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ABSTRACT

A subject, arm, or other grouping characteristic can appear in numerous figures, including in various
deliveries with updating data, including new subjects or arms. Being able to assign a given subject
invariant attributes such as a line pattern, marker, line color, and marker color may assist in the
interpretation or review of the figures containing them without burdensome references to a legend. For
instance, subjects in the first arm might be assigned blue lines in every plot and USUBJID 1 might be
assigned a dashed line with an open diamond symbol. With care, if that subject is enrolled in a new trial,
these attributes can remain with her or him, that is, be invariant across trials, or updates (interim and final
deliveries). Further, using the SAS System® REGISTRY procedure and testing, one can determine
which combinations of attributes might be standards for a company. Creating a data set for the
compound or trial, one can assign a unique combination of attributes to a subject and use that data set to
create an attribute map data set for the DATTRMAP= option in the Graph Template Language Template.
The goals of this paper are to demonstrate 1) how to explore the attributes by graphing them, 2) how to
explore the color values displayed by the REGISTRY procedure, and 3) how to create such as data set
and use in the DATTRMAP= option.

INTRODUCTION

Programmatically creating figures (plots) can have a high learning curve. Often important issues such as
range and scale and uniformity thereof across multiple related figures become clouded by appearance
issues which can complicate or ease interpretation and inferences of the data conveyed by a figure.
Initially appearing remedial, aspects such as line color or pattern and symbols can improve the aesthetics
and readability of a figure or frustrate the programmers. While issues like assuring the same range of
axes across separate plots by treatment arms might become obvious, assuring that the same arm or
subject is represented by the same combination of attributes, like line color or marker symbol, might not
be, especially if the programmer relies on the default cycling of attributes used by certain SAS System®
procedures. Fortunately, SAS provides the functionality to assign the attributes for a given variable, such
as USUBJID or ARM, using a Discrete Attribute Map (DATTRMAP) data set. With careful planning,
such a data set can assure that the same entity is represented by the same attributes across multiple
figures in the same project or even across a submission.

The variables in a DATTRMAP data set include LINECOLOR, MARKERCOLOR,
MARKERSYMBOL, and LINEPATTERN. The valid values of these attributes are not necessarily obvious,
an issue not confined to the use of a DATTRMAP data set. This paper introduces a SAS macro,
MAC_SG_ DATTRMAP, that not only creates a DATTRMAP data set, but allows the user to explore the
values available, perhaps limited by the operating system, and display and contrast the resulting figures
so that the user can decide on the realm of standard values or present them to a manager in a concise,
convincing manner.

MAC_SG_ DATTRMAP

Appendix 1 presents the MAC_SG_ DATTRMAP macro. Calling the macro with the macro parameter
HELP =Y writes a brief description of the macro to the log, with a list of the macro parameters, a brief
description of them, their default values, if applicable, and exits. Briefly, the purpose of the macro
displayed is:



This statistical graphics (sg) macro:
1) Explores the Registry to determine the colors available on the system.
2) Displays the Line Patterns, Marker Symbols, and Colors for examination to make
decisions about which should be selected for attributes in figures.
3) Creates a DATTRMAP (discrete attribute map) data set:

Variable Example Value
ID usubjid by arm
value 001-091-0002
markercolor CX0000FF
markersymbol CircleFilled
linecolor CX0000FF
linepattern 2
4) Creates a Cartesian join of the attribute arrays. This allows the entire realm of

distinct combinations attributes to be stored so replication is avoided, whether
across a project or submission/delivery.
5) Displays a test of the DATTRMAP for visual inspection.

DISPLAYING ATTRIBUTES

The SAS documentation® provides a list of values for attributes and demonstrates them but seeing them
in the output that one typically produces may be a better guide. The HELP section of the macro provides
more details and citations. Some colors may not be in the Registry in the computing environment of the
user. The following creates RTF files demonstrating the attributes shown in Figure 1.

$mac_sg dattrmap

( display colornames =Y

, colornames path = &path.
, display linepatterns =Y

, linepatterns_path = &path.
, display marker symbols =Y

, marker_ symbols_path = &path.
) .

’

The lack of readability (discernibility) of the contents of Figure 1 emphasizes that restriction of values
would be wise, especially when in combination (for instance, light colors with certain line patterns
(ThinDot, for example, may not be distinguishable without enlarging the figure, something not available to
a printed version. Further, other ways to control the appearance such as SIZE= or THICKNESS= options
further enhance (or deteriorate) the ability to discern between entities represented by the combination of
attributes. The macro provides the ability to test (display) the results of a DATTRMAP (see section
DATTRMAP TEST).
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Figure 1. The display of contrast colors (left panel), the line patterns (middle panel), and the marker
symbols (right panel).

CREATING A DATTRMAP DATA SET

The macro uses four arrays with default values. The users will want to update the defaults in the
(autocall) macro once enterprise-wide conventions or SOP/WI are established. In most cases, the Line
Color and Marker Color are expected to match, but this may not be possible in trials or submissions with a
large number of subjects. Since it is impossible to predict what attributes might vary, the code to cycle
through the arrays is “open”. For example, each arm might be assigned a standard color, line pattern, or
marker symbol. Alternatively, each sex or age group might have a distinct marker symbol. Unfortunately,
this might also have a learning curve or be a “matter of art”, but that might not concern the programmers
in the trenches who just use the correct data set as the argument to the DATTRMAP= option of the
appropriate statistical graphics procedure, such as SGPLOT. Finally, the author offers no guidance, but
only a warning to select an assignment protocol that might not reveal details such as blinded information
or, if it matters, order of enrollment. Consider consulting the biostatisticians for such matters.

