Comprehensive Ocean-Atmosphere Data Set; Release 1
Supplement H: User Software

0. Introduction

FORTRAN 77 software is provided to assist users in unpacking and using some of the
available binary data products. As discussed in each product description, it is assumed that the
user has the low-level and generally machine-dependent capabilities of 1) transferring a binary
block into memory and 2) then extracting into INTEGER variables the bit strings whose
lengths are specified. The two capabilities are discussed briefly in secs. 1-3, together with the
efficiency and machine-portability considerations that have constrained the design of product
formats. A more general discussion including the advantage in execution time and storage rela-
tive to traditional techniques can be found in [3].

Source code listings for the available software appear under the filenames given in Table
HO-1. Files are listed on pp. H6-H46 (except that the information in LLN2F1 appears on the 2°
box map in supp. G). In addition, the files can be furnished by NCAR’s Data Support Section
in machine-readable form.

Table HO-1

Available User Software
Filename Level Purpose
BOXLIB .01J tools for working with 2°,4°* and 10°

boxes, or Marsden Squares -

QI9 .01G  read and print MSU.2
QI12 .01D  read and print CMR .4
QI21 .01D  read and print MSUG.1 group 1
Ql22 .01D  read and print MSUG.1 group 2
Ql24 .01C  read and print DSU.2
QL14 .01C  read and print MST.3
QL16 .01C  read and print TRP.1
QL21 .01C read and print CMR.5
QL28 .01C read and print MSTG.1 group 3
QL29 - .01C read and print MSTG.1 group 4
QL30 .01C  read and print MSTG.1 group 5
QL31 .01C  read and print MSTG.1 group 6
QL32 .01C  read and print MSTG.1 group 7
RDINV .01B  read and print INV.3
READER  .01B  read landlocked file LLN2F1
LLN2F1 n/a landlocked file

* 4° boxes are similar to 2 ° boxes. BOX4-1 and -4052 are dedicated
to the exact North and South poles, respectively; the remaining boxes
2 through 4051 each enclose four 2 ° boxes (number 2 has BOX2-2, -3,
-182, -183; number 3 has BOX2-4, -5, -184, -185; etc.).
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Software may require some modification to work properly on a given machine, because of
differences in FORTRAN and computer characteristics, or if the machine dependent capabilities
discussed In secs. 1-3 are not available or differ in their implementation. Table H0-2 summar-
izes known, potential incompatibilities for each filename.

Table HO-2
Potential Incompatibilities

Filename
Incompatibility BOXLIB QI9-QL32 RDINV  READER LLN2F1 Reference
FORTRAN 66 X X® X n/a --
| 7-char variables xb n/a -
DATE X X X n/a this section
TIME X X X n/a this section
BPW (bits/word) X X n/a this section
BUFFER IN X X n/a sec. 1
UNIT X X n/a sec. 1
LENGTH X n/a sec. 1
RPTIN x4 n/a sec. 1
GBYTES X X n/a sec. 2
DEC computer X X n/a® sec. 3

2 Limited to use of the PARAMETER statement, those parameters in the DIMENSION
and DATA statement, and the apostrophe to delimit literals in PRINT and FORMAT
statements.

b Only one, INDEXCK.

¢ Called WRDSIZ.

d Referenced but never called in the default implementation (since RPTOFF = 1,
BUFFER IN is called instead). On systems that are rigorous in satisfying program exter-
nals, this reference should be made into a comment.

€ Unless input as binary data.

The more minor of these incompatibilities are discussed in the following; see the referenced
section for information about others.

o DATE
This subroutine returns " yy/mm/dd." as type CHARACTER*10.

o TIME
This subroutine returns " hh.mm.ss." as type CHARACTER*10.

o BPW
The INTEGER bits per word is set by default to 60, and must be changed to match the
machine word size. ‘

1. Binary Input

The method of handling binary input depends on two levels of organization that are com-
monly used in storing data on magnetic tape and disk. First, a logical record is the amount of
data a user desires access to in one input operation. Examples are an individual monthly sum-
mary (for MSTG 384 bits long), or an individual report (for CMR.5 192 bits long). Second, a
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block (or physical record) is the amount of data a user may be required to access in one input
operation because of hardware or system software limitations, and which is characterized by
system-recognizable boundaries of various sorts between blocks. Usually, shorter logical records
are blocked together into larger physical records for efficiency of storage and input/output (i/o).
Although a block may be the real unit of input, in many cases system software can make this
distinction transparent to the user.

