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Expand: An Editing Routin e For Stromber g-Car ison Movi e Files

I. INTRODUCTION

A rapidly growing number of research activities across a broad range of scientific fields use

computer-generated movies. Movies provide a unique type of physical insight , that of time-

evolut ion, into problems of all types, and invaluable intuition in analyzing Iransi eni phenomena

in, for example , fluid flows, combustion processes , and electromagnetic and quantum mechani-

cal wave packet propagation. In addition, movies often shed light on purely numerical prob-

lems. They are unrivaled in efficiency of communication , and provide their makers with a satis-

* 

fying, elegant format.

Nevertheless, movie-making usually burdens computationa l scientists with extra debug-

ging requirements and larger storage requirements. Even when the data-generating roulines are

debugged, a movie tile when first produced will seldom represent the best fIlm possibte~ titles.

summaries, or breaks between “scenes” may be left out or the rate of time evolution (at typical

projector speeds) may be unacceptable. Because a code that generates movie data typIcally is

long and complex , the job of tailoring it to allow flexibility in movie making is doubly frustrat-

ing for workers desiring a quick presentation of numerical results.

• The increasing use of movies in research and the need to simplify movie-making have

created a strong interest at NRL in specialized subroutines which modify Stromberg-Carlson

Manuscript submitted June Th. t’~7’~
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(SC) command movie files. (See GRAFIT. Ref. 1.) This report describes EXPAND, a routine

for editing SC files, which should alleviate several of the problems presently found in movie-

making.

In short, EXPAND permits one to operate on the file exactly as if ii were a reel of film

(except EXPAND does not scan backwards). EXPAND as presently written has options for

deleting selected frames (singly or in groups), replicating frames so as to slow down or stop the

apparent passage of time, merging or splitting movie files, and inserting blank frames between

frames with data to facilitate slide preparation.

A set of examples are provided showing typical jobs using EXPAND in the last section

(V) of this report. The preceding sections deal with the action of EXPAND, the calling se-

quence, the JSL (Job Specification Language), and desirable changes in the present source code

to add options. Additional options might include a color-wheel-change mode, or a set of rou-

tines o detect and segment any extremely long output tile requests by scanning the EXPAND

input data before generating the output file, and initiating appropriate FOT (file output to tape)

commands.

II. GENERAL DESCRIPTI ON OF EXPAND AND EDITSC

EXPAND requires for input one Stromberg-Carlson (SC) file, which must be named

FInIFOOI where ni is a two-digit positive integer. It creates a second file, FTn2FOO1. Other

SC files will be denoted similarly. The user must supply ni, n2, etc., and provide appropriate

FIT, FOT and FD commands (see Section IV).

Reading input files from disks and writing output files to disks is done with READFL and

WRITFL (see Ref. 2), but EXPAND sets up all necessary parameters to use READFL and

2
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W RITFL. Frames are counted in the input file by searching each input block for an SC

“advance- frame” command.

For most applications of EXPAND , the desired result will be a new file with each frame

replicated some number of times. (See Fig. Ia.) This has the effect of slow ing the time evolu-

tion by the repetition factor , but also note that one can stop time by repeating a single frame

many times. Thus EXPANE~i facilitates the use of special sti ll frames, which need not be gen-

erated during the initial movie-making run, with special printed matter , annoted figures, or

similar information. Note that input color movie files must begin each frame with the color

wheel on ‘clear ’. Otherwise replication of frames will sequence the colors in an unpredictable

manner.

Figure 1 shows the effect of other types of editing options, although only for the simplest

types of applications. A more general output film could be niade with EXPAND in which part

A of the input film has been expanded, another part deleted, another part spaced by blank frames,

and a fourth part has been added from a different input film, for example.

Alt hough conceptually simple, the logic involved in a general input and output , frame-

counting algorithm is complicated by the variable length of frames and the block nature of data

transmission to and from tapes. In our case the blocksize is 2880 bytes (720 single precision

words). A more fundamental source of difficulty is the impracticality of bringing an entire

movie file into core. Hence we discuss EXPAND in this section as if it operated on a single

reel of film, without regard for physical data flow.