Smaller initial value lists of the arrays and using the OUT_DS_ATTRIB_CYCLE option is helpful to
demonstrate the cycling:
%mac_sg_dattrmap

( contrastcolor list = %str( "CXO000FF"
, "CXFF0000O"

, linestyle list = $str( 2
, 4
)
, markersymbol list = %str( "CircleFilled"
, "TriangleFilled"
, "SquareFilled"
)
, out ds attrib cycle = attrib cycle
) i



The results, using the default order of the indices, are in Table 1:

Table 1. The attribute cycle data set produced with restricted initial value lists.

linecolor |markercolor |markersymbol linepattern| 1| 2| 3| 4
CX0000FF | CX0000FF CircleFilled 2 1 1 1 1
CX0000FF | CX0000FF CircleFilled 4 1 1 1 2
CX0000FF | CX0000FF TriangleFilled 2 1 1 2 1
CX0000FF | CX0000FF TriangleFilled 4 1 1 2 2
CX0000FF | CX0000FF SquareFilled 2 1 1 3 1
CX0000FF | CX0000FF SquareFilled 4 1 1 3 2
CXFF0000 |CXFF0000 CircleFilled 2 2 1 1 1
CXFF0000 |CXFF0000 CircleFilled 4 2 1 1 2
CXFF0000 CXFF0000 TriangleFilled 2 2 1 2 1
CXFF0000 CXFF0000 TriangleFilled 4 2 1 2 2
CXFF0000 |CXFF0000 SquareFilled 2 2 1 3 1
CXFF0000 |CXFF0000 SquareFilled 4 2 1 3 2

To test (visualize) this as a DATTRMAP data set, we add ID and VALUE variables and use the macro:

data attrib cycle dattrmap ;
set attrib cycle
( keep = linecolor
markercolor
markersymbol
linepattern
)
retain id "test"
value = put( n_, z2. ) ;
run ;

$mac_sg dattrmap

( add_attr_ names =Y

, test path = &path.

, test rtf name = attrib cycle plot

, test dattrmap = attrib cycle dattrmap
, test id = test

r

)

test_valueattrs_size = 6pt

’

Note that the option to add the attribute names has been used, providing perhaps more useful names
such as “Red” for “CXFF0000” and (MedianDash) for 4 (Figure 2).
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Figure 2. The visualization of a DATTRMAP data set created from the data set in Table 1.

In contrast to a restricted set of attributes, using the defaults:

$mac_sg dattrmap

( out_ds_attrib cycle = attrib cycle2 ) ;

The results (Figure 3) of the test (code not shown, but see the call above) demonstrate the SIZE= or
THICKNESS= options (refer to the documentation or the macro) may be essential for discernibility.
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Figure 3. An attribute cycle data set created using the

default values of the macro parameters.



Changing the values of the “Index” macro parameter demonstrate how to make another attribute
“‘dominate”

$mac_sg dattrmap

( out_ds_attrib cycle = attrib cycle3

, first_ index = 1s
, second index = ms
, third index = cc

= mc

fourth index

7

The results (Figure 4) may be more readily discernible even though they use the same line pattern and
only two marker symbols:
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Figure 4. An attribute cycle data set created changing the default values of the “Index”

macro parameters.

UPDATING A DATTRMAP DATA SET
Whether using the MAC_SG_DATTRMAP macro or SAS graphing procedures, the order of the

observations can change with updates. Table 2 demonstrates the change in assignments when a new
subject is included in updated data (the same code, not shown, was used to call the macro, except for the
value of the ID macro parameter).



Table 2. Two DATTRMAP created by the same call to MAC_SG_DATTRMAP, but the second (lower
panel) included two new USUBJID’s (updated data).

Obs | id value arm linecolor | markercolor | linepattern | markersymbol
1 |usubjid POESO0ENE00E | Arm 1|CX0000FF |CX0000FF 2|CircleFilled
2 |usubjid 001-002-0004 |Arm 1 |CXO0000FF |CX0000FF 4| TriangleFilled
3 | usubjid 001-002-0007 |Arm 1 |CXO0000FF |CXOOO00FF 5|SquareFilled
4 | usubjid 001-003-0004 |Arm 1 |CXO0000FF |CXOO000FF 8 | Plus
1| usubjid updated|001-001-0001 |Arm 1|CX0000FF |CX0000FF 2 |CircleFilled
2 |usubjid_updated | DOMSOOMEO00E | Arm 1|CX0000FF |CX0000FF 4 |TriangleFilled
3 | usubjid updated|001-002-0004 |Arm 1|CX0000FF |CX0000FF 5|SquareFilled
4 | usubjid updated|001-002-0007 |Arm 1|CX0000FF |CX0000FF 8 | Plus

CARTESIAN JOIN

While it might be simple to enumerate pseudo-observations to create a permanent, invariant DATTRMAP
data set, the macro provides the ability to create a cartesian join of the values of the four arrays:

$mac_sg dattrmap
( cartesian join =Y
, cartesian join ds = cart
) g

The code above uses the defaults including the initial value list of the arrays and the Index variables.
This results in 12 X 12 X 12 X 12 = 20,736 distinct combinations, which, by numbers typically suffices for
the vast majority of clinical trials. Selection of the default values for the initial value lists (the macro
parameters CONTRASTCOLOR_LIST, MARKERCOLOR_LIST, LINESTYLE_LIST, and
MARKERSYMBOL_LIST) is vitally important. Further, some combinations might want to be excluded, for
instance, requiring that the line and marker colors match, which will reduce the number of available
combinations. Table 3 shows a partial listing of the results.