The software provided here makes use of a non-ANSI but relatively common feature called
BUFFER IN to input a binary block, sometimes concurrently with the calling program. The
form of BUFFER IN used is

BUFFER IN(LUN,M) (K(1),K(N))

where LUN is the unit design'a.tor, K is an array that will receive the block, N is at least the
number of words required to hold a block and no more (on some machines less) than the
DIMENSION of K*, and M is a machine-dependent parameter for input mode. The function
UNIT must be checked before K is used, to be sure BUFFER IN is done

JEOF=UNIT(LUN)

and JEOF can be

-1 if ready,
0 if end-of-file,
+1 if parity error.

The UNIT check must be delayed as long as possible to allow BUFFER IN to work concurrently
with the intervening statements. This was not possible in these programs because only one
buffer was used; in order to improve clock performance a "ping-pong" approach that switches
between two buffers could be used. Once UNIT has been checked, the LENGTH(LUN) function
can be used. It will return the number of words transferred into K.

Block sizes have been chosen that are evenly divisible by 64-bit and 60-bit words, and thus
also by any smaller word size that divides evenly into 64 or 60 (e.g., 16, 32). This is convenient
for BUFFER IN, as well as for alternative techniques. One alternative is to read a block in
"An" format where n is the number of characters per word. For example, on a 32-bit IBM
machine with 8-bit characters,

INTEGER K(1800)

100 READ(1,200) K
200  FORMAT(1 800A4)

will read one 57,600-bit block (MSTG).

* Programs QI9-QL32 have this dimension set to the integer parameter DIM BUF = (1006 * 64—1)/BPW + 1 for
compatibility with RPTIN. Since RPTIN is not called in the default implementation, DIM BUF can be reduced, if
necessary, to the length required to hold one full block (plus 6 initial control words).
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Logical record sizes have also been chosen that are evenly divisible by 64-bit words. This
increases the likelihood, on a given machine, that it will be possible to read one logical record at
a time. On a 60-bit CDC machine with 6-bit characters,

INTEGER K(4)
100 READ(1,200) K
200 FORMAT(3A10,A2)

will read one 192-bit logical record (CMR.5), provided a "record manager" available with the
operating system is advised by

FILE(TAPELRT = F,FL = 32,RB = 150)

to supply a 32-character logical record blocked 150 for every READ.

Binary input can be further simplified on machines where the RPTIN utility is available,
and where the data are in RPTIN format. This utility was developed at NCAR for unblocking
variable-length logical records, such as LMR, but will work equally well on fixed-length records.
A complete description of RPTIN including some of its additional features can be found in [3].
In case it is available, RPTIN is offered as an option in this software, which requires that the
RPTOFF parameter be changed from its default setting of 1 (indicating that RPTIN is off) to O
(indicating that RPTIN is on). Otherwise, RPTIN will be an "unsatisfied external" that will
never be called.

2. Bit-String Manipulations

After a binary block or record is transferred into memory, it will be necessary to extract
into INTEGER variables the desired bit strings whose lengths are specified. Subroutines
GBYTES and GBYTE are available on some machines for this purpose (together with reverse
capabilities SBYTES and SBYTE as described in [3]). GBYTES is used to move N strings of
constant-length-B bits from packed array P to unpacked array U, after initially skipping Q bits,
and skipping S bits between each string. The call is

CALL GBYTES(P,U,Q,B,S,N)

where

P and U are indeterminate type arrays of sufficient size,
Q,B.S, and N are integers,
1 < Q < word size, and 1 < B € word size.

If only one string is required,

CALL GBYTE(P,U,Q,B)

should be used. In improved implementations the restriction that Q be less than word size is
dropped, easing code portability. '
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Where GBYTES and GBYTE are not available or where efficiency is the primary con-
sideration, other techniques can be used. The Boolean operations AND, OR, SHIFT, and
MASK are available on some machines; if not, it is possible to simulate them using integer
arithmetic. In many cases string lengths have been chosen that are multiples of 8 bits, in which
case it may be possible to treat them as characters on some machines.