Nevertheless, an important limit which results from this block nature should be pointed

out: A single frame in FTnIFOOI must not exceed the equivalent of 7220 32 bit, words. A
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(a) INPUT: 111213141. . . . I 97 I981991ldo1

OUTPUT: I h I h I h I 2 I2 I , j~i~I00II00 [ioo]

(b) INPUT: same as (a)

OUTPUT: f i  IbI2II~I . - .IbIloOIb 1
(b means blank, or clear, film.)

(c) INPUTS: j i  12 13 14 1 . . . .1981991100 I

I 1’~2’~3’~4~ . . . . 150 151 152 ’ I

OUTPUT: I 112 13 1  . . j 10011 12’l. . . 
____

(d) INPUT: as (a)

OUTPUT: LI I2 I~~. .181911o I2 1122 I... .1991100 I
Figure I. A number of editing options are available using EXPAND. Indicated
schematically in (a) is simple replication of frames , while (b) shows the inser-
tion of blanks. (c) shows merging. (d) shows deletion.

3
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longer set of commands per frame causes EXPAND to miscount frames, or terminate abnor-

mally, since no more than ten blocks are allowed from FTnIFOO I in core in the search for a

new advance command. For most applications, this limit is liberal. It may be raised by simple

changes in the source code. Other limits in the present EXPAND will be ennumerated after we

have described the calling sequence in Section 111.

Multiple calls to EXPAND or EDITSC (see Section III) may occur from a single program.

Because the same output file (n2) can be used repeatedly when calling EXPAND (but not

EDITSC), one must include the data (MODE, in Section Ill) to keep it open or to close it after

• each call. EDITSC automatically generates the right data for this, by reading the next card after

its present instructions, and then calling EXPAND.

The penalty for using EDITSC, which in general is more convenient than EXPAND, is

that one call processes a contiguous segment of the film (physically, the SC file), and each frame

of this segment is treated identically. With EXPAND, one call may invoke a different action on

each frame or groups of contiguous frames.

Any attempt to reread sections of the film which have been passed will fail unless the in-

put file 11 is first closed. This occurs only if another call to EXPAND (or EDITSC) references

a different input file. In other words, successive calls to EXPAND using the same input film

cannot change the chronological order on the output film. Having closed ni , EXPAND will au-

4 tomatically begin counting frames again, on the next call using nI, calling the first frame one.

For clarity we note here that when successive calls to EXPAND or EDITSC ask for the

same input file, the frames on each call are counted starting with number one as the next

* unprocessed frame after the previous call. As the next section will show , only frame advances

are counted and no record is kept of the absolute frame number for each file.

5

~~ ~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~

- _ _



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --~~~~
--

_
~~

5Us, , ’~~t t \ ~~‘fl E*U rS

III. CALLING SEQUENCE

This section defines the parameters used in calling EXPAND and EDITSC. Remarks on

JSL. and program limits are dIscussed in Section IV. We describe EDITSC first since ii is some-

what simpler than EXPAND and wilt suffice for many editing purposes. The method for calling

EXPAND, which allows more general options, is very similar to that of EDITSC. Roth are on

a library at node USERCAT/LIB/LCP/SHOCRI/EXPAND, containing source (../EXPAND/

SOURCE) and objeci (.../EXPAND/OBJECT) modules so compilation is unnecessary, and

those interested may obtain source listings.

A . CALLING EDITSC

EDITSC is called with the statement

CALL EDITSC,

which causes data cards to be read. Each card is assumed to contain the variables:

NI N2 STF ENE REP

under the format 213. 215, 13. These integer variables are defined as follows:

NI — input file number (in FTnIFOOI) ,

N2 — output file number tin FTn2FOOI) ,

STF — starting frame number on NI at which to begin copying to N2,

ENF — ending frame number on NI, and

p

REP — number of replicas of each frame of NI to be copied to N2.

h A

_________  ~~~~~~~~~~~~~~~~~~~~~~~~~ ‘~ ~~~~~~~~~~~~~
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As mentioned above. NI and N2 must be posttI~c two-digit integers , that is, exceeding 9

but not 99. There is one exception: one may terminate the set of c,~rds wi th the datum N I —

- I and any other values (or blanks) for the remaining variables. When l l)ITSC finds that NI

~ 9 on any card except the first , it returns control to the c.illing program automatically, after

processing the preceeding cards. If it fInds NI ~ 9 on the fIrst card , it returns control and

prints an error message.