The following snippet form the log demonstrates that the observations represent distinct combinations of
these for attributes:

1924 proc sort

1925 data = cart
1926 out = cart_out
1927 dupout = cart dupout
1928 nodupkey

1929 ;

1930 by linecolor

1931 markercolor
1932 markersymbol
1933 linepattern
1934 ;

1935 run ;

NOTE: There were 20736 observations read from the data set WORK.CART.
NOTE: 0 observations with duplicate key values were deleted.
NOTE: The data set WORK.CART_OUT has 20736 observations and 8 variables.
NOTE: The data set WORK.CART DUPOUT has 0 observations and 8 variables.
NOTE: PROCEDURE SORT used (Total process time):

real time 0.04 seconds

cpu time 0.03 seconds



Table 3. Partial results of a cartesian join using the default macro parameter values.

linecolor | markercolor | markersymbol | linepattern | linecolor_order | markercolor_order | markersymbol order | linepattern_order
CXO0000FF | CX0000FF CircleFilled 2 1 1 1 1
CX0000FF | CX0000FF CircleFilled 4 1 1 1 2
CX0000FF | CX0000FF CircleFilled 5 1 1 1 3
CXO0000FF | CX0000FF CircleFilled 8 1 1 1 4
CXO0000FF | CX0000FF CircleFilled 14 1 1 1 5
CXO0000FF | CX0000FF CircleFilled 15 1 1 1 6
CX0000FF | CX0000FF CircleFilled 20 1 1 1 7
CX0000FF | CX0000FF CircleFilled 26 1 1 1 8
CXO0000FF | CX0000FF CircleFilled 34 1 1 1 9
CXO0000FF | CX0000FF CircleFilled 35 1 1 1 10
CX0000FF | CX0000FF CircleFilled 41 1 1 1 11
CX0000FF | CX0000FF CircleFilled 42 1 1 1 12
CX0000FF | CX0000FF TriangleFilled 2 1 1 2 1
CX0000FF | CX0000FF TriangleFilled 4 1 1 2 2
CX0000FF | CX0000FF TriangleFilled 5 1 1 2 3
CX0000FF | CX0000FF TriangleFilled 8 1 1 2 4
CX0000FF | CX0000FF TriangleFilled 14 1 1 2 5
CXO0000FF | CX0000FF TriangleFilled 15 1 1 2 6
CXO0000FF | CX0000FF TriangleFilled 20 1 1 2 7
CXO0000FF | CX0000FF TriangleFilled 26 1 1 2 8
CX0000FF | CX0000FF TriangleFilled 34 1 1 2 9
CX0000FF | CX0000FF TriangleFilled 35 1 1 2 10
CX0000FF | CX0000FF TriangleFilled 41 1 1 2 11
CX0000FF | CX0000FF TriangleFilled 42 1 1 2 12

CAPTURING THE SAS CODE GENERATED BY THE MACRO OR DEBUGGING

The macro is not complex, but it has multiple purposes (parts). Inadvertently generating an error may be
easy. Even so, some regulatory agencies may not want externally defined SAS macros called in
programs. The macro MAC_DEBUG_MFILEZ? is useful for this purpose:

$mac_debug mfile
( mcall = mac_sg _dattrmap
( contrastcolor list = S$str( "CX0000FE"
, "CXFFO000O"

, linestyle list = %$str( 2
4
4

Sstr( "CircleFilled"
, "TriangleFilled"
, "SquareFilled"

, markersymbol list

)

, out ds dattrmap = attrmap_usubjid
, id = usubjid

, debug =Y

)

If run interactively in Windows, then the macro copies the generated SAS code to the clipboard. Typing
Ctrl-V in a text editor will produce the following (unformatted) code:



data attrmap usubjid ;
length id $ 32 value $ 50 linecolor $ 8 markercolor $ 8 linepattern 8 markersymbol $ 20 ;

array cc ( 2 ) $ 8 _temporary ( "CX0000FF" , "CXFFOOOO" ) ;

array mc ( 2 ) $ 8 temporary ( "CX0000FF" , "CXFFO000" ) ;

array 1ls ( 2 ) temporary (2, 4 ) ;

array ms ( 3 ) $ 20 temporary ( "CircleFilled" , "TriangleFilled" , "SquareFilled" ) ;
if n =1 then do ;

dim cc = dim( cc ) ;

dim mc = dim( mc ) ;

dim 1s = dim( 1ls ) ;

dim ms = dim( ms ) ;

end ;

retain dim_cc dim mc dim_1ls dim ms cc_index 0 mc_index 0 ls_index 0 ms_index 0 id
"usubjid" ;

set dattrmap ;

by studyid arm ;

if first.arm then do ;
cc_index + 1 ;
mc_index
1s_index
ms_index
end ;
ms_index + 1 ;

markercolor = cc( mc_index ) ;

linecolor = cc( cc_index ) ;

linepattern = 1ls( ls _index ) ;

markersymbol = ms( ms_index ) ;

if last.arm and cc_index = dim cc then cc_index
if last.arm and mc_index = dim mc then mc_index

nmn +

1;
1
0

’

[}
=

if ms_index = dim _ms then do ;

ls _index + 1 ;

if 1s index > dim 1ls then 1ls index =1 ;
ms_index = 0 ;

end ;

run ;

This may allow the user to experiment easier or provide the code if, for some reason, the macro appears
in production code subject to submission to a regulatory agency that prohibits externally defined macros
to be called in a submission.

