masses. ,
.CALL INITL (B T ECM PLAB, X) o ' ThlS routlne need be called

here only when the user chooses
~to use the standard routlne
'GETUMZ which generates fake
partlcle interaction and decay
: final s‘tates,. in the c. m. frame, -
ﬂat in masses and angles (see

a.lso Section 4.3).

Specify: B.'= , o _ Mass of the beam partlcle
B T= I - - Mass of the target ' _
P‘LAB = - - - S Labo_ratory_beam momentum

The routine will return the
C.Mm, energy 1n ECM which is’
" a variable in the '
. COMMON/RENO/ also,
COMMON/INIT/BM(4), TG(4)
will be f1lled with beam and
‘ _' target 4-vectors respectlvely.
CALL INTIME(NREF) SR N  This routine controls ‘thevgen-
o : v ' L eration and prepa_.ration of in-
e _ ‘ v tegration points. v
Specify: NREF = - ' : o  number of so-called reference
RO ' functions that the user might -
provide via the us er;subroutine
'FLAME (see Section 4.5). If
" the user does not program his
- own routineFLAME, to provide.
' "reference 'function‘s"' he should
~call INTIME with NREF = 1.
) INTIME calls the routine



Begin f1tt1ng
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‘GE TU.M_Z', whieh pe rf.orms"the
~ generation with the aid of the |
* _.subroutme package SAGE [31,
. vand then presents one event at
! time to the user. subroutme o
' DOME and HISTME just as de- ,

‘ scr1bed for the expenmental

data.
F1na11y the 1ntegrat10n po1nts

that were selected for the f1t

’ are wr1tten to f1le KTINT

while all 1ntegrat10n p01nts to

be us ed for his tog ramming

* fitted curves together w1th

' the1r h1stogram quant1t1es are

wr;tten'tq the file KTSCR.

CALL MAXIME(PA.RME LOC WGT UDA MSTEP NBOUND NPAR MAXPA.R)

Specify: MSTEP =

NBOUND =

‘NPAR =
' 'MAXPAR =

_ max1mum number of steps to be

attempted in th1s £1t.

number of boundary cond1t1ons

. 'that the subroutine ALARME
‘ _. will t'e_'st when testi_ng for bOund-
ary viol"atiovns. See Section 4.1.
| 'number_ of variable parameters
: number of total parame'ters in
HPARME array ('i. e., lengﬂth- of -
- ‘the vector PARME).

~ All other input qliantities were’ |

al»ready filled with data state

- ments
If NBOUND >0, ALARME will be
a called durmg the f1tt1_ng and the

returned values used as described



Post-fit proces sing:

CALL AROME
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' 1n [1] . Fitting p'rcceeds then

with the routine"printing infor -

mation at éach step and at the
~_end of the process ‘

: At the conclus1on of the f1t the

' user will f1nd in PARME(I),
: WGT(1),_ UDA(i) the final values

for those variables. Thus if
MAXIME were called again
without altering the tr_ansfer

vector, the sta‘rting values for

‘that fit would be the final values
of the last fit.

The vanable KEND in.

_ '-COMMON/GAME/ 1nd1cates the"
'type of end1ng of the fit that

: occurred Upon successful con—

clusmn of the- fit the value- of

KEND will be 1. Other values
and’ thelr meanlngs are descnbedv '

in Section 6.1.

- Th1s routme may be. called by the

user 1mmed1ately after MAXIME

to calculate and prlnt the error.

matrix (ERR). If the fit is mean-

1ngless the routine will- Just re-

turn w1th a comment

. If the f1t is good the matrix (ERR) v v
o ‘is calculated and AROME will
_print it and store it in blank '
_COMMON Please see Sect1on
o 5.3 for deta.lls
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Note: The following post-fit routines may be

called before or without fi_tting-. In that case,

the subroutine PREPME must be called 'a.hea.d'

of them at least once to initialize some post-

fit requireme_nt's',_'(see Section 5.1).

CALL 'NORME(RES, PARME, ICOM) o Th1s routine . rnay be called by the
' : : o R B -user to numencally calculate

y(|x|, Iall) dx in the space of
al)is the"

x, where y( Ix’l! ,
" function programmed in HUME.
‘Obvmusly, 1ntegrat10n pomts
must have been prepared
_ ' The answer 1s returned in
. RES(l) but w111 not be prmted o
when ICOM = 0, 1f the user -
sets ICOM equal toa comment
of up to 10 Hollerlth characters, )
"e.g., CALL NORME(RES, PAR,
lviOIHFIRST CALL) , the ‘ comment
‘ together w1th the answer from
NORME w111 be pr1nted (see
_ _ . Section 5. 2) o ,
_ of CALL ENORME(RES, PARME, ICOM) This routine calculates not only
| | A ' - the integral of y(-,xl la|) but also
.'the NPAR der1vat1ves of the 1n-
-tegral of. y, where NPAR is the
number of vanable_parameters B
of the previous fit or transmitted .
by PREPME. The integral of y
:_w.ill returned 1n RE.S(1),. while
the derivatives of the integral
will be in RES(j), 2< j< NPAR+L, . -
A'l_l_vother'comments under =
"CAL_L NORME" are true here -

also.
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For histog rammlng

CALL FAME(PARME)
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This routine must be called if

" the user made calls to HIST

from HISTME for 1ntegrat10n

'data i.e., if he wanted fitted

curves superposed in the hlStO-

- grams.

FAME and COCHIS may
be called several times; e. €.
with dif‘fe'rent values in the
PARME array. FAME calls
the subroutine HUME with that

'PARME in the transfer vector
-and with the variable KIND Set
~to3. The user function y(x, a)

is used to ealculate a new we1ght

for each_mtegratlon point. For
types 11, 12,13, and 14, where
the fit is 1ndependent of the
normahzatmn of y, FAME also - ’
uses the 1ntegral WI = [f(x) dx,

among other quantities, to

'cor'rec_t the weights of the inte- -

gration points that are used in

displaying fitted curves. They

will be normalized to the ex-

: perimental events in the region
‘which 1s covered by the fit (see
Ref.[1], Section III. 4). Note

that, when KTYPE = 11, WI is
| not.;cailculated duriug the fit,

“since no integrations are done
"there, and the user must fill

: WI_with the value 6£ the i.ntegrbal"
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of y'prior”to ‘calling FAME.
NORME may be used to calcu-
o | | . late WIL. S
‘CAL'LvCOC_HT.»._S o L R o R | This routine 1s called to print
s e ~ histograms of the expe rimental
data with or yvi-thout fitted |
.curves superposed accordlng to
the way they were prepared
during the pre-flt processing by
,"‘ the user's callsvto HIS'l‘ from
| HISTME (see Sect1on 3. 32)
Note: ' The user may also say
: "CALL COCHISE "
STOP -
END o

3 3 User Rout1nes Called Dunng Pre- f1t Procesmng »

3 31 Subroutlne DOME

Th1s ‘routine 1s called once per event e1ther from IMME when expen-
mental events are be1ng processed or from. INTIME when 1ntegrat10n data is
being generated. - o ,

‘The’ purpose of th1s routine is to allow the user: to make select1ons (cuts) .
from the set of expenmental or fake events that are on hand, to make prelimi-
nary fit- 1ndependent calculatlons, and to store in a data array-- for each event
that is to be used in the fit or for hlstogrammmg--only those quant1t1es that are
' requ1red in the later calculation of his functlon in HUME | |

' Any ca.lculatmn that involves the data but is 1ndependent of the parameters
(a(of the function y(]x| (a|) should be done here rather than in the subroutine

HUME. This is because DOME is called once or twice per f1t while HUME 1s

. called many times.

Normally, expenmental data is given in packed (ARROW) format [2]
| Several functlons and subroutmes are available in OPTIME to unpack this data
{5]. If the 1nput data is in another format the user must furmsh his own sub-

'_routme GETUMl (see Sect1on 4.2).
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Integratibn' data,' from the sténdard_routine GE TUMZ, is given stored
~ . beginning in word ISBUF3 of blank COMMON (see below).
The variablé KIND is 1 when an experimental event is at ha‘nd and it is

2 when a fake event is at hand.