Briefly, each card causes FNF.STF+ I frames to he copied , each REP times , from NI to

N2. If blank frames are desired between each frame on N2 . one simply makes the sign of REP

negative. For the data cards (
~b~ denotes blank)

/bX QT
b I Ob20bbb I Obbb9ob-3
b-l
/bEOJ

EDITSC should copy SI frames from FT1OEOO I to FT2OFOO I (see Fig. 2(a)) . replicating each

frame three times, and inserting blank frames beginning with frame 10 and ending with frame

90. (As discussed in Section IV , the user must provide appropriate FIT. FOT. and FE) state-

ments for all files used.)

A data set using EDITSC to break a movie into two separate movtes . one at half the

present time evolution rate and a second with blank frames between each frame (see Fig.

2(b)) , might appear as
— /bXQT

bl5b2lbbbb lhbl5obb2

• blSb22bbI5lbb200b-l

b-I

/bEOJ

7
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(a) INPUT

FT I OFOO I: 
______ 

- - J~~1] I~IiIIJ
OUTPUT

FT2OFOO I : ~~~~~~~~~~~~~~~~~~ 
,

(b) INPUT

FT I S FOOl : L!j~i~1- 
, . 

~~~~ I ~~~Ii
OUTPUTs

FT2 1FOOI : ~~~~~~~~~~~~~~~~~~~~~~~~~~ - J I5O~I5O~

FT22FOO I : ~~ff~~~b I 5 2 h . .  . . jb 12OO Jb}2OO J~ ]
FI 5U TC ~ Schcmaiuc Iflus~rat,on or ~he action caused h~ data cards shown 10 the
t e s t  Noic the est ra blank frames before the first and afte r the last dais framewhen the blank-frame *q’~tion 15 USCd

S

~~~~~ - - ~~~~~~~~~~~~ ____________ - 
- .~~~~ - — .



-- - 
~~~~~~~~~~~~~~~~~~~~~ 

. ,
~~~~~~~ - - - . . -

-

NKI MISIOK -\ ‘~l)t 51 RI l’. K  I 4it~ t

B. CALLING EXPAND

EXPAND is called with the statement

CALL EXPAND (NI , N2, FRA ME , R EPS, NF R AMS , MODE) ,

which , in contrast to EDITSC, does not cause cards to be read , but otherwise performs similar

operations. The arguments, all of type integer , are:

NI — input file number (in ETn IFOOI) ,

N2 — output file number (in FTn2FOOI),

FRAME — the FORTRAN name ~f a one dimensional array of length 10,000,

whose i l / I  element is the number of the i l / i  frame
— 

in Fin ifOOl to be processed.

REPS = the FORTRAN name of a one dimensional

array of length 10,000, whose it/i element is the number of

replicas of the it /i frame (FRAME (I)) on ETn I FOOl to

be passed to FTn2FOO I,

* NERAMS — the total nuniber of frames to be processed on FTn1FOO I, and

MODE — an integer control variable with the effect:

0, close N2 on return , no blank frames ,

I, close N2 on return , insert blank frames ,

2, do not close N2 on return , no blank frames ,

and

3, do not close N2 on return , insert blank frames.

9
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The same limits apply to NI and N2 as in EDITSC (9<NI , N2 < 100). The array FRAME

must contain an increasing series.

Note that EXPAND allows one freedom to replicate certain frames more than others.

EDITSC corresponds to a subset of EXPAND calls with all elements of array REP equal. EX-

PAND does not, however, allow different blank-frame insertion options for different frames.

The generalization of MOI)E to allow this requires straightforward changes in the code, but t he

benefits to be gained are not clear; it would require the user ’s code to generate another more

complicated array before calling EXPAND , whereas the same effect is available with multiple

calls.

EXPAND also pcrn~Us arbitrary frames to be deleted, through the FRAME array, in ord-

er to pick up only odd numbered frames, one would define FRAME before calling EXPAND as

FRAME (0 — 21-1 .

for example.

IV. JSL REMARKS AND PROGRAM LIMITS

This section contains remarks on the necessary JSI to make runs with EXPAND , and a

list of the present restrictions on various parameters in EXPAND. A number of the following

remarks have appeared in preceding sections.