CONCLUSION

This paper contributes to the ability of programmers to learn about and decide upon the values of the
attributes that enhance the readability of figures and the discernability between the combinations of
attributes that represent an entity or characteristic, such as a USUBJID or ARM. The macro
MAC_SG_DATTRMAP allows the user create Discrete Attribute Map (DATTRMAP) data sets with the
ability to assign to an entity and combinations of attributes (line color, marker color, line pattern, and
marker symbol) that can be invariant between figures within a project or within a submission. The code of
the macro might even provide a basis for creating figures or customizing aspects of them such as the
SIZE= options to VALUEATTRS or MARKERATTRS options or the THICKNESS= to the LINEATTRS
option. Importantly, by visualizing the attributes or combinations of them in output that the user is likely to
create offers the user the opportunity to select attributes or combinations of them that provide the greatest
enhancement to the appearance and interpretations of the figures.
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Appendix 1. The macro MAC_SG_DATTRMAP.

Smacro mac_sg_dattrmap

( in_ds = dattrmap
. by = studyid
arm

, out_ds_dattrmap = sstr(

, cartesian =N

, cartesian_join_ds = sstr(

Yy

, out_ds_attrib_cycle = sstr(

, first_index = cc

, second_index = mc

, third index = ms

, fourth_index = 1s

, contrastcolor list = %str( "CXO0OOFF"
, "CXFF0000"

"CXFFOOFF"

, "CXOOFFFE"
, "CX6495ED"
, "CXDEB887"
, "CXFFA500"
, "CX008B8B"
, "CXFF1493"
, "CX4B0082"
, "CXA9A9AS"
, "CXSF9EAO"
)

, markercolor_list = sstr(

, linestyle 1ist = sstr( 2
;o4
;5
, 8
, 14
)15
, 20
, 26
, 34
, 35
, 41
, 42
)

, markersymbol list = #str( "CircleFilled"
, "TriangleFilled"
, "SquareFilled"
, "Plus"
;o
, "hsterisk"
, "Circle"
, "Triangle"
, "Diamond"
, "Square"
, "StarFilled"
, "star"
)

, id =

, length id =32

, length value =5 50

, length_linepattern -8

, index_set_wrapper_top - if first.arm then do

, cc_index_set = cc_index + 1

, me = +1

, 1s_ = 1

, ms_ = 0

, index_set_wrapper_bottom =

, index_increment_wrapper_top = &str(
, cc_index_increment = &str(
, mc_index_increment = &str(
, 1s_index_increment = astr(
, ms_index_increment = ms_index + 1
. index_increment_wrapper_bottom = %str()
. index_reset_wrapper_ top = %str()
, cc_index_reset - if last.arm and cc_index = dim_cc then cc_index
, mc_index_reset = if last.arm and mc_index = dim mc then mc_index
, 1s_index_reset = sstr(
, ms_index reset = if ms_index = dim ms

then

do

1s_index + 1 ;
if 1s_index > dim ls then ls_index = 1 ;

ms_index = 0 ;
end ;
, index_reset_wrapper_bottom = sstr(
/****xx Visualize attributes *+++*/
, add_attr names N
, display_colornames =N
., colornames_path = &str()
, colornames_ds - sas_colornames_registry
, colornames_plot_ds = sstr(
, colornames_delete -y
/* LINE PATTERNS */
, display linepatterns =N
. linepatterns_path = str()
, linepatterns ds = linepatterns
, linepatterns delete =
/* MARKER SYMBOLS */
, display_marker_symbols =N
, marker_symbols_path = sstr(
, marker_symbols_ds - marker_symbols
, marker_symbols delete -y
/####%% Visualize test ***%%/
., test_path = str()
. test _rtf name = test
, test_obs per page = sstr(
, test dattrmap = sstr(
, test_id = usubjid
, test_ods_graphics_width = 10in
., test_sgplot_aspect = 2.5
., test_valueattrs_size = 8pt
, test lineattrs_thickness =2
, test markerattrs size =8
, debug =N

, help =N

11




a4 Symbots page 1657

391
392
393 %if sout_ds_dattrmap. ne ¥str()
394 and scartesian_join. = ¥
395 “then

396 %do ;

397 $put E$str(RROR: ) Either OUT_DS_DATTRMAP should be null or CARTESIAN_JOIN cannot be Y. ;
398 %put E$str(RROR: ) OUT_DS_DATTRMAP = sout_ds_dattrmap. ;
399 %put E%str(RROR: ) CARTESIAN_JOIN = cannot be &cartesian_join. ;

400 %goto __END ;
401 send ;

402
403 / /
404 %if gadd attr_names. = Y

405 sthen

406 %do ;

407 data commonly used_line_patterns ;
408

409 length linepattern name $ 30 ;
410

411 linepattern =1 ;

412 linepattern name = " Solid" ;
413 output ;

414 linepattern

415 linepattern_name ShortDash" ;

416 output_;

12




117 Tinepattern T
" MediumDash"

418 linepattern_name
419 output ;

420 linepattern 5 ;

421 linepattern name = " LongDash" ;
422 output ;

423 linepattern =8 ;

424 linepattern_name = " MediumDashShortDash" ;
425 output ;

126 linepattern 14 ;