SUBROUTINE DOME(DA'I‘A)
COMMON/ / B

c z(2)
DIMENSION 1Z(2)
EQUIVALENCE  (Z,1Z)
COMMON/HUME/ . | |
C | Y,  ETA(2), KDER, IPT, NW,
e | - MULT, = KIND, ICASE
 'COMMON/IMME/ L | | |
c . LEVENT, KBUFF, LSTOR, - ITAPE, NOEVR,
e - NOEVF,  LWORDL, NEVF,  NDATA |
- COMMON/SAGME/ - - o |
c B 'PLAB, = PCM(4, 11), P(8)

DIMENSION DATA(1)

o Upon'entry,' the 'Variables" )
MULT, NW ~and the vector
DATA areset to. zero (0) by
OPTIME, while ETA(1) is set

to 1’.0 for experimental data or
to.th.e weight of the integration '
_point for integration data. The
variable NDATA specifies the

: maximum Iength fdr the DAT_A
‘array fpi both faked and exper-
imental events. It is preset to o

NDATA = 20 and may be ’cha'ng'ed
‘with an executa.ble statement R |

. pr1or to calhng IMME or INTIME

“When KIND = 1 we ha.ve a

' _rea.l event beglnnlng at



Z(LEVENT + 1. If the data is

in ARROW format 1t can be un-"

‘ packed 1nto the area beg1nn1ng
“".at Z(i) w1th the use of the R

funct1ons i

i and also-

S or the subrout1nes _ : .
o ::PARTEV(l,_]) to unpack words i ‘
'.'to_] into locations Z(i) to Z(J) , |

: ' ALEVENT 'to unpack-th‘e whol.'e

'vevent and store it begmmng at
' »Z(1) H

When KIND = 2 an 1nte- ‘

_b gra.t1on data p01nt is present If
- thls event was generated by the ‘
| ‘.'-»'.standa.rd routlne GETUMZ, 1t is’
- stored beg1nn1ng at Z(ISBUF3) 1n B ’
' _the followmg format (ISBUF3
..v'l'currently is 1) L - L
'Z(1) = ICASE ',--always 1

7(2) - : PLA-BY' - _ —-the lab beami_.' .. o
o S 'momentum PURIRETILEIY

'Z(3) _ ECM . --the overall

c.m. energy

o H'ZA(-_4.)-_"-_ZY,-.E'TAI(1:)' ~'--phase space v_ B

. weight [3]

2(5)  ETA@) . --ETA(t.res

quency

. distribution . ©
' function [3] SR

2(6) : PCM(1,1) | 4- vector for

z() | PeM(zy) | PATRCE T
. Z(8) . PCM(3,1) *'-_H‘.AR_e‘peat'Ed.fkdr"l'-}v |
29 PCM(4,1)

particle 1 -

o . to:dnpa‘ckk'the' .
‘;'WORD(1) or W (i) | desired wdrd o

' IWORD(i) or IW(I) store 1t in Z(l) ;

maximum of i
J 10 particles | .

A L
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Make cé,l'cuiations and tests.

Decide and do 'oije or more of the following:

RETURN

Set MULT =1

let _k'=6+4*NP ' NP = No. of
' : - part1c1es
Z (k) EMASS(i) --1nva.r1ant

- mass. of
partlcle 1

Z(k+1) EMASS(2) --invariant

mass of

particles 1
e and 2

Z(k+NP-2) --invariant
: : mass-of the

sum of
_particles 1
: ‘through NP-1
The quantities in Z(6) through )
Z(k-1) are also stored in PCM(i, j)

in COMMON/SAGME/.

with MULT still set at 0. This

means this event is not to be used -

- at all, i. e., it is out51de the

space to be con51dered in the f1t

or the h1stogra.ms

) means this event fa.lls in the
_spa.ce considered in the fit. It
" will be used in the fit and in the

-histograms.. Integration points

that are generated for histogram-

: mingkorblly, by HFAC being >1.0,".

~will be automatically excluded

from thé set used for the fit even .
if MULT = 1.. When hlstogram- :

ming a f1tted curve over real

N data, only events for wh1ch
 MULT = 1 will be cons1dered 1n

the -ndrma‘hzatmn to the real

data.
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Set MULT = -1

Set MULT =4HQUIT
Set NW = No. of words to be filled in DATA
v arfa§’ B

Possibly reset ETA(1) = weight -

© Fill DATA(i), 1<i<NW

- RETURN
"END

3.32 Subroutine HISTME

: .evaluat1ng the function y( lxl

' means thlS event is out51de the

space con31dered in the fit;

however, it w111 be ava11able

for hlS tog ramm1ng

means the previous event was ’
the last one to be read or gen-
erated. This will stop the
process before the EOF is

reached on the input file.

i.e. , length of vector [x| that
w111 be ava.11able in HUME when

For KIND = 1, i.e., for rea.l

" . events, this weig)ht had been set

by OPTIME to 1.0 before calling

DOME a.nd need be reset only if

the user w1shes it to be d1fferent

For KIND =2, i,e., for integra-

" tion po1nts, this nurnber is sup-
posed to be the proper weight

_ 'for the integration points (Q_o,

in Ref. [1], Section III. 3).

If the standard routine GE TUMZ
is used it has been set, with a
call to WT, in such a way as to
reconstitute »phase"spvab.c'e (see
also Section 4.3). _

with values that will form the

vector ,I'xl, i. e., one data point.

This .reutii;.e ﬁee'd be suppiied_.vohl'y when histograms are to bé produced.
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 HISTME is called for all events for which MULT # 0 during pre-fit proces-
sing, immediately after DOME has been called; i.e., once per real event |
and on'qe p“ei."_g.ene rated fake event. The data words to be histogrammed
may be chosen either from the vector |x| that was just made in DOME or
from ot_h‘e'r..quantiti,e_'s svtﬂl» stored in core. | Remember, howeyer, that for
_types 14 to 14 the fitted curve produced from intég.ration data will be normal-
‘ized by the subrsutine FAME only in the region covered by the fit. '
For experimental évents_the histogram data is. written to file KTHISTR,
 while for integration points-‘the data is Written to file KTHISTF. After nbr- v
malizing the data.on KTHISTF by FAME, both will be processed later by
‘the subsystem COCHIS.
SUBROUTINE HISTME (DATA)

COMMON/ - / o
c | - Z2(2)

DIMENSION 1Z(2)

EQUIVALENCE (2,12)

COMMON/HUME/ : . S

C . Y, ETA(2), KDER, - IPT, -~  NW,
C - MULT,  KIND, . ICASE ‘ '

DIMENSION DATA(1)

~ The fdllov_vihg variables are available for

testing: : _ o
If KIND=1 S | A real event is ready for use .
' (may be paftié;_lly unpacked from

, coding in DOME),
KIND = 2 ‘ - | ' An integration data pvoint is
| ' | ready. | | 1

 MULT =1 "The ’eve'_nt is in the space con-

o sidered in the fit.

MULT = -1 _ | , ' ~~The event is outside the space

| considered in the fit.
The transfer vector _ o - .
DATA() | 5  contains the OPTIME data p01nt
‘ D o L exactly in the form in which it
_ was filled in DOME.
then



. CALL'HIST(n, Worvd) o

RETURN .’

END -

3.4 User Routmes Called During F1tt1ng

¥
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to histogram the quantity in

"word" in h'istogram number -

n.

The user may also say

CALL H(n, word)

: Examples

To h1stogram the 2nd
word of the OPTIME data-'

~point in hlstOgram num-

ber 3:

- CALL. H(3 DATA(Z))
b)
' an experimental ARROW-

To h1stogram word 10 of

 format event not yet un-~

c)

: packed in h1stogram num- -

ber 4:

TEMP = WORD(10)
CALL H(4, TEMP).
To histogfam under a

certain condition:

 IF(DATA(1). LT. 3.0}

) CALL-H (N2, 2.0%DATA(2)).
"Note that the weight used for -

' each.'po'int' is automatically the
same that was vassigned in -

DOME.

Dunng the f1tt1ng phase the user must calculate the value -of the so-

called user functmn y = f (]xl |a|), described already in Section 1.31. When-

ever OPTIME needs the value of this funct1on it calls a subroutine HUME W1th

|x_' and lal in the transfer vector. The user r_nust supply this subroutine and

. store the answer, the value of Y irl‘ a COMMON. To save computer time,

c"alculati‘o.n's' that do not depend on ]al ,should not be done here but rather
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should be performed in DOME durmg pre-fit processmg, since ‘HUME is

called many times while DOME is called only once or tw1ce.

The answers

of those pre-fit calculatlons can always be stored in lxl

3.41 Subroutme HUME

SUBROUTIN“‘ HUME(PAR DATA)

COMMON/HUME/

C o Y, )
C ' '~ MULT,
COMMON/HUME1/

C .. . LMAXI,
LOGICAL

. DIMENSION PAR(1), DATA(1)

" when KIND = 1

- when KIND

= _2.‘.
vhen KIND - 3
| When KDER = 0
whei‘nv KDER = -j
~ when KDER v=;'j

ETA(2),

KIND,

‘TDER,

TDER,

IDER,

: the coordmates of the £

IPT, NW,

ICASE

TALARME, TEMERG
TALARME, TEMERG -

-Upoh ehtry, the vector PAR

contains the current values of.

all parameters, fixed and

. variable, while the vector
‘DATA contains either |g|

t‘i,

expenmental event, or |x ll .

the spec1f1cat1ons of the £

inte-

gration point, _]ust as thejr were

‘filled in DOME.

' The following variables may be tested: -

Ah experimentai event is at
hand, i.e., DA TA contains

.lglz"

an integration point is at hand

‘and DATA contains x|, .
" just like KIND =

2 except that
the call comes from FAME.

PAR contains the central

~values of the parameters.