A. JSL Remarks

JSI needed to run EXPAND includes FD (File Declaration) , FIT (File Input from Tape),

FOT (File Output to Tape), and MFR-MFRE (Multiple File Request , Multiple File Release)

groups. They will be discussed in Section V .

- 

10

1 —
~~~~

---
~~~

-
-

~~~
.. - - -  .

~~~~~ 

~~
1~ .-~~~ ~~~~~~~~ - - — 

- 



— ~~~~~-- - - ----- .- - ,  . ---—.,- -- -.--- ----- . -~~~~~~~~~~ -- — —--~~~~~~~~~~ -—- -— -— -.- --- -—-.---.- - ,----------

NRL Sil-MUKANDLIM Rl-I’OKT 4Oti t

In order to match the READFL and WR ITFL routines , input and output files should have

the following characteristics:

• name: F1’nnFOO I , (9<nn<IOO)

FORG (file organization): PS (physical sequential) ,

BKSZ (blocksize): 2880 (in bytes) ,

LREC (record length): 2880 (in bytes), and

RCFM (record format): FB (fixed block).

The FORG, BKSZ, LREC and RCFM parameters are all initialized properly in the parameter

files used by WRITFL, and need not appear on an FD card for output files. Hence a typical FD

card would appear as

a 
/bFDbFTIOFOO 1, BAND — 10/ 15/ 5 , FORG — PS, BKSZ = 2880,;

bbbLREC = 2880, DTYP = PAD, RCFM = FB

FIT’s and FOT’s move the movie files between disks and tapes. Stomberg-Carlson com-

mands are stored on tapes with characteristics

DEN (density) = 556 (bits per inch),

TRKS (tracks) — 7,

RCTL (recording control) — C (odd parity with conversion but no translation) , and

LABI (label) — 1/NL (unlabeled tape).

II
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Typical FIT and FOT commands might read

/bFITbFTnIFOOI, DEN — 556 , IRKS — 7, RCIL — C,;

bbbLABL — I/NI, EFID — 500619

and

/bFOT FTn2FOO I , DEN — 556 . IRKS — 7, RCTI — C,.

bbbLABL — 1/NL, EHD — 500414

Here tO are n2 should be the same file identifiers appearing in calls to EDITSC and EXPAND.

As mentioned earlier , the routines EDITSC and EXPAND are stored in a library at

USERCAT/L113/LCP/SIIOCR I/EXPAND. A library card in the linkage step should appear, as

in:

/bINK

LIBRARY DUMMY

where DUMMY is an arbitrary access name previously assigned to the node where EXPAND is

located:

/bASGbDUMMY, USERCAT/LIB/LCp/SHoCR I/EXPAND , USE ‘—SIIR I ~
For jobs with several tiles, the ASC default values for ADE)MEM may be oo small, in

this case, the message

•.. ABENI) OMOI •., - 
-

12
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will appear in the job activity file. To compute the required ADDMEM for a given file, use the

expression (See Reference 3):

80 + (number of words in LREC rounded up to a multiple of 8)

• + (number of words in BKSZ rounded up to a multiple of 8).

For the SC files commonly used with LREC — 2880 and BKSZ — 2880 (in bytes) , this formula

gives 80 + 720 + 720 — 1520 words of ADDMEM per file. Additional ADDMEM is indicat-

ed on the /XQT card:

/bXQTbADDMEM — 7K

B. Program Limits

The present verion of EXPAND (or EDITSC where appropriate) requires that :

• 1) file designators ni, n2 , satisfy 9<nn< 100;

• 2) each frame on an input file must is less than or equal to 7200 ASC words (this is ten

2880-byte blocks);

3) the total number of frames to be copied from Fin IFOOI (ENF-STF+I for EDITSC,

NFRAMS for EXPAND) does not exceed 10,000 (ignoring repetitions);

4) The maximum number of replicas of any frame (absolute value of REP for EDITSC or

of REP (I) for EXPAND) is 99;

5) EDITSC is expected to read no more than 500 data cards, including the flag for normal
- 
. termination.

— 6) files are short enough to fit on available PAD (currently about 1500 BANDS).

13
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V. ~XAM PIIS

Section V .A. presents exampl es of complete decks for using EXPAND. These examples

serve only as guides, not tutorial references, for setting up the JSI. statements. The)’ show typ.

ical methods for tile handling, and assume knowledge of ASC )SL. MER-MERE groups are

also illustrat ed. In Section VII we shall discuss printed output briefly.