3. Note for Users on DEC Equipment

All COADS packed-binary formats were designed and documented using the convention of
numbering bits from high-order to low-order within words, and words are thought of as going
from lowest address to highest address. This is convenient since it results in simple left to right
representation of the data in a string of bits. Most large computers use this convention (IBM,
Control Data, Cray, etc.) and most packed-binary formats have been designed using this con-
vention. When 9-track tapes are read or written on such systems, the first 8-bit byte is accessed
from or stored in the high-order 8 bits of the first word in the memory i/o buffer. Succeeding
bytes are stored in the next lower 8 bits until the first word is filled, and storing continues in
the high-order bits of the second word of the buffer.

Since DEC uses a low-order to high-order convention on bits and words, the interpretation
of formats using the COADS convention can be somewhat confusing. When 8-bit bytes are
read from a 9-track tape on DEC equipment, the first byte on the tape goes into the low-order 8
bits of the first word in the input memory i/o buffer. The result of this is that the 8-bit bytes
within each DEC word are in reverse order of what is intended in the format. For example, if
the format specifies that the first 12 bits of a data record represent a data value, after a tape is
read on a DEC system these 12 bits are contained in the low-order byte followed by the high-
order 4 bits of the next higher order byte.

This problem has been solved in different ways by various DEC installations. NCAR has a
special version of GBYTES written for local DEC equipment. This routine allows users to think
of the data as a string of bits in the COADS sense and access various sized strings of bits in the
proper order. A listing of the routine may be requested from NCAR’s Data Support Section.
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(@] ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁ

PROGRAM TEST

CHARACTER*10 LEVEL«6,DTE, TME

INTEGER UNIT

DATA LEVEL/’.01J. ?/

CALL DATE(DTE)

CALL TIME (TME)

PRINT 1,LEVEL,DTE,TME
1 FORMAT (*1BXPORT’, 3A)

WRITE(UNIT,1) LEVEL,DTE,TME

RETURN
END

sk s sk sk o sk sk sk oo sk ok ok o o o o oK ok o Kk ok ok o ok ok K KK K R K K K K K K kK kK o o o K 3 3 o ko ok o ok ok Kk
————— BXPORT, SOURCE CODE FOR BOXLIB

A LIBRARY OF TOOLS FOR USING BOXES AND OTHER GLOBAL

GRID SYSTEMS, E.G. MARSDEN SQUARES. THE BOX SYSTEMS ARE:
GENERIC NAME

SPECIFIC NAME POLAR BOXES X-0RIGIN

BOX2 BX16202 YES Ok
BOX4 BX4052 YES Ok
BOX10 BX648 NO 30E

LEVEL AUTHOR DATE

REVISION HISTORY-~ == m oo memoo oo

DESCRIPTION

.01A.
.01B.
.01C.

.01D.
.01E.
.01F.
.01G.

.01H.
.011.

SDW
SDW

TSP
TSP
TSP
TSP

TSP
TSP

83/07/20.
83/07/21.
84/05/02.

84/10/05.
84/10/08.
84/10/08.
84/10/09.

84/10/09.
84/10/10.

84/10/15.

‘ORIGINAL VERSION TAKEN QLIBS.01I VIA F45

UPDATES BOX10 TOOLS TO CURRENT SYSTEM
FIX ERROR IN <XYBR), COMMENT OUT <XYMSQp,
AND ADD <B1026>.

FIXED <B10XYO» TO ADJUST FOR 30 DEGREE
SHIFT OF B10 SYSTEM

FIXED ERRORS IN <MSQB10>

FIXED <XYMSQ> AND <MSQXYO>

DELETED <B25> AND <B52), TRIMMED ALL
LINES TO 72 CHARACTERS MAXIMUM

DELETED <B5XYO>, <MSQ5», AND <XYB5)
CHANGED NAMES OF SOURCE AND

OBJECT CODE.

DELETED BOX5 AND AUTHOR COMMENT LINES.