PAR contains Whei't?1 DA: i
' the i*? column
- DA, J
]al b ‘of the derivative
" PAR contains increment

!.a'-_ A ma,_trix (DA).
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 RETURN =
 END

o .48:

Thé’lazst’t\'vo cases will occur
v‘dur1ng numer1ca.1 calculatmn -

» of the: der1vat1ves

with the value for

'“f;ﬂ]QATALJPARDf3 f 

‘-_,‘No'te ” Covr.isi:dei'a‘vt.)le .am.ou‘nt‘s of
. computer tlme may be ‘saved '
CUAf the user can supply ana.lytlc
. '-der1vat1ves (see Sect1ons 7. 1 A
‘land'731)
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4, 0 OPTIONAL USER FURNISHED ROUTINES )

All opt10nal subrouhnes are contalned in the standard system, ‘most

of them in the form of dummy routines..

Loading a user-furnished routine

of the same name into core ahead of the standard routmes will prevent load-.

1ng of the standard routine.

. 4.1 Subroutine ALARME

This subroutine is called whenever 1t might be des1rable to check.

whether any pa.rameter violates some user-defined boundary condition or to

give the user a chance to indicate that the function y( ,xl, 'a |) would make -

no sense, e. g., if the probability would turn out to be negative. The routine
must be supplied by the user if he set NBOUND ~ 0 in the call to MAXIME.

It may be r'nade an entr’y point in the subroutine HUME.

'SUBROUTINE ALARME(PAR BF)

COMMON/HUME1/

C o LMAXI, -
_LOGICAL _ _
DIMENSION PAR(1),

»Calc.ulate boundary conditions

fill BF(i), 1 <

i< NBOUND

- TDER,
TDER, "

BF(1)

'TALARME ' TEMERG

TALARME, TEMERG

Upon entry PAR conté.ins all pa-

rameters, fixed and variable,

just like in the call to HUME.

In a_.ddition the variable
TALARME = . FALSE.

" with values of < 0.0.-when the

ith b_oundafy condition was vi- .

olated or with values = 0.0
othe.rwise. |

The variable TALARME should
be left.. FALSE. as long as the

‘user function v |x|, Ial) makes
- ‘sense with the given parameters.

This will allow calculating the =

the function during derivative
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~ calculations even if some
'given p'ararneter(s) atpa,
- are just outside the user's
. 'b.ound'.ary.‘ The central values
B o'f'the.variable parameters,
_ ‘Ial, are not allovved _outside
_the user's boundary regard-
less of the setting of |
.  TALARME. |
RETURN |
END

4. 2 Subrout:.ne GETUMi .

The standard OPTIME system contams a subroutine GETUM1 that is.
called from the subroutlne IMME to read durmg pre-fit processing, input
. records in ARROW format [2] , and point to one event at a time. If the
user's expenmental data are in a d1fferent format he must supply his own
subroutine GETUMI1. The standard routine ‘employs so- -called switch
- buffering and reads data 1nto an area beg1nn1ng at blank COMMON(LEVENT+1)
Vand of length. KBUFF. LEVENT and KBUFF in COMMON/IMME/ are usual-
ly set to 500 and 1027 respectwely » :
The call to GETUMi once per every experlmental event from IMME is
set up as follows
COMMON/ / Z(1)
CALL GETUM4(Z(LEVENT+1), LWORD)
IF(LWORD. EQ.O) quit reading any furth‘er v
As can be seen, the argument LWORD must be set to 0 by GETUM1

after the last event has been processed

4 3 Non-standard Inteirauon Points ’ Subroutme GETUMZ

If the 1ntegrat1on points do not represent partlcle 1nteract1ons the user .
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must prev_ide'"hi_s own routine GETUMZ to make them. The standard
OPTIME system contains a subrouti‘ne'GETUMZ' that g’enerate's; integration
points representing particle final states b.y'Monte Carlo methods. These
1ntegrat10n po1nts are generated flat in masses and angles. If weighted.
w1th the weight returned in the varlable ETA(i), those events represent
,phase space. ' ' N _

In cases where the function y is h1ghly structured to fit the real d1str1-
butlon, the 1ntegrat1on can often be made more accurate, or fewer 1ntegra.- ‘
tion p01nts ma.y be. reqmred, when the ~points are generated accordlng to
sophlstmated d1str1but1ons.v The Monte Carlo event generator SAGE [3]
Wthh is 1ncorporated in OPTIME, allows for generatlon in three ways '

1) Accordlng to Bre1t -Wigner dlstnbutmns of the type
1/{[( w-E) /(F/Z)] +1} where E is the energy of two or more. part1c1es in
their c.m, system, " ‘the mass and T the width of a resonance. _ o

2) Accordlng to an expressmn e_qAZ, where AZ is a momentum transfer
"squared and q a.p'arame-ter. | ‘
 3) According to a flat distribution.

" As a rule of thumb one often recommends a distribution of 1ntegrat10n
points that would approximate the real d1str1but10n._ To take advantage of
theee features, the user must also supply his own subr.outine GETUMZ, using
‘the r0ut1nes prov1ded by the SAGE system. 'If more than one distribution is
to be generated the user must have set in the main program the variable
.NCASE_to the number of dlstnbutlons, and filled NTOTE(i),1<i< NCASE,

- with the number of points to be generated for each case. In addition the sub-
routine MIME is required (see Section 4.4). | '

For example, suppese a user would like to generate, to be used in the
fit, 1000 po1nts for case 1, 2000 points for case 2, and 1000 points for case
3. In order to have a smooth fitted curve in his histograms, he would like:
to use there three t1mes the number of points. He would have to set the
following variables in the main program » '

B DATA NTOTF/1000, 2000 1000/ '

HFAC = 3.0 =
NCASE =3

. Then the total number of p01nts that will be generated is
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NCASE _ .

NUMBER = z  NTOTF(i)*HFAC = 12 000

, : , = 1 ” _ : ‘
~of which 8000 will be used for hlstogrammlng only. GETUM2 will be called
for all points of one case before the next case is begun. OPTIME takes
care of separating the points for the histogram only from those for fit and
hlstogram. , _ '
Below is shown the genera.l arrangement of a routine GETUMZ to generate
special or more than one d1str1but1on, using SAGE [3]. :

_ The first argument in the calling sequence to GETUM2, BUF, beglns
an érea. in blank COMMON of length NEVF that may be filled by the user.
NEVF is set by OPTIME. with a data declaration to 55. BUF(1) is equiva-

‘ lent to blank COMMON(ISBUF3) where ISBUF 3 .is currently set to 1

_- SUBROUTINE GETUMZ(BUF LW)

COMMON/ -/
< o z@)
,DIMENIYS.'.[.(;)N_". o 1z(2)
EQUIVALENCE  (Z,12)
'COMMON/HUME/ o |
¢ .Y, . ETA(, KDER, IPT, = NW,
¢ . MULT, = KIND, = ICASE S
COMMON/IMME/ o R -
C S LEVENT, KBUFF, = LSTOR, ITAPE, NOEVR,
C ~  NOEVF, LWORDL, NEVF,  NDATA B
COMMON/RAME,/ o [
c - . 1sp, = ISBUFi, ISBUF2, ISBUF3"
COMMON/RENO/ - R SR |
¢ NP, ECM,  AMASS(10)
'~ COMMON/SAGME/ - :
c S PLAB,  PCM(4,11), P(8)
COMMON/VEGAS o B
¢ BEAM, TARGET, CRAP(6)
' COMMON/INIT/ BM(4),  TG(4) SO

- DIMENSION . . °  BUF(4)

V-



GO TO (10, 20, *++,n), ICASE
10 CALL INITL(...) B

CALL RY(...)

CALLGO(...)
GO TO 90 -
20 CALL INITL(...)"

CALLRY(...)
90 CALL WT(ETA)

if desired fill BUF(i), ISBUF3< i< NEVF -
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The variable BUF in the trans-
fer vector and (ISBUF'3) point
to.tﬁe sé.me core location,
namely word ISBUF3 of blank
COMMON, curfe"ntly set to 1.
The va.i'i;a'b‘le ICASE in
COMMON/HUME/ ranges from -
1 to NCASE and .upon entry is

"set by OPTIME to the number

of the distribution to be gener-
ated. The variable IPT is
initially 0 and is incremented
by INTIME .ea.ch time after an

event is generated.

to initialize SAGE, only re-
quired before first event is

generated.

to input quantities necessary to

generate a two-body decay.

vertex.

: returns"-th_ev generated qbuanti-

ties. -

this may be hecessary when

generating another distribution.

this call fills ST
ETA(i__)' with the ''phase space' |

weight [3], ETA(2) with ETA
(-1)*7v'phasé space' frequency.

dist_'ribution; it also signals to

SAGE the end of an event [3] .

- with qti’antiti_es as described in
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Section 3, 31
This is not necessary but
would make core look as if the
standard routine GETUMZ had
_ been used.
one may set LW = 0 '. 3 ‘this will terminate calls to
GETUMZ from OPTIME pr1or
- to ‘generating

NCASE |
NTOTF (ICASE)*HFAC
"ICASE =1 -

events; only IPT events willi
o have been generated.

RETURN ’
END

If a routine GETUMZ(BUF LW) is supphed by the user to read inte -
_ gratlon p01nts from a flle KTFAKE rather than gene ratmg them, then the
.v read1ng should be done into BUF(1) startmg at location BUF(ISBUF3)
that case the user must set the variable NEVF in COMMON/IMME/ w1th an.
executable statement to the maximum length of his logical records. Also,

LW must be set to zero when the end of file is encountered.