427 linepattern_name "DashDashDot" ;
428 output ;

429 linepattern

430 linepattern_name = "DashDotDot" ;
431 output ;

432 linepattern =20 ;

433 linepattern_name "Dash"

434 output ;

435 linepattern 26 ;

436 linepattern_name "LongDashShortDash" ;
437 output ;

438 linepattern 34 ;

439 linepattern_name "Dot" ;

440 output ;

441 linepattern =35 ;

442 linepattern_name "ThinDot" ;
443 output ;

444 linepattern a1 ;

445 linepattern_name "ShortDashDot" ;
446 output ;

1447 linepattern =42 ;

448 linepattern_name = "MediumDashDotDot" ;
449 output ;

450

451 run ;

452

453 VA

454 filename temp

455 temp

456 ;

457

458 /* Capture the set of color names and RGB values from the SAS Registry that you can use to specify colors. */
459 proc printto

460 log = temp

461 new

462 ;

463 run ;

464

165 proc registry

466

167 startat = "COLORNAMES"

168 ;

469 run ;

470

471 proc printto ;

1472 run ;

473

474 data colornames ;

475

176 length registry 5 100

477 color $ 50

478 hex_color § 8

479 ;

480

481 infile temp ;

182 input ;

483 put _infile_ ;

484

185 if prxmatch( "/=hex:/i" , _infile )
486 then

487 do ;

188 registry strip( _infile ) ;
489 color scan( registry , 1, ) i
490 hex_color = cats( "CX"

491 . compress( scan( registry , 2 , ":" ) , ", ")
492 )i

493 output ;

494 end ;

495

496 run ;

197

198 filename temp ;

499

500 proc sort

501 data = colornames ;

502 by hex_color

503 color

504 ;

505 run ;

506

507 data colornames ;

508 set colornames ;

509 by hex_color

510 color

511 i

512 if first.hex_color = 0

513 or last.hex color = 0

514 then put "A" "LERT: "

515 hex_color=

516 color=

517 €50 registry=

518 ;

519 if first.hex_color = 0

520 and last.hex color = 1

521 then put ;

522

523 if last.hex_color = 0 then delete
524

525 group + 1 ;

526

527 run ;

528

529 %if sdisplay _colornames. = Y

530 sthen

531 sdo ;

532 data &colornames_ds. ;

533 set colornames ;

534 run ;

535 send ;

536

537 tend ; /* END OF add_attr_names = Y */
538

539

540 / /
541 5if sdisplay colornames. = Y

542 Sthen

543 %do ;

544 5if scolornames path. = %str()

545 %then $let colornames_path = %sysfunc( getoption( sasuser )) ;
546

547 %if &colornames_plot ds. = $str()

548 tthen $let colornames plot_ds = &colornames ds. ;
549

550 Jrrrrnnng

551 5if sadd_attr names. = N

552 Sthen

553 tdo ;

554 filename temp

555 temp

556 i

557

558 /* Capture the set of color names and RGB values from the SAS Registry that you can use to specify colors. */
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559 proc printto

560 log = temp

561 new

562 i

563 run ;

564

565 proc registry

566

567 startat = "COLORNAMES"

568 i

569 run ;

570

571 proc printto ;

572 run ;

573

574 data &colornames_ds. ;

575

576 length registry 5 100

577 color $ 50

578 hex_color § 8

579 ;

580

581 infile temp ;

582 input ;

583 put _infile ;

584

585 if prxmatch( "/=hex:/i" , _infile_ )

586 then

587 do ;

588 registry = strip( _infile ) ;

589 color = scan( registry , 1, "=") ;

590 hex_color = cats( "CX"

591 , compress( scan( registry , 2, ":" ) , ", ")

592 )i

593 output ;

594 end ;

595

596 run ;

597

598 filename temp ;

599

600 proc sort

601 data = &colornames_ds. ;

602 by hex_color

603 color

604 i

605 run ;

606

607 data &colornames_ds. ;

608 set &colornames ds. ;

609 by hex_color

610 color

611 ;i

612 if first.hex_color = 0

613 or last.hex color =

614 then put "A" "LERT: "

615 hex_color=

616 color=

617 @50 registry=

618 :

619 if first.hex_color =

620 and last.hex_color =

621 then put ;

622

623 if last.hex_color = 0 then delete ;

624

625 group + 1 ;

626

627 run ;

628

629 Send ; /* END OF else: add_attr names ne Y */

630

631 /* Create the data set to plot */

632 data &colornames_plot_ds.

633 (‘drop = index )

634 :

635

636 length index § 3 ;

637

638 set &colornames ds. ;

639

640 index = put( group , 8.0 -L ) ;

641 index = right( index ) ;

642

643 registry = cat( index

644 S

645 , strip( registry )

646 ) i

647

648 vl

649 x=0;

650 output

651 x =1

652 output
x =2

654 output ;
655
656 run ;
657
658 / /
659 options orientation = portrait

660 topmargin = 0.75in

661 bottommargin = 0.75in

662 rightmargin = 0.75in
663 leftmargin = 0.75in
664 ;

665
666 proc sql

667 noprint ;

668 select distinct color

669 , quote( strip( registry ))

670 . group

671 into : datacontrastcolors separated by " "
672 , : valuesdisplay separated by " "
673 , o onull

674 from &colornames_ds.

675 order by group

676 ;

677 quit ;

678
679 proc sql

680 noprint ;

681 select max( group )

682 into : max_group separated by " "
683 from &colornames_ds.