A. Examples of AS(.’ Jobs

Since EXPAND requires the user to generate editing~instruction arrays , but does not

affect t he JSL differently from EDITSC in any way, t he examples only show calls to FDITS(’ .

Data cards therefore arc shown after the XQT statement , which would not he required if EX-

PANE) were used. Numbers and names used in this section for disk space reservatton , lime

limits , file sizes, data , path names , and file tianies are purely for illustrative purposes.

The job in Figure 3 make s use of EDITSC to edit two input movie tiles stored on the

tapes with EFID’s 500835 and 500901 and merge the resulting file on a third tile which is

stored on the tape with FEll) — 500855. (Users must havc registered these tapes prc~ iousl~,

and they muse be avai lable at run time to the ASC.)

The results of this deck arc that frames 5-100 of FTIOFOO I are copied each four times

Onto FI2OFOOI, followed by frames 1-35 from ElI IFOOI which are copied each twice and

separated by blanks as indicated by Figure 4. The - I on t he third data card causes normal re-

turn to the dummy calling program.

Figure 5 presents a more complicated case in which two input files (not on tape) are c~ -

panded by a factor of two (halving the apparent rate of time evolution for a given projector

14
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/ JOB EXAMPLE. 7777777 , USERCU, OPT — (C ,R)
/ LIMIT BAND — 100, BAND — 700/PAD, MIN — I
/ ASG EDITLIB. USERCAT/LIB/LCP/SHOCRI/EXPAND/OSJECT , USE — SIlK
/ FD FTO6FOOI , BAND — 5/40/S
/ FD FTIOFOO I, BAND — 10/ IS/S , FORG — PS, BKSZ — 2880, LREC — 2880. DTYP PAD ,;

RCFM — FB
/ FD FT11FOO I, BAND — 10/15/5, FORG — PS, BKSZ — 2880, IREC — 2880, DTYP — PAD ,;

RCFM — FB
/ FD FT2OFOO I , BAND — 20/30/5, DTYP — PAD
/ FIT FIIOFOOI, DEN — 556, IRKS — 7, RCTL — C. LABL — 1/NL , EFID — 500835
/ FIT FTllFOOl, DEN — 556, IRKS — 7, RCTL — C, LABL — I/NI, EFID — 500901
/ F1’N
C
C THIS IS A DUMMY PROGRAM TO CALL EXPAND, VIA EDITSC
C

CALL EDITSC
STOP
END

/ LNK
LIBRARY EDITLIB

I FXQT ADDMEM — 7K
bi Ob 20bbbb 5bbl00bb4
bi Ib20bbbblbbb3Sb-2
b-I
/ FOT FT2OFOO I, DEN — 556, IRKS — 7. RCTL — C, LABI — I/NI/ADD. EFID — 500855
/ EOJ
(7/9 card)

Figure 3 An ASU oh illustrating a simple use el Ft)ITS(’ Note ‘b’ mesos

~i hkink on the data cards

INPUTS

FIIOFOO I : L!1L 2 1 ~ i:  - . 100 101 1

FTIIFOOI : IILI 2’ 3] . . T 35 36

OIJTPUI:

ET2OFOOI:

I~ i~ i ~. 1~ 
Ilxl ~~ lO0~ itlo ~ ~~ i .!.. i h i  ‘ ‘ 1

- I I ‘~ I h J i ~’ 1
Figuce 4 The efl’ect of the deck shown in Figure 3
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5lftk’l~t I ‘s ~~ t 11(11 IS

/ JOB EXAM PL 2. 7777777 , USFRCL). OPT — (C.R1
/ LIMIT BANE) — 100, BANE) — 700/PAD, MIN —
/ ED FT0~F00l , BANE) — 5/40/ 5
/ P1) W AMOVY . L SFRC AT/ l)74/h30/L SERCU/SPLISH/STROMB
/ El) FillEOfil, BANE) — 10/50/5 . I”OR(. — PS. KKS/ — 28*0, L.REC — 2*80. RCI M — EN..