4.4 Subroutine MIME

-This routine must be pfovided by the user if he chose to generate more. than : .
one distribution, i.e., if NCASE ~ 1, in his subroutine GETUM2. The pnr—
pose of this routine is to calculate and return the values of the NCASE |
generatmg functions. The form of these functions must be the same as those ;

used by SAGE [3].

SUBROUTINE MIME(GF, DATA)
COMMON/HUME/Y, ETA(2), KDER, IPT, NW, MULT KIND, ICASE
COMMON/RENO/NP, ECM, AMASS(10) ' -
'DIMENSION GF(1), DATA(1) . |
| ~ The routine is called following
DOME and upon entr'y DATA ~



c‘alAél‘ﬂatei thévvav.'lues of the N(’_Z‘ASEvgenérating

functions,
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fill GF(i), 1<i<.NCASE

RETURN

END

4.5 Subroutine FLAME

contaiﬁ,é' the integration point
as filled in DOME. . '

‘with the values of these gen-

erating functions.,

This routine allows the user to provide so-called referénce functions _

in order to make the integrations ‘more exact (s‘ere'Ref. (1], Section III. 3).

Reference fuhct'i_ons are functions for which the ~in'tegr‘als' :are known. For a

given accuracy of the integration this procedure may allow use of fewer

integration points, resulting in a saving of computer time. o

SUBROUTINE FLAME(FR, DATA)
COMMON/FLAME/NREF, IFLAME -
DIMENSION FR(1), DATA(1)

- when

' IFLAME >0

This routine is called several

timeé dufihg the process of
prepafing 'i’nteg.ration'points for
OPTIME. | | |
Up.on entry NREF is equal to the -

number of reference functions .

* that the user will provide, as

‘specified in the call to

INTIME(NREF), and the vari-

--é;ble IFLAME is either greater

or less than zero.

DATA contains the integration
“point as'it was filled in DOME.
fill FL(i), 1<i< NREF, with
'the-value(.s)'of the’ fé_ference

" function(s).



when -~ IFLAME<O0  fill FL(i) with the integral(s)
o R v SR - | of the reference function(s).
RETURN

END '

4 6 Pro&ram Constants, Subroutme SHAME

The routine SHAME is called by MAXIME _]ust prior to starting a f1t
" The standard routine in the OPTIME system is Just a dummy routine. The
user may, however, supply a routme SHAME of h1s own which he could
program, for example, to reset some of OPTIME'S program constants in- .
stead of resettlng them in his main program., Usually, however, _ the user
need not reset these constants and they are listed below only for the purpose
of giving some expla.natlon. , _
CHILIM = O. 01 . - This constant is used when
| ‘ ' ' de.cidi‘ng if a fit is good enough.
There are NPAR .numbers', ‘
called "derivative norm
' square'd" pr'inted under the
heading "PARTIAL DNS." If
(PARTIAL DNS); < CHILIM the |
| parameter a.j is called adjusted.
One condition for the fit to
stop, i.e., for.its being good
enough, is that all paramete rs
" must be adjusted (for an expla-
nation of DNS see Ref. [1], Sec-
tion . 7).

A

‘RLIM 1v.,6E-1O | S ' Thi_s constant is used in the
| o | subroutine DIAME to determine’ |
when a para'mete'r is called
correlated. '
"1‘.0>E'-2-‘0.0._ o B _. 'This oonstant is also used in
~ the subroutine DIAME. If a

diagonal element of the matrix

ELIM



TMAX = 0.9

TCONST =

TMIN = 0.1
TDIAG = . FALSE.

. FALSE.

57

'E E. ;,j is less than ELIM, the

parameter jis called 1nsen51—,

tive. -This corresponds to the-

fa'ct that the jth eigenvalue of
E does not exist (See Ref. [1]
Sectmn 1I. 8). " '

In calculatlons _1nv._o'1v'1ng cor-
rections to the sfeps'ize, where
|vv'| is the proposed step and
tlv.l is the corrected step, t is
set such that TMIN < t<
TMAX, /if it turned out to be :
outside of those 11rn1ts ‘
These two constants define

alternative procedures for

‘calculating the derivative in-

crement rna.tnx (DA) 1n the
subroutine DAME Normally _
(DA) is ca.lculated accordlng to
(DA) = WT*WGT*R); see [1].
When TDIAG = .T. and
TCONST = .F, DA is a diag-
onal matrix (D4). From one
step to another (D4) is modi-
fied according to (D4A)

new .

b b3 1
(DAY ;4 *WT*WGT? (EDIAG)_ ,

where (EDIAG) is the matrix

.' cons1st1ng of only the d1agonal o
‘elements of the matrlx E*
When in addition to TDI-AG

also TCONST = . T. then (DA)

remains constant and diagonal,

- by - [upal



TPRINT= TRUE _:' ‘. - o : .'v:"If the user sets TPRINT S _
Sl L e : e T ,» V.FALSE before calhng _. o .
‘MAXIME all pr1nt1ng durmg " £
" the stepplng process will be =~ o
. P e A :»suppressed. ‘ o ‘
.SUBROUTINE SHAME (PARME) R |
COMMON/GAME/ )
G . . KIYPE, KEND,  TPRINT
LOGICAL . ... ;TPR.'INT o e
o COMMON/NUNAME/ L T
¢ NmAT,  NBUFF, DAGUTM, TeND,  TGONST,
LoGicaL | T TZNDvTCONST B D AL R I
COMMON/PR.IME/ S e e T
c 'f-CHILIM‘  RLIM,  ELIM,  TMAX,  TMIN, -
c . TCORME, TDIAG, - TDIRCO, WT .~ .
LOGICAL . TDIAG, . TDIRCO, TCORME . .

Reset sorne constants

4, 7 Subroutlne VA.RME

ThlS subroutme is called by the subroutme DECIME once per attempted‘ |
step 1mmed1ate1y after returmng from the subroutme COMME see Sectlon ) . _ :
8.1. It is a dummy routme in the standard OPTIME system but may, for L » ;

' .example, be supphed for convenlently pr1nt1ng some quant1t1es ‘when o o

E 'debugglng a program.
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5.0 USER CALLS TO OPTIONAL ROUTINES -

5.4 Initia'lizing,Necess,ary Prt)gram Constants

Some. usier'-ca.llable post-fit sub routines require that particular pro-
gram constants be initialized. - This is automatically a.ccomphshed when
| MAXIME is.called. When the user.wishes to calculate the integral ]y(x, a.)
dx before he begins the fit, by calling the subroutines NORME or ENORME,
or when he wishes to make histograms before the f1t, by calling the sub-
routines FAME and COCHIS, he must first, at least onée, call the sub.rou‘-
tine PREPME._V This routine is actually an entry point within the subroutine
MAXIME and has the same éaliing sequence (see Section 3.2). PREPME
will not fit anythmg but- only 1n1t1a11ze constants to allow execution of the '

post-fit processes. : .
Call PREPME(PARME LOC WGT UDA MSTEP NBOUND NPAR MAXPAR)

5 2 Calculatlng Integra.ls

As'already mentioned in Section 3.2 the user may call ‘the subroutine
NORME(RES, PAR, CcCOM) which will return in RES the integrél of y(x, a) in
the space of x. The integral is actually calculated by summing over the
1ntegrat10n points used in the fit: o ‘

Y@= [y(lx], [a]) ax = 2: 2 y(lxl,.lah

where le! is the vector specifying the tth int‘egration point with Ql. being
its weight (see also [1], Section III. 2), and |a' is the vector containing the
va‘riable par_anetérs stored in PAR, specified by thé vector ILOC | The
subroutine NORME expects to find integration points stored on the file
KTINT and it makes NINT calls to HUME with KIND = 2 to obtain the. value of
the user function. . ' : : v

Calls may be ‘made with the values in PAR or the vector ILOC’ changed |
to calculate different 1ntegrals. ' '

By ca.lhng the subroutine ENORME(RES, PAR, COM) the user may also’
calculate the derivatives of the integral with respect to Ial in addition to the
integral. Again the computation will be performed as a summation over the

NINT _i-ntegra.uon points:



-60-

9Y(a)/0a = ol s | dx da. .
sxesee s gy sl fblelehec] o

RES(1) will contain the integral while RES(j), 2<j< NPAR + 1, will contain
the de.rlvatives. Obviously RES must have been dimensioned NPAR + 1. If
COM.= 0 noth'ing. will be printed.. If COM is filled with a comment of up to
10 Hollerith characters this comment and all answers will be printed, e'.-.g. ’
CALL NORME (RES PAR 1OHFIRST CALL)

5.3 Calculating the Error Matnx

To calculate and print the matrix (ERR)‘ for the last accepted parameters

la l, fitted in the previous call to MAXIME, the user may call the sub-
 routine AROME This subroutine should be called 1mmedla.tely after MAXINIE
since it uses some quant1t.1es calculated by MAXIME in its last step wh1ch
otherwise m1ght get overwritten in core. AROME will calculate the matr1x
(ERR) only if all variable parameters |a I have either been declared

ad_]usted or have been fitted a.gamst the user-defined boundary, i.e., if

KEND = 1 or 10 For all types of fit the matrix is calculated by performing

a summation over the NEV expenmental data p01nts. The answer is an

approx1mat.10n of the error matrix and is defined as

—
(ERR) ~<(|a| |A|)(|a| lA|)>

where( Dis the expectatmn value, |A| is the true value of the parameters Ia |,'
and Ial is the f1tted value of the parameters |a|, .1.'e. , Iaol., such that
v{ l_xl,'lozl) approximates the true distribution y( le, IA'I). 'The diagonal .
elefnent_s of (ERR) are the errors s_quared‘while the off-diagdnal elements
are the correlations (see also[1], Section III. 1). These values are printed.
and they are also stored sequennally row by row begmmng in word LERR of .
blank COMMON. If we consider '

COMMON Z(i) )

'~ COMMON/STORME/XX(40), LERR

we find_‘the element in row i, column j in

ERR(i, j) = Z(LERR - 1+ j + NPAR*(i-1)).