684 ;

685 quit ;

686
687 ods listing close ;
688 ods results ;

689
690 ods rtf

691 file = "&colornames path.\&colornames_plot _ds..rtf"
692 nogtitle

693 nogfootnote

695
696 ods graphics on

697 / height = 10.5in
698 width = 5in
699 border = off
700 outputfmt = png
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701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760

762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799
800
801

803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818

820
821
822
823
824
825
826
827
828

830
831
832
833
834
835

837
838
839
840
841
842

attrpriority = none

titlel height = 9pt "SAS Institute Inc. 2016. SAS(R) 9.4 ODS Graphics: Procedures Guide, Sixth Edition. Cary.

title2 height = 9pt "SAS Color Names and RGB Values in the SAS Registry page 1667"

proc sgplot
data = &colornames_plot_ds.

noautolegend
styleattrs datalinepatterns = ( solid
datacontrastcolors = ( &datacontrastcolors.

datasymbols = ( circlefilled

series x = x

Yy =Yy
/ group = group
lineattrs = ( thickness = 1
scatter x X
v v
/ group = group
markerattrs = ( size -1
ey
xaxis label =
values = (012
display = none
ey
yaxis label ="
offsetmin 01
offsetmax 01
values 1 to smax_group. by 1
valuesdisplay svaluesdisplay.
valueshalign left
valueattrs ( size = Ipt
type linear
fitpolicy none
run ;
ods rtf close ;
ods listing ;
title " v
4%if scolornames_delete. = Y
“then
%do ;
4%if %sysfunc( index( &colornames ds. , . )
%then
%do ;
5let _ 1b = %sysfunc( scan( &colornames ds. , 1, . ))
5let _ds = %sysfunc( scan( &colornames ds. , 2 , . ))
send ;
telse
%do ;
%let _ 1b = WORK ;
%let _ds = &colornames ds.
%end ;

proc datasets
library = &_lb.
nolist

delete &_ds. ;
quit ;

%if &colornames ds. ne &colornames_plot_ds.

%then
%do ;
%if $sysfunc( index( &colornames plot ds. , . )
sthen
sdo ;
%let _ 1b = $sysfunc( scan( &colornames plot ds. , 1 , . ))
Slet _ds = %sysfunc( scan( &colornames plot ds. , 2 , . ))
send ;
selse
5do ;
%let _ 1b = WORK ;
slet _ds = &colornames plot ds. ;
send ;
proc datasets
library = &_ 1b.
nolist
delete &_ds. ;
quit ;
send ;
send ;

%end ; /* END OF display colornames = Y */

/ /
%if sdisplay linepatterns.
sthen
sdo ;
%if &linepatterns_path. = $str(
sthen %let linepatterns path = %sysfunc( getoption( sasuser ))

/* Create the data set to plot */
data &linepatterns ds.

length label $ 23 ;

do linepattern =1 to 46

select ( linepattern
when ( 1) solig"
when ( 2 ) ShortDas
when ( 4 ) Mediumpash!
when (5 ) LongDash"
when ( 8 ) MediumbashShortDash"
when ( 14 ) DashDashDot"
when ( 15 ) DashDotDot"
when ( 20 ) pash"
when ( 26 ) LongDashShortDash"
when ( 34 ) pot"
when ( 35 ) ThinDot"
when ( 41 ) 1: ShortDashDot"
when ( 42 ) 42: MediumDashDotDot"
otherwise label = put( linepattern ,

end ;

v+l

x=0;

output ;

x=1;

output ;

x=2;

output ;

end ;
run ;

NC: SAS Institute Inc."
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843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885

887
888
889
890
891
892
893
894
895
896
897
898
899
900
901
902

904
905
906
907
908
909
910
911
912
913
914
915
916
917
918
919

921
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936

938
939
940
941
942
943

945
946
947
948
949
950
951
952
953

955
956
957
958
959
960

962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984

/
options orientation = portrait
topmargin = 0.75in
bottommargin = 0.75in
rightmargin = 0.75in
leftmargin = 0.75in
proc sql
noprint ;

select distinct linepattern
, quote( strip( label ))
into : datalinepatterns separated by " "
, : valuesdisplay separated by " "
from &linepatterns_ds.

quit ;

ods listing close ;
ods results ;

ods rtf
file = "slinepatterns_path.\slinepatterns ds..rtf"
nogtitle
nogfootnote

ods graphics on

/ height = 10in
width = 5in
border = off
outputfmt = png

attrpriority = none

titlel height = 9pt "SAS Institute Inc. 2016. SAS(R) 9.4 ODS Graphics: Procedures Guide

title2 height = 9pt "Line Attributes and Patterns"
title3 height = 9pt "Table 14.2 Full List of Line Patterns page 1651"

proc sgplot
data - &linepatterns ds.

noautolegend
styleattrs datalinepatterns = ( &datalinepatterns.
datacontrastcolors = ( black

series x = x

y=-y
/ group linepattern
lineattrs ( thickness = 3
ey
xaxis label
values
display
ey
yaxis label
offsetmin 0.01
offsetmax 0.01
values (1tod6by1
valuesdisplay = ( &valuesdisplay.
valueshalign left
valueattrs ( size = 9pt
type linear
fitpolicy = none
run ;
ods rtf close ;
ods listing ;
title " *
4if slinepatterns delete. = ¥
“then
5do ;
%if $sysfunc( index( &linepatterns ds. , . ))
%then
5do ;
slet _ 1b = %sysfunc( scan( &linepatterns ds. , 1, . ))
4let _ds = %sysfunc( scan( &linepatterns ds. , 2 , . ))
send ;
telse
5do ;
%let _1b = WORK ;
%let _ds - &linepatterns ds.
%end ;

proc datasets
library = &__lb.
nolist

delete &_ds.
quit
send ;

tend ; /* END OF display linepatterns = Y */

/ /
4%if sdisplay_marker_ symbols. = Y
%then
5do ;
%if gmarker_symbols path. = #str(
%then %let marker symbols path = %sysfunc( getoption( sasuser ))