1 2
INTEGER FUNCTION B1ioMSQ

ELSE

GOTO 900

ENDIF

MsQ)

EQUALS -1 IF ILLEGAL MSQ ELSE EQUALS EQUIVALENT B10

IMPLICIT INTEGER (A-Z)

IF (MSQ.GE.1.AND .MSQ.LE.288) THEN
SQR=MSQ+35

ELSE IF(MSQ.GE.300.AND.MSQ.LE.623)THEN
SQR=-1+ (MSQ-300)

ELSE IF(MSQ.GE.901.AND.MSQ.LE.936)THEN
SQR=MSQ-577

B1OMSQ=(9-SQR/36) #36 + (71-MOD (IABS (SGR) , 36))

www . fastio.com
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00110
00120
00130
00140
00150
00160
00170
00180
00190
00200
00210
00220
00230
00240
00250
00260
00270

. 00280

00290
00300
00310
00320
00330
00340
00350
00360
00370
00380
00390
00400
00410
00420
00430
00440
00450
00460
00470
00480
00490
00500
00510
00520
00530
00540
00550
00560
00570
00580
00590
00600
00610
00620
00630
00640
00650
00660
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RETURN
900 B1OMSQ=-1
RETURN
END
C 1 2 3 4 5 6 T==
LOGICAL FUNCTION B1026(B2,B26,B10)
C = FALSE IF 1>6B10»648, ELSE TRUE SUCH THAT @B2 CONTAINS
C THE 25 BOX2 CONTAINED BY BOX10 6B10 IN NUMERICAL ORDER,
C AND 0B26 CONTAINS ZERO OR THE 26TH BOX2 FOR THE POLAR
C BOX10.
IMPLICIT INTEGER(A-Z)
LOGICAL XYB10,B2XYO
DIMENSION B2(25)
JB=B26=0
B1026=.FALSE. '
TF (.NOT.XYB10(X1,Y2,B10)) RETURN
X2=X1+80
Y1=Y2+80
D0 500 Y=Y1,Y2,-20
D0 500 X=X1,X2, 20
IF (.NOT.B2XYO (X, Y,B0X2)) RETURN
JB=JB+1
B2 (JB) =BOX2
500 CONTINUE
IF(B10.EQ. 1) B26= 1
IF(B10.EQ.648) B26=16202
B1026=.TRUE.
RETURN
END
C ===] 2 3 4 5 =6 ==7==
LOGICAL FUNCTION B1OXYO(X,Y,B10)
C - PERFORM <BQ@XYO» ON 10 DEGREE BOX CORNER @X,aY
IMPLICIT INTEGER(A-E,G-Z) ‘
LOGICAL BQXYO _
DATA Q/IOO/,XDIM/36/,Yl/SOO/,YMOVE/B/,X2/3500/
C -- SHIFT LATITUDE X 30 DEGREES WEST TO COMPUTE USING B@XYO
 IF (X .GE. 300) THEN
XS=X-300
ELSE
XS=X+3300
ENDIF
B10XYO=BQXYO(XS,Y,B10,Q,XDIM, Y1, YMOVE,6 X2)
C -- SUBTRACT 1 FROM BOX # TO ADJUST FOR LACK OF NORTH POLAR BOX
B10=B10-1
RETURN
END
C ===1 2 3 4 5 6 =====7==
C *FA5V1POx*
LOGICAL FUNCTION B2XYO(X,Y,B2)
C  ——emmmeee—- PERFORM <BQ@XYO)> ON 2 DEGREE BOX CORNER @X,QY

IMPLICIT INTEGER(A-E,G-Z)
LOGICAL B@XYO

DATA Q/20/,XDIM/180/,Y1/880/,YMOVE/44/,X2/3580/
B2XYO=BQXYO(X,Y,B2,Q,XDIM, Y1, YMOVE, X2)

RETURN
END
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00670
00680
00690
00700
00710
00720
00730
00740
00750
00760
00770
00780
00790
00800
00810
00820
00830
00840
00850
00860
00870
00880
00890
00900
00910
00920
00930
00940
00950
00960
00970
00980
00990
01000
01010
01020
01030
01040
01050
01060
01070
01080
01090
01100
01110
01120
01130
01140
01150
01160
01170
01180
01190
01200
01210
01220
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