As mentioned above, for the calculation of .(ERR), the values |fao| of



‘the v'ar'is.l:ole "par's'."rhete.rs :a.‘rei'usedA_.:’ _This_ vector i‘s;stor\ed 1n bl'e.hk COMMON, S

begmmng at Z(LAO) When all pararnete‘rs'ha:\‘re beeh declared adjusted
. the dlfference between |a I stored in Z(LAO) and |a| returned 1n PARME

should not matter for all pract1ca1 purposes. o
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6.0 END OF FIT AND MESSAGES |
In this section the conditions under which a fit may stop and the vari--
ous messages that OPTIME prints are described. Som'_e messages are to T
inform the user of some non-fatal ‘conditi_.on, others may imply some grave ‘
~ error. | ' | o
6 1 The Var1able KEND. End of Fit ’ :

COMMON/GAIVLE/KTYPE KEND, TPR.INT

LOGICAL TPRINT

The variable KEND is set by OPTIME to s1gm.fy the status of the fit.

It may be tested in the main program after returnmg from MAXIME and

vhas the follow1ng meamng

KEND ‘ v
o fitbstill in progress. , _
1 | _' successful fit; central values of all varlable parameters
‘ | are ad_]usted inside the phy51ca1 region. _ _
2 - .:v central values of the initial parameters are outside the _
v .~ user- -defined boundary »
3 - unable to calculate derlvatlves der1vat1ve increment
addltlons, (Ia] + (DA)), for all parameters causes o
TALA.RME be set . TRUE by the user dunng boundary
_  tests. : _
4 serious probiem; in'MODEK'=' 2 When the parametersv la‘l
| are repla_.ced by the best ones so far, 'Ibl', the function
‘calculated now, ‘'w(a), does not 'correspond to the value
- “previously calculated for the same values of the parameters,’
w(b). Usually caused by a use:r :error ’ir_1 HUME.
5 - m_aximum numbers of proposed steps has been reached. ‘

for max. log. fit (KTYPE< 20), some experimental data-.

|a|) for the central

values of the parameters |a| to become zero or negative
even though lal is w1th1n the boundary and the step cannot
‘be reduced further . ' 7
7 read or write error from the OPTIME I/O routine .
o usually causes ABORT with a comment from the routme ERME., :
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>- 8 o ©E matrix is;not’us_eable(singula_r or negative); all param-
| eters are called correlated or insenSitiye_; usually a user
. error. v ,  o : v :
9 o .~ when T2ND = TRUE. two calculatlons of the functlon w(a)
.. for the same parameters do not agree..
| 10 central values of parameters at the boundary, new param-
' - eters outs1de, corrected step is too small to be worth-
while. ' '
1 pathologmal case when trying to correct step near the

N o ,boundary
6.2 Messages -
Most messages that OPTIME prints are generated by the subroutine

ERME and are prlnted with trace-back 1nforma.t10n ERME also makes a

dayfile mes sage.

MESSAGE ~~ ABORT  STOP  MEANING

Error in fit-type | o . Yes - ‘KT'Y'PE.was not set to 3,4,.
7 ) - v : ’ 11,12, 13,14, 20, or 21,
Inconsistent No. of _ 5 ] _ The number of re‘al events
real events o S ’ - read during fitting is different

‘ from NEV, deterrn1ned by

_ IMME.

Inconsistent No. of S - The number of integration
Monte Carlo events - R points read during fitting is

different from NINT,
determined by INTIME.

Inconsistent No. of = - When FAME normalizes the
‘histogram events . v _ fake histogram data, the
' o ’ ’ : ‘number of events read differs
- from that specified earlier.

Y ie:ro or negati_v:e -~ Yes S See KEND = 6

Inconsistent_:calc'_u- ° Yes . See KEND = 9

lation of function- : S

Read error = Yes =~ ~ Caused when a file is read
' C ' ' that is empty when it should

not be, or when data is lost
~ due to read error. -
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MESSAGES

Write error o ~ .Yes
- (histogram) . :

‘Write error . - - Yes
Apparent user error -

~

- Error in o Yes .
initialization. = = L

Need subroutme .. Yes

Need subrout_ihe Lo . Yes
ALARME o

'I.n1t1a1 parameters . Yes
bad Co

.Norrna11zat1on R - Yes
1mposs1b1e, WI -
indefinite

Generating less - - " Yes
than 3 particl‘es o o

. ABORT STOP

- MEANING

 When writing histogram data

either data are lost, or the

end of the output file has

been reached, or no data

~were written to a particular

file, e.g., when no events

are accepted for the fitin
DOME. . ‘

Same as previous comment
except when writing data
other than histogram data.

" The user set the max. num-

ber of parameters
(MAXPAR) lower than some. .
absolute value(s) in the
vector LOC.

'In the call to MAXIME the
‘user probably wrongly .

specified the number of

' boundary functions, or the
-~ number of variable param-
- .eters, or the: max. 'number

of parameters.
The user. set NCASE >1 when

using the SAGE Monte Carlo

generator, via a call to.
INTIME, but did not supply
the subroutine MIME. =

The user set NBOUND > 0 in
the call to MAXIME but did

" not supply the subroutine

ALARME.
See KEND = 2.

for KTYPE = 14, 12, 13, or

'~ 14 the integral WI is indefi- .
nite when FAME was called.

The standard routlne GETUMZ
‘'was called with NP < 3. S

Other self- explanatory messages may be issued by the subroutines BUFOUT

BUFIN COR.ME and NORME
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7 0 REDUCING COMPUTER TIME

Once the programming of a particular problem of f1tt1ng with OPTIME
has been accomplished, an additional goal becomes reduction of the time it |
takes to execute this program. Obviously one should take advantage of
techniques that are already available in _OPTIME as standard features, in
ijarticula.r, providing reference functions (see Section 4.5) can be helpful.
Minirriizing of the calculations in HUME is also very important. In this

section some other standard and nonstandard features that may help reduce

' computer time are discussed.

7.1 Furnishing Derivatives for Linear Parameters

For any parameter '_lal that enters linearly in the user function

, |a]) in HUME, derivatives may be programmed in HUME with the
aid of the subrout1ne DIME. The procedure is as follows: '

a) in the main program:

1f PARME (n) enters hnearly in the HUME functlon set
UDA(J) 0.0 or set WGT(j) = 0.0 .

“where j is such that LOC(j) =
b) - in the subroutlne HUME:
add DIMENSION LINP(NLIN), DPAR(NLIN)
where NLIN = -number of programmed deri\}etives
then fill DATA LINP/k,, ky, """,k /

where the k's are integers similar to LOC, giving the
ordinal numbers of the linear parameters in the PARME"
vector in the order in which DPAR will be filled.

| then:fill DPAR(j), 1< j=< NLIN, with the coefficients of the
linear parameters

then CALL DIME (DPAR, LINP, NLIN)

DIME performs the following co_rnputartions:'

Y = 0.0
NLIN- : o o

Y = Y, PAR(LINP(j)) * DPAR(j)
j=1 N

.and the derivatives
H(i) = DPAR( i)

and stores all quantities in their proper locatlons .
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If not all derlvatwes are prov1ded by the user he can then
finish the calculation of his function by :

| Y=Y + o
" Providing derivatives for non- -linear parameters is
, descr1bed in Secuon 7. 31

7 2 Ehmlnatmg Pre fit Processmg

The pre-'fi_t proces'vsing phase of OPTIME involves the processing of
experimental events and most often also the generation of inte.'gration data’
and the pr'eparation of histegfams with ‘or without fitted curves superposed.

If a user wants to repeat a f1t many t1mes without changing the way
data points are made in the subrout1ne DOME and w1thout changlng the
- quantities to be histogrammed or the number of h1stograms to be made,
| then there is no need to repeat the pre- -fit work. Flles with data that were

- written to the disc durmg the initial run can be saved and made available to

- -MAXIME in subsequent runs.