/* Create the data set to plot */
data &marker_symbols ds. ;

length label § 20

retain x 1 ;
do label = "ArrowDown"
"StarFilled"

"Tack"

“Tilde"

"Circle"
"CircleFilled"
“Triangle"
"TriangleFilled"
"TriangleDown"
"TriangleDownFilled"
"TriangleLeft"
"TriangleLeftFilled"
“TriangleRight"
“TriangleRightFilled"
“Diamond"
“DiamondFilled"
"GreaterThan"
"LessThan"

"Hash"

"HomeDown"
“"HomeDownFilled"
"IBeam"

sixth Edition.

cary,

NC: SAS Institute Inc."
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985
986
987
988
989
990
991
992
993
994
995
996
997
998
999

1000

1001

1002

1003

1004

1005

1006

1007

1008

1009

1010

1011

1012

1013

1014

1015

1016

1017

1018

1019

1020

1021

1022

1023

1024

1025

1026

1027

1028

1029

1030

1031

1032

1033

1034

1035

1036

1037

1038

1039

1040

1041

1042

1043

1044

1045

1046

1047

1048

1049

1050

1051

1052

1053

1054

1055

1056

1057

1058

1059

1060

1061

1062

1063

1064

1065

1066

1067

1068

1069

1070

1071

1072

1073

1074

1075

1076

1077

1078

1079

1080

1081

1082

1083

1084

1085

1086

1087

1088

1089

1090

1091

1092

1093

1094

1095

1096

1097

1098

1099

1100

1101

1102

1103

1104

1105

1106

1107

1108

1109

1110

1111

1112

1113

1114

1115

1116

1117

1118

1119

1120

1121

1122

1123

1124

1125

1126

. "Union"
, "Plus"
Ty
s
g
, "Square"
, "SquareFilled"
y+1;
output ;
end ;
run ;
/ /
options orientation = portrait
topmargin = 0.75in
bottommargin = 0.75in
rightmargin = 0.75in
leftmargin = 0.75in
proc sql
noprint ;

select distinct label
, quote( strip( label )

¥
into : datasymbols separated by " "
, ¢ valuesdisplay  separated by " "
, ¢ null
from smarker_symbols_ds.
order by y
quit ;
proc sqgl
noprint ;

select max( y )
into : max_y separated by " "
from smarker_symbols ds.

quit ;
ods listing close ;

ods results ;

ods rtf
file = "smarker_symbols_path.\&marker_symbols ds..rtf"
nogtitle
nogfootnote

ods graphics on

/ height = 10.5in
width = 5in
border = off
outputfmt = png

attrpriority = none

titlel height = 9pt "SAS Institute Inc. 2016. SAS(R) 9.4 ODS Graphics: Procedures Guide

title2 height = 9pt "Marker Attributes and Symbols page 1657"
title3 height = 9pt "Table 14.5 Supported Marker Symbols"

proc sgplot
data = &marker_symbols_ds.

noautolegend
styleattrs datacontrastcolors = ( black

datasymbols = ( &datasymbols.

scatter x = x

y=-y
/ group
markerattrs =5
ey
xaxis label
values
display
Junany
yaxis label v
offsetmin 0.01
offsetmax 0.01
values (1 to amax_y. by 1
valuesdisplay = ( &valuesdisplay.
valueshalign left
valueattrs ( size = 9pt
type linear
fitpolicy = none
run ;
ods rtf close ;
ods listing ;
title " v
4%if smarker_symbols_delete. = Y
“then
sdo ;
4if $sysfunc( index( &marker_symbols ds. , . )
%then
5do ;
%let _ 1b = %sysfunc( scan( &marker_symbols ds. , 1, . ))
%let _ds = %sysfunc( scan( &marker symbols ds. , 2 , . ))
send ;
telse
sdo ;
%let _ 1b = WORK ;
$let __ds = smarker_symbols_ds.
send ;

proc datasets
library = &_ 1b.
nolist

%end ; /* END OF display marker_symbols = Y */

Sif &display_colornames.
or &display_linepatterns.
or &display marker_symbols. =

$then %goto _ END ;

P

Sixth Edition.

/* Obtain the dimensions of the arrays */

%let cc_num = %eval( %sysfunc( countc( %nrbquote (scontrastcolor_list.) , #¥str(,))) + 1
tlet 1s _num = %eval( $sysfunc( countc( $nrbquote (slinestyle list.) ,owstr(,))) + 1)
$let ms_num = $eval( $sysfunc( countc( $nrbquote (smarkersymbol list.) , #str(,))) + 1

%if %nrbquote (smarkercolor list.) = $str(

#then
#do ;

cary,

NC: SAS Institute Inc."
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1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268

%let markercolor list = &contrastcolor list
$let mc_index = cc ;
%end ;

selse let mc_index = me ;