l)T~ P — PAIl
/ AS~ ETIIFOOI, WA V MOV~~/NO3S0, (51 —SIlK
/ IL) FIl2EOOl , BANE) — 10/50/5 , EOR6—PS. BKSI — 28*0. IREC — 2*80. RCI 3I — FEE :

L)TY P — PAL )
/ AS(, t:1l21.’OOl , WAVMOVY /N0352, USE — StIR
/ 11) FT2IWOO I , BANI) — 50/250/SO, DTY P — PAl)

/ FL) FT2IF 001. BANE) — 50/250/50, I)T\ P — PAL)

I AS6 FL)lTL 114 USFRCAT/L lIL/l,CP/Slkx’R l/l XPANL)/OHJFCT. (‘SF — StIR
/ L - ’ lN

‘ 11115 IS ANOTIH :R DL MM~ PRX iRAM 10 CAL L F~~PANL)
(.

(‘A l t Fflt rsc
STOP
F NI)

l IN K
bL INK ~R\ F L ~l1IIB
/ EXQ F CPIIMF — 1 2000. ADI)MF M — 14K
hI lh2Ohhhh% bh29chh2
hl 2b2lhhhhlhb2Q5hh2
b-I
/ MER OUTPUT. DIN — “~~~. IRKS — 

~~, RCTL — C, FElL) — Sl~ )OI, I AN t — 1/NI /A DD
/ FOT FT2tWOOI
/ FOT FT2IEOO I
/ MI RE
/ LU)

7/~ card)

‘ ~‘sn ~~~ 
- i~ ts Illustr~hng us,’ •~t ~in SIlK -StI-R t p~ ii to ,.tii ~~ut t~~~’ t’sli;ed Iiks on

I tpe ~onhupuoiisl~ \,‘i~ on the ~~~ ,‘,~ sjs •t.~ ,tcileles blsnk

S
5.
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speed) . p’aced on separate tiles, and output to ~t tape. The MFR~MFR1: pair illustrates how

files being output to tape ( FOT’d) may be stored contiguously .

• A third example shown in Fig. h, wor ks with six input tiles initially stored as contiguous,

pairs on three tapes. MER-MIRI pairs and used in this example for input (III commands) as

well as for output (FOT commands). Output tiles are copied onto a single tape

B. Remarks on PrInted Output

EXPAND and EL)ITSC have a numhcr of scu-ex planato ry , printed output comments.

Et)ITS(’ prints each card it reads. Two cards arc read het’ore EX PANL) ma~ he called (to tind

out what MODE value us appropriate h~ knowtng in ad~ancc the next output tilc number) . IX -

PANE) prints out the names ol’ the tw o  tiles currentl y being used for input and output , and all

other input data from F l)ITSC, namely N E R A M S. MODE , and th e first NFK..%MS elements of

the arrays FR..xMI and REPS (See Scction 111 K)

F X P A ~~I) lists c~er~ frame ~~t intcr~st .is it is found , together with the numbe r of ’ ca lls to

WRI1’U required to cops th.it frame from HIlL IF (the array in core which holds each frame) to

the output Idiskl file, and the number of calls made to WRITFI,

I- l)ITS(’ w ill catch and report improperly formatted input cards (e.g. any card with a real

number in the first thirteen columns) , and an inconsistent frame request with the starting

frame farther along the film than the ending frame (STE ~ LNF; see Section lIl A).

EXPA NI) will print an error message , different in each case , and terminate normally if

an y of the following happen:

I t
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SUOCkI I) 5.’.~t) F R I  Ii S

I 3014 I \ \5.II’I ~ . ‘‘‘‘‘‘‘ . SI Rut) . ..)P1 — 1( 8
/ 1 15.111 RAN t) — Ilk), KANt) — ‘151/PA t ) , 5.ll~ —

/ I t i I 1O’I- ’ k ) t ,  It -tNt ) — ~/4 0- ’
/ I-t i II 1(11 osit . 14 -tNt) — tO/ I’il ‘. tO Rt. — I’S . ItkS/ — ~S5s~. I KIt — ~ %%~ % Ik( I SI — 114

t )l ’ I P — P5.t )
/ I I) I ll  11-1)5)1.
/ I-I) Il l  ~ 1)5) 1 .
/ I t)  111 ) 11 ) 5 ) 1 , -