Let us assurne that a user wants to" repeat a fit several times, makmg
_changes only in hlS routine HUME or assoc1ated rouunes, and that his
~ filenames are: KTEV = 1, KTINT = 2, KTHISTR = 20, and KTHISTF = 29

He uses integratmn points and makes h1stograms with fitted curves super-

"-posed

The follow1ng procedure may then be used:
The main program must contam ,

"COMMON/NORME/NEV NINT, WTINT, WTRAME WTHIST
COMMON/HISTME/XXX(3) IEVTH '

a) in the 1n1t1a.1 run:

CALL. IMME
. CALL INTIME(N)
PRINT1, NEV, NINT, IEVTH, WTEV WTINT WTRAME WTHIST

1 FORMAT(iOX 316, 4020)
These' printed quantities are necessary for subsequent 'runs._' ‘In the“
control cards, at the end of execution, request one or more magnetic
tapes and copy the four disc files TAPE1, TAPE2, TAPE20, and
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‘TAPE29 to rna'gnetic tape to _be available for subsequent ruhs.
b) .in subsequent runs: | | | | »
| In the control cards, before exection, reque.stfthe magnetic tape that
' \.;vas' saved.'and"create on-disc the four files TAPE1, TAPEZ2, TAPEZ20, '
and TAPE29. |
Do not call IMME or INTIME(N).

Fill the COMMON variables NEV, NINT, IEVTH WTEV WTINT WTRAME,

and WTHIST with the values printed in the 1n1t1a1 run,

' CALL MAXIME(...)

CALL FAME(PARME)
CALL COCHIS

7.3 Other Techniques

In this section we dis cuss__techniques that need not but can be used in
OPTIME, requiring a minimum of effort on the part of the user. Some of
~ them may reduce the amount of computer time, or increase the accuracy,

or may be useful for other reasons.

7.31 Providing Derivatives for Non-linear Parameters

I 's'ome'de rivatives can be computed analytically in less time than re-
quired by the s‘tandavrd numerical computationv of MAXIME, the user may
save time By providing those derivatives. Remember, however, that by
'comphcatmg the HUME routine additional errors may be 1ntroduced and-

- more compute_r time may be used than by»ta.kmg a longer but sometimes
safer route. ) » - - -
If in the user's Judgement it is better to prov1de der1vat1ves the o

-followmg procedure may be used:
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‘a) In-the main prdgram;'_ before 'ca.llihg MAXIME:

Set WGT(i) = 0.0
for those parameters for wh1ch derivatives are going to be pro- '
v1ded The WGT are ‘in the order of LOC e.g., if the der1vat1ve :

for parameter number n, in PA.RME, is prov1ded and if LOC(k) =n

_ 'then set WGT(k) = 0.0. o
h) " in the subroutine HUME add the followmg
COMMON // Z(1)
 DIMENSION IZ(1)
EQUIVALENCE (Z,1Z)

'-_‘COMMON/HUMEi/LMAXI TDER, TALARME TEMERG
LOGICAL TDER, TALARME, TEMERG _
COMMON/STORME/XX(9), LLOCM1, XXX(6), LH, XXXX(24)
Calculate the function y as before

. IF(, NOT. TDER)RETURN.

Supply de r1vat1ves in addition to the functlon when TDER = ,TRUE,
and store them as follows: o : o - '
K = IZ(LLOCMi + N - 1) - .-~ MAXIME has jfilled LOCM1

» ~with the inverse of LOC,
Z(LH +K-1)= denvatlve N - therefore K is such that

in PARME "N = LOC(K).-. Using the pointer
o K will order the derivatives
 properly'like LOC.

RETURN

7. 32 Prov1d1ng the 1nte&a1 ff (|x| ) dx for KTYPE 3 or 13

All f1ts except KTYPE = 11 1nvolve expressions w1th integrals over -
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‘the space of |x| Instead of "let't‘ing OPTIME calculate these integrals nu-
me rically durmg each fit with many mtegratmn points, the user may pro-
v1de the’ 1ntegra1 to OPTIME when KTYPE =3 or 13. This will probably
save computer time if the user can make the necessary ealculations faster
and with equal or better accuracy than OPTIME does them nume ri'cally.’
-The 'cur'ren't' e)‘cperimentalvprocedu.re for prOViding the integral is to
_generate one fake event for the fit. ‘This event serves only the purpose of
later trans‘mitting the integral to M_AXIME from the subroutine HUME. - The
data from GETUMZ can be ignored but it is important that the first fake
event that 1s generated be not reJected in the subroutlne DOME.
_ Assummg the user wants a fitted curve superposed in his’ h1stograms,
fake events for the h1stograms may be generated by setting. HFAC >1.0. It
is probably best not to include rn the histograms: the first event that is gen-
erated. T_hié can be accomplished by not calling :H-IST from the subroutine -
HISTME when KIND = 2 and IPT = 1 (both variables are in’ |
COMMON/HUME/) The follow1ng procedure is suggested
‘ a) in the main program: '

set NTOTF =1 : .. This would generate 2000
HFAC = 2000.0 ' events for the fitted curve.

CALL IMME" . As usual
' CALL INTIME(1) o |
b)  in DOME, when KIND = 2:
" for the. f1rst fake event (when IPT 1)
" _'store in the DATA array the parameter 1ndependent qua,nt1t1es
‘that w111 be needed for the integral. o
Set NW to the appropriate number of words
- set MULT =1 : :
for subsequent fake events make the data array and set MULT and )
-NW as usual _ S :
c) in HISTM_E Just return when IGND = 2 and IPT = 1, call HIS’I‘- as _-

_usual for all other events
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d)y in HUME when der1vat1ves are not provided:
when HUME is called: durmg the fit with KIND = 2, complete the
calculatlon of the 1ntegra1 J f(x) dx and set '
o = S £ (x) dx. , |

: ‘After the f1t the user probably calls FAME to normahze the fake

] histogram events. FAME will ca11 HUME once for each fake event
that was prepared for hlstograrnrnmg with the var1able KIND = 3.

~ When K]ND = 3 the user must return the functlon in Y and not the

inte gral.

e) 1n HUME ‘when also some der1vat1ves are prov1ded
If the user chooses to prov1de some or all derivatives of the func- )
t1on in add1t1on to the mtegral he must also pr0v1de the correspond-
ing der1vat1ves of the 1ntegral Then the following procedure
should be used in HUME: - -
When KIND = 2 or KIND = 3
and when TDER = .F.
“the. procedure is as descr1bed under’ d)
‘When KIND = 1 and TDER = .T.
the user stores the der1vat1ves of the function by using the same -
procedures as descr1bed in Sect1ons 7.1 or _7 31.
‘When KIND = 2 and TDER = . T_.

- in addition to pr0v1d1ng the 1ntegra1 in Y the user also must store -
the derivatives of the 1ntegra1 in the same locations as for real data
for tho se parameters for which he chose to provide derivatives, namely:_

' K=IZ(LLOCM1 + N - 1)

'Z(LH +K-1)=JS h.N(x, a) dx
where h.N(x, a) is the drivative for the Nt th parameter in PARME

(see also Sect1on 7.31).

©7.33 Plottmg a fitted curve when KTYPE =
When a user makes a fit of KTYPE = 11 he usually does not call the '

subroutine INTIME because integration points are not needed for the fit. If,
however, he wants to plot a curve that corresponds to some theory, super-
posed on the histograms, he must call'I_N’I‘IM_E', ‘because _integration points

are needed for making this curve. Inv.gener_al, ‘they are needed for the
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post-fit pro‘cesses”‘perform‘edvby NORME, FAME, and COCHIS. The pro- .
| cedure shouldvthen be just like for any other fit, @.-_é,-,‘ the user would set
variables in COMMON to signal tOFCOCHIS that a curve is to be superposed
and in HISTME call HIST for fake data as well as for real data (see Sect1on
3.32). _ ' : ol : ' .
The post- ﬁt routine FAME not 6nly needs: integration points but also
the value of the: integral WI = ] f(x,a) dx to perform the norma11zat1on of
the curve to the expenmental data. Therefore, before calling FAME from
the main program, the user must store the integral in WI in _
COMMON/NUNAME/XX(S) ‘WI, XXX, If the user does not know the value of
- that 1ntegra1 he can call NORME to calculate the 1ntegra1 numerlcally, e.g.,
" CALL NORME (W, PAR, 0).

_ 7 34 Plottmg fake data only without fittin g

In order to understand the 1nfluence of the parameters on the theoretl—
cal dlstrlbutmn it is often desirable to just plot fake data weighted by a
| function y (lxl |a,) of HUME for values of |a| that are not the fitted values. -
For this purpose the follow1ng procedure may be used
a) In the main ‘program don't call IMME or MAXIME
set KTYPE =3 :
set KTSCR =20

set parameters for the generatmn of fake da.ta

CALL INTIME(4) ©will call GETUM2,
o DOME, and HISTME w1th
KIND = 2
 CALL PREPME(...) .- . (see Section 5.1)
fill PARME(i) with desired values . o |
CALL FAME(PARME) ~  will call HUME with KIND = 3.
~ CALL COCHIS - | - ' -
 b) Inthe COMMON/H4/  setIH{i)=dlor4
' - (see Section 32) - . This will signal later to COCHIS

that no curve is to be superposed. e :



12

PREPME is the routxne that allows use of post f1t routmes l1ke -
NORME FAME ‘and COCHIS without actually domg a fit,

7 35 Plott1n_g an analyt1c curve over the hlstogrrams

It is pos51ble for the user to prov1de his own curve. for superpos1t1on
-over the experimental data 1nstead of 1ett1ng OPTIME construct it from
Monte Carlo data points. - o ’ -

The procedure that is- currently avallable requ1res that the user set

var1ables in COMMON 80 that COCHIS later, assumes that a curve is to be

o constructed (see Section 3 2). However, no fake data is necessary for h1sto-

gramming and no calls to HIST for fake data need be made. Also the sub-
routine FAME must not be called. , v |
‘The user replaces the functmn UFUN which normally calculates the
ordlnates of the fitted curve, with a funct1on of his own. The function UFUN o
will be called from COCHIS once per bin per hzstogram a.nd looks as follows' |

FUNCTION UFUN(X N) ‘
where X = abscissa of the
center of the bin, N= histogram
. . : . number, ' : '
Calculate -}ordinate of curve »
at absc1ssa X, for h1stogram N
and set '

UF UN that value

RE TURN
END
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8.0 .TECHNICAL- INFORMATION o

The 1nformat10n in thls ‘section deals malnly W1th some technlcal

Hetalls of the OPTIME system, It may be useful when changes of the

) standa.rd version are necessary, when debugg1ng, or when Just trylng to

' understand the program better. |
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8.1 General Flow Diagram
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. (copg1nqu) : T Flow when TZND ___ FALSE,
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(contmued)
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Flow when T2ND = TRUE
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.'(cl:onti‘nué'd)'

[KIND = 1

—ENTAME . |

- —PALME ' . Loop over
—FERME |  NEV
—"K.lT UMME : . r_ea'l data
B ——HUME (+) | points

|  —wHUME (o | B
[TSOMME .
Lsumme . . .. . .1

' h+"‘.'C'a’.l.cula.'t'e,'- 'étore, and print matrix ERR

:

| [NORME |
. [TKIND=2
[—ENTAME

b—uuME * * °© * * T Loop over
L—pALME . ; . NINT

L—Print integral _ o : ‘ p‘oint§

—HUME" °~ ° ° ° . " " 7] Loop over’
IEVTH

» _ o integr. histogram

——Write final histogram file. . . —l . = points R

integr. data
[FamE]

—Modify 'weigh't of hi's_togram ev"ent' I |

5

| COCHIS

v ',lfeMake- and priﬁﬁ histo'gr'ar'ns
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PAR(1),

TDM(1),
- uI(4),

H(1),
RST(1),

- V(1),
v3(1),
VEC(1),

LOC(1),

- TWP(1),

WP(1),

BUFF(1), -

B(1), -
VSTST(1),
EDIAG(1),

- DATA(1),

Ao,

TWM(1),

" WM(1),

Vo(1),
A(1),
V02ST(1),
KDIA(1),
uz(1),

DA(4),

' ESTAR(1),

WPI(1),

- BOUND(1), .

SIM(1),
V12ST(1),
PDNS(1)

LOCM1(1)

(z,1Z, PAR, LOC, A0, DA, TDP, TDM, TWP, TWM, ESTAR, U, UI, .
WP, WM WPI,WMI, H, BUFF, VO, BOUND, R, RST, B, A, SIM, VOST,
V,VSTST, V02ST, V12ST, V2ST, V3, EDIAG, KDIA, PDNS AMAT,

VEC, DATA, U2, LOCM‘I)

COMMON // o

C Z(1)
DIMENSION 1Z(1),

D TDP(1),
D u(1), .
D WMI(1),
D . ‘R(1),.

D VOST(1),

D V25T(1),
D . AMAT(1),
EQUIVALENCE

E

E

E. .
LOGICAL TDP, .
'COMMON/CAREME/

C 1S,
COMMON/CASME/ o
C . NCASE
COMMON/COMME/ |

C , .~ WB,

C DFTO,
C TDPR,
C VSTSQ
"LOGICAL - TEST

» COMMON/CORM.E/

C LSSTST,
C 1Q,
COMMON/COUNT/

C . NEVT,
COMMON/CSYMB/ :

C X(44)
COMMON/ENTAME/

C LACENT,
C LFM,

C . FACMAT,

C - TSCAL,
LOGICAL " TMAT,
COMMON/ERME/ '

C TABORT
LOGICAL TABORT, -
COMMON/ERRR,/

C o IECSUM
COMMON/ETAME/ o
C 'M2PTR(2)

TDM,
IS0,

WA,

DFT1,

" CHISQ,

NREL,
LRQ,

LMAT,

- LAF, .
FACVEC,

TWPM,
TVEC,

TSTOP

'TSTOP

LCSUM,

TWP,

MODE,

WAD,

UTv,

'WINC,

LLIST,
UTPV

NGEV

‘LVEC,
KPALME,

FSCAL,
TFPM

TSCAL,

_NR.T'I_‘ .

TWM

' MODEP,

WA00,

~ FINTO,

LLISTE,

LDATA,

“KMAT,

TMAT,

TWPM, .

KASE

VOTEVO,.

. TPR,
‘TEST,

T2,

LFP,
KVEC,
TVEC,

TFPM.



7:".8'1 -

@]

aa

. WTHIST

COMMON/FLAME/ , P
C . NREF, IFLAME
COMMON/FUME/ o
C - IFUME
COMMON/GAME/ _ . ' U
o . KTYPE, KEND, TPRINT
LOGICAL  TPRINT e P,
COMMON/GET/ o R
C MS, ML, NL
COMMON/HCHI/ e L
C HCHI(100)
COMMON/HISTLB/ ;
C HLAB(3, 1)
COMMON/HISTME/ . R , B
C IBEG, IHIST, - IDATA, IEVTH.
COMMON/HUME/ , ; AR ETE
fe ETA(2), KDER, IPT, NW,
- C ~ : MULT KIND, ICASE ,
COMMON/HUMEi/ - : : ' o B
o 2 LMAXI TDER, 'TALA.RME._'_ TEMERG
LOGICAL , TDER, ‘"TALARME, - TEMERG
COMMON/Hi/ , o ' R : _
C 'HZ(4)
COMMON/HZ/ o
c DH(1)
COMMON/H3/ o
C 'NH(1)'
COMMON/H4/
IH(1)
COMMON/IMM.E/ I : - :
"LEVENT, KBUFF, ' LSTOR, ITAPE, NOEVR,
-~ 'NOEVF, "LWORDL, NEVF, NDATA '
COMMON/INDXS/ 3 »
C M1, M2, LNBOUT .
COMMON/INIT/ : = S
(o} . PB(4) PT(4)
_ COMMON/MAXIME/ AU o
C . NPAR, "NMAX, KSTEPM,  JOB, KSTEP,
C - KSTEPR, NFIXED, NBOUND, ACFIL T
LOGICAL =~~~ ACFIL S ' o
COMMON/MDEL/
C T, - COSINE -
COMMON/MIME/ : S e o
c ETABAR(ZO), FMIME(ZO), WTSAGE(20), WTSQ(20)
COMMON/NORME/ _ - PR, ,
C . NEV, WTEV, - NINT,; . WTINT, WTRAME,



' c

'‘COMMON/NUNAME/

C . NMAT,

Cc Wi,
LOGICAL . . T2ND,
COMMON/PRIME/

C CHILIM,
C “TCORME,

- LOGICAL . TDLAG

- COMMON/RAME/ :

C ISD,
COMMOM@GENCOM/v

C GEN(5),
COMMON/RENO/ _

C " NP,
COMMON/SAGEIN/ ,

C XX(18)
COMMON/SAGELL/ :

C T XXX(3)
COMMOMGAGME/

c PLAB,
'COMMOMSAGEWT/ -
C S XXXX(5)
COMMON/SCRAT/ -
C NSCR
COMMON/SHAT/ .

C ' FAco
COMMON/STOR/

C " LSTO
COMMON/STORME/

C LPAR,

C LTDM, .
C - LLOCM1,
C LWPI, -
C Lvo, .

C LRST,

C Lv,

C LV3,

C LV4,
COMMON/SWITCH/

C ISW

- COMMON/TIME/ .
C ISTAT(7),
C TTIME
- LOGICAL . TTIME

- COMMON/TOME/ .

C - 'HFAC,
COMMON/TOTALS/ ,

- NHISTS

COMMON/ ULABEL/
C

- ILABEL(3)
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NBUFF,

"WR.

TCONST -

- RLIM,

TDIAG, "
TDIRCO,

ISBUF1,

K1

ECM,

- PCM(4, 11),

FAC(30)

LLOC,
LTWP,
LU,
LWMI,
LBOUND,
LB,
LVSTST,
LEDIAG,

LVST,
ISTATO(7), -

- NTOTF(20)

DACUTM,

ELIM,

TDIRCO,
TCORME

ISBUF2,

"~ AMASS(10)

P(Bj

LAO,
LTWM, .
LuI,
LH, -

_ LWORKO,

LVO02ST,
LKDIA,
LERR

AU,

~ T2ND,

TMAX,

WT

ISUBF3

] LDA,_

LWP,

" LBUFF,

LR,

' "LSIME
LV12ST,
' LPDNS,

CP,

TCONST,

- TMIN,

LTDP,

LESTAR,
LWM,

'LWORK,

LVOST,
LV2sT,
Lue,

TMR,



O
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COMMON/VEGAS/
'“vBEAM
COMMON/WRIME aw

KTEV, .