/ I t)  i i  14 115.11,
/ I t)  I i Ishlill .
/ StI R F IRS). 1)1 N — ~~t.. iRkS — ‘. lUll — ( . I A Rt — I ‘Nt

t I l l)  cikis i I
/ I l l  1- 1 101(5)1, t A Rt — I-NI

II) I- t I lt  0111, t .5.141 —

/ 5.1181-
F 5.11 K SI I. i)Nt) . 01 N — ~~1.. iRkS R. ’l t — U. I S IlL I Nt

t i l t )  415.1St
/ Ill Ii 11115 ) 1 , 1 SIlt — I/Nt
/ I-li II 14 1 1)511 . I SI4t. 2/NI.
/ 5.1181
/ SIt K 1 HINt’). Ill N — ~~ 1.. IRKS — “ . lUl l  U I ‘til t — I ‘ ‘St

l i l t)  — 51)51*14
/ I l l - ii-i~ i 1)511 . I Sill — I /Nt
/ I l l  I l l  ~I I I . I tilt —

/ SIFRI
/ -5.\t , I-hIll lIt. (S I  RU 5.1:1 ll1-- t ( P / S l I l 5 . R I I - \P- t ’S t ) - U I%.lIUl . I sI — StIR
/ I- I) Ii ~I) 101)1 . II \‘S%) ~0.’ t l i S O , I))) P — PSI)
I II) I l~~I l 0 0 l .
/ II) I 1~~’I i)5)I .
/ I i’s

U 3 IllS 5. 111181) i)t %lSt~ t t ) lf l  lii ( ‘.11 I \PSNI1

U -SI t t l ) l l’.

I NI’
/ INK

t lIlR .SR) 1 1)11118
/ I~~4.)I (‘P115.11 — I ‘ill) . 5.1)1)5.11 SI — 14k
blOb 21 bbt.bl MO
NI Ih2OtiNbh3hNNslht.4
NI 2h20hhNN3b1sb1$hb2
Nt 3b2t hhhhIbbiO2bb2

b14b21NhNh3NPib61hb1

NI ‘h~ INNNh3hhh1Shh1
Nl0h2 2NNb1i3hNbh ~N.l
ht011�bIstO2hhIl)2b- I
bllb11isbbSlhNN’Ih I
NI1I~12NNN20MIN2*Is I
NI3N22NbiO1hNl0~N I
h14h21NNN41NNN’IN I
NI 5b 2ThhN2(*bh1,tb I
b - i
F SIlK i)I l1’II. 1)1 ”. ~~~~ IRKS ‘. 11(11 — U. I t  II) —

I SIlt — I ‘SI Still
/ 101 1125)1- 01)1 $

/ 101 I I’ l l ixt i
/ tO ! I I~~ It ) 5 ) ?
/ 5.11-NI
/ I-lU
l7,q e,,riIl

Figure l~ Sn %S( inN ulluslralmg the ust’ ol 5.11 - K-MI- RI prnns In, Ill ~n,I
101 th~ daiii ~~rds selco s.nplc frames in ~:j 101001. l ii i  FOO l , I ll .511)5)1.
*nsi F 1141-001 l~ r iransfc r in 1 1221001 ~uih lh~ b%iinkfrsme OPIRU) 5u,
multiple ,.,iIIs produ~’c onl, ten ’ blank between Cas h dmim frame. nol ta,.

18

Li.. ~~~~~ - .- —-—.~~~ - .— -— -~--•~~a’.a--- ~~~~~L - -.---



~
-

~
---

~ -~ -- 

‘SRI Sit 5.11)8 5.’sI)t SI RI 15)8 1 401.1

( I) NIRAMS Is negatixe .

(2) NFRAMS is greater than 10 .000.

(3) elements in array FR -~Stl are not an increasing series.

(4) READFL has an abnormal return , or

(5) Inconsistent pointers In ,trra~ s .ire generated by EXPAND in its internal

frame.counting routine.

If the above diagnostics are insufficient t’or debugging purposes, one may reset the logical sari-

able DIAG from FA LS E . to TRUE. in the corresponding data initialization line in EXPAND.

This produces an extremely detailed history of tile designators nI and n2 (which are obvious

candidates for scrutiny if READEL or WR ITFI return with errors) , input arrays for REAI)FL

and WRITFI , and several internal counters and pointers.
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