ﬁ»_KTREAL;*
. NWRD. "

583'*':» o

TARGET b

KTI NT

| K__TFAK_E;'

RAP(6)

KTSCR

KTHISTR, KTHISTF,
KWERR, KTAPE,
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8 3 Input/ Output

OPTIME normally requlres one or more files of mput data and wr1tes,
usually to a d1sc, one or more files of data su1tab1e to be. processed durmg
the fitting and post-fit processing. '

~ Some . or all of the outputted data may be saved so that in subsequent

runs of OPTIME the pre -fit processmg ma.y be el1m1nated See Sectlon 7. 2 '
for deta1ls. S _ o _ '

Prlnted output cons1sts pnmarlly of relevant 1nformat1on descr1b1ng
the state of affairs at each step, whlch may be suppressed and of histo-

grams, 1f the user chose to produce them. ’

_ 8.31 Standard 1nput files and-formats

‘The standard 1nput to OPTIM.E is usually one or more tapes of exper-
imental data wh1ch will be read durmg the . pre f1t processmg by a subrou-..
t1ne GETUMi ‘The user chooses a filename for this tape and stores this
name in the var1ab1e KTREAL. At LRL the standard ch01ce is TAPES for
the f11ename and consequently KTREAL = 5,

. The format of this tape that the standard GETUM‘l w111 accept is the
so- called ARROW format [2] f other formats are to be read the subrou- -
tine GETUMl must be replaced ‘ L ' ' '

For all types of fit, except for KTYPE = 11, 1ntegrat10n data are re-' =

qui‘red also.» Thes_e data usually are not read from an input file but are gen- .

~erated, one datapoint at a time. A Monte' Carlo method event gene rator,
called SAGE, part of the OPTIME system, may be used for this purpose [3]. -
If these data were prepared out51de of OPTIME and saved on tape, then they
may be read 1f the subroutine GETUM2 is replaced The user would choose
a filename for this tape and store it in the vanable KTFAKE. . At LRL the
choice is usually the filename TAPE4 and correspo_nd1ngly KTFAKE = 4,

For all types of fit,v_ex'cept 'KTY'PEV' = 11, two files of data are read . _
repeatedly during the fitting phase. These files, KTEV, containing experi- v'
- mental data, and KTINT, containing integration ‘data‘ are usually prepared_ |
by IMME and INTIME via the user- subroutlne DOME., At LRL the cho1ce
for the f11enames is usually TAPE‘l and KTEV =1, and TAPEZ and '
| KTINT = 2. - The format of. these f1les is as follows a
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‘Word

"4 Neo. of words in event, excludmg thls one ( = n + 1)
2 _ Welght for th1s event
Event 1 - 3 'Data word 1
' 4 Data word 2
A n+2 o Data wordn

These datap01nts are packed into log1cal records of max. (NBUFF 3)/2
60- b1t .words. _ ‘ :
o When h1stogramm1ng expenmental and 1ntegrat1on data, two flles,
contammg these data, are read by the subroutine COCHIS. At LRL the
choice for these filenames is usually TAPEZ20 and TAPE3O and consequent-
ly KTHISTR = 20 and KTSCR = 30. The format of these files is as follows:

2 words/datapomt _
max. 510 60-bit words/log. record

Word - R 12 bits
1 data 1 l ‘Data werd | - S 2 nnn |
point | 5 Weight for this data point 0000

where nnn = histogram number.

8.32 Standard oufput files and formats

Dﬁring the pre-fit proceesing the files KTEV and KTINT are written
as already descrlbed in the prev1ous section, In addition intermediafe inte-
gration data is written by the ‘subroutine INTIME to a. scratchflle KTSCR
whose filename is usually TAPE30 (KTSCR = 30). This f11e is also used
later for histogramming by the subroutine COCHIS. ’ '

When h1stogramm1ng is done the subroutine HIST, called by the user .
from the subroutme HISTME, writes for experlmental data a file KTHISTR
already described in the’ prev1ous section, and for integration data a file
KTHISTF, whose filename is usually TAPE29 (KTHISTF 29) _ This file
contalns the unnormalized integration histogram data and after the fit 1s

-»read by the subroutine FAME. The format of this file is as follows:.
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(. - D 1 : No. f words to follow : (= 1 ) ! : , .
. tflagt T Pt B R R PR A
e T 2 __all b1ts on L SRR RN

3 :""No. of words to follow ( NWOfDOME+1) S

- 4 e Prehmlnary we1ght for th1s event "

o 57 Data word1 S :

i v'dat.a"po1nt . 4 6 "j-.’_Data» wordZ_- >

A Sy v L NW+4 v,‘_'Da.ta wordNW - _ o
., EVent 1,'4 AN .r_ . No ' of words to follow R (=.2 )

: . Data word to be’ h1stogrammed " 2 nnn g
we1ght for th].S hlstogram p01nt o 0000 g

histo ram ' L : ,
,inforr‘gna;tio"n :1 o S No. of words to follow R (- 2) o
R - e Data word to be h1stogrammed "2 nnn

el .welght for thls h1stogra.m p01nt = 0000: E

- . - - LT - N . . e - - v
o = 12b1ts;::
| ~:j,"_., max: (NBUFF 3)/2 60 bit words/log '

r,ecord_ nnn = h;stogram number_"
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9. 0 CRT HISTOGRAMS

By replacmg SOme , standard subroutmes 1t is poss1b1e to make CRT
histograms 1nstead of printed h1stograms. For the exper1menta1 data an
envelope will be drawn while the fitted curve w1ll be represented by a
superposed dot ( ) in’ the center of each b1n. _ B

In add1t1on to plot t1tles, labels for the X and y axes may be g1ven w1th
the follow1ng procedure (see also [6])

COMMON/ ULABE L/ILABEL( 3)
COMMON/HISTLX/HX(3 NHIS'I‘S)
- COMMON/HISTLY/HY(3 NHISTS) »
Set ILABEL(i) to o _ : mean1ng

o . o '7 ' - no plot or axis labels

1 ' - plot labels, no axis labels . | ,

2 S i , - plot labels, x-axis‘ labels, no y-axis labels .
3 : . plot labels and axis labels |

~ then {ill HX and HY w1th up to 3 words each of up to 10 Hollerlth .
o characters each for each hlstogram ' : |
- .- The productlon of CRT h1stograms is effected by replacmg the rout1nes
v VCOCHIS and HISTUM plus those wh1ch are called by them, by CRT versions
~ of these’ routines that are available from Werner Koellner.
At Berkeley, replacement of those routines will be done’automaticall'y
by the selective loade'r if those routines are loaded into core ahead of the |

_other rout1nes. _
The CRT rout1nes requ1re about 78K more locauons of core.
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10.0 OPTIM.E MAINTENANCE AND CHARACTERISTICS -

10.1 Prog ammlnECharactenstms

For the t1me bemg the off1c1a1 version is wntten with the followmg '
charactenstlcs ' _ ’ o o o
Language: FORTRAN and COMPASS
Computer CDC 6000 senes or h1gher
Core reqmrement 408K to 708K of 60-bit words, dependmg on
' user requirements. Blank: COMMON is in-
creased or decreased at various tim.es during
the execution of OPTIME. This feature must
‘be disabled if blank- COMMON is not located
v " behind the program.
No. of f11es required (d1sc or tape): ‘Min, 1, max. 6, dependmg
_ on user requlrements. - _

. At LRL, comp111ng and loadmg into core of a program is b1nary sub-
routine oriented. = The compller and assembler produce relocatable bmary
code, therefore the static part of the OPTIME system is precompiled. The
user complles the necessa.ry user subroutines, and w1th the use of a selec-

tive loader only the minimally requlred code is loaded into core [7].

1 10.2 Prg&'am Mamtenance

The off1c1a1 ;vers1on of the'pro'gram_is 'maintained by:

Werner Koellner

U.C. Lawrence Radiation Laboratory
Group A Programming

Berkeley, CA. 94720

It is ma1nta1ned with the aid of a library ma1ntenance program, called
'UPDATE (8], which assigns to- ‘each source card image, in columns 73

through 80 a un1que identifier.

1f a user finds a programming bug or has an 1dea how to improve the

program, we wish he would communicate this mformatmn to Werner Koellner,

who w111 make the correctmn to the off1c1a1 version if it 1s pos51b1e.

_10.21 Distribution

Distribution_of the program and of program 'changes' wili also be
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handl.ed by Werner Koellner. We would hke to recom.mend that potent1a1
 users get the official version of the program from him du'ectly, ‘because’
‘he w111 supply a version w1th most of the mlstakes commumcated to him-
corrected. , S
‘Mailing lists will be mainfained to provide general information about
the 3yst¢;n ‘and to cofn_municate program changes. ' o | '

10,22 Version identification -

At the héginni'ng of each subroutine there will be a comment card
spe'cifying the version of the current code by date. We urge that anyone
who would like to make changes of his own in the program 1nsert some

cornment, dating 1t to help 1dent1fy the unoff1c1a.1 versions.
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