%let mc_num = %eval ( ¥sysfunc( countc( %nrbquote (smarkercolor_list.) , %str(,))) + 1 )

ey

Sif sout_ds_attrib_cycle. ne $str(
or &cartesian_join. = ¥
%then
%do ;
%if %sysfunc( prxmatch( /(?:ccimc|lsims)$/i , &first_index. )) = 0
%then
%do ;

Sput ESstr(RROR:) FIRST_INDEX = &first_index. must be one of CC (ContrastColor), MC (MarkerColor), LS (LineStyle), and MS (MarkerSymbol), case-insensitive.
sgoto __END ;
send
selse %let first_index = &first_index. ;

%if %sysfunc( prxmatch( /*(?:ccimc|lsims)$/i , &second_index. )) = 0
%then
%do ;
$put E%str(RROR:) SECOND_INDEX = &second_index. must be one of CC (ContrastColor), MC (MarkerColor), LS (LineStyle), and MS (MarkerSymbol), case-insensitive. ;
%goto __END ;
%end
selse tlet second index = &second_index. ;

%if %sysfunc( prxmatch( /" (2:ccimcllsims)$/i , &third_index. )) = 0
%then
%do ;
Sput E$str(RROR:) third INDEX = &third_index. must be one of CC (ContrastColor), MC (MarkerColor), LS (LineStyle), and MS (MarkerSymbol), case-insensitive.
sgoto __END ;
send ;
selse %let third_index = &third_index.

ey
%if %sysfunc( prxmatch(

/~(2:cemelsms | comemsls | celsmems | celsmsme | cemsmels | cemslsme | mecelsms lmecemsls Imelscems |melsmsce | memscels memslsce | 1scemens | 1scemsme | Lsmecens | Lsmemsce | Lsmsceme | Lsmsmeee [mscemels [msce

1smc|msmeecls |msmelsce Imslsceme |mslsmece) §/i , &first_index.ssecond_index.&third index.&fourth_index. )) = 0

Sthen

%do ;
Sput E%str(RROR:) FIRST_INDEX = &first_index
Sput SECOND_INDEX = &second_index
Sput THIRD_INDEX = &third index
%put E$str(RROR:) FOURTH_INDEX = &fourth index. ;
%put E$str(RROR:) must be a combination of one of CC (ContrastColor), MC (MarkerColor), LS (LineStyle), and MS (MarkerSymbol), ;
%put E$str(RROR:) case-insensitive, with no repeats or missing values. ;
%goto __END ;

send ;

JEEE R R R R R R AR R R R R R R R R AR R R R R AR
proc format ;
value § index
e linecolor”

%end ; /* END OF out_ds_attrib_cycle ne str() or cartesian_join = Y */

%if sout_ds_attrib_cycle. ne &str(
%then
%do ;
data sout_ds_attrib cycle. ;

retain %sysfunc( putc( &first_index. , $index. )
4sysfunc( putc( &second index. , Sindex. )
4sysfunc( putc( &third index. , Sindex. ))
4sysfunc( putc( &fourth_index. , $index. ))

length linecolor s 8
markercolor  § 8
markersymbol  § 20
linepattern  &length_linepattern

array cc ( &cc_num.
5 8

_temporary_
( &contrastcolor_list.

array me ( %if &mc_index. = mc %then &mc_num.
telse 1 ;
)
58
_temporary_
( %if smc_index. = mc %then smarkercolor_list. ;

array 1s ( &ls_num.
_temporary_
( slinestyle_ list.

array ms ( &ms_num.
5 20

_temporary
( smarkersymbol list.

I
do 1 =1 to ( dim( &first_index. ))
do 2 =1 to ( dim( &second_index. ))
do 3 =1 to ( dim( &third index. ))
do 4 =1 to ( dim( &fourth_index. ))

linecolor = cc( %if &first_index. = cc $then _ 1
4telse %if &second index. = cc tthen _ 2
%else %if &third index. = cc tthen _ 3

%else #if &fourth_index. = cc tthen 4

%if emc_index. = mc
sthen
do ;
markercolor = me( %if &first index. = cc %then _ 1
Selse 5if &second index. = cc Sthen _ 2
Selse 5if sthird index. = cc Sthen _ 3
Selse 5if &fourth_index. = cc Sthen _ 4
)
send ;
selse markercolor = linecolor %str(;) ;
linepattern = 1ls( %if &first index. = ls Sthen _ 1
Selse 5if ssecond index. = 1s Sthen _ 2 ;
Selse 5if sthird index. = 1s Sthen _ 3
Selse 5if &fourth_index. = ls Sthen _ 4
)
markersymbol = ms( $if &first_index. = ms Sthen _ 1
selse $if &second index. = ms %then _
selse $if &third index. = ms Sthen

selse %if &fourth_index. = ms %then __
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1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410

run ;

%end ; /* END OF out_ds_attrib_cycle ne str() */

%if gout_ds_dattrmap. ne %str(

Sthen
%do ;
data &out_ds_dattrmap.
%1if &debug. = N
Sthen ( keep id
value
markercolor
markersymbol
linecolor
linepattern
)
length id $ slength_id.
value slength_value.
linecolor s 8
markercolor  § 8
linepattern &length_linepattern.

markersymbol  § 20

array cc ( &cc_num.
s 8

_temporary_
( scontrastcolor_list.

array mc ( &mc_num. )
58

_temporary_
( amarkercolor list. )

array 1s ( &ls_num. )
_temporary_
( slinestyle_list. )

array ms ( &ms_num.
s 20

_temporary_
( smarkersymbol list. )

= dim( cc )
= dim( mc )
= din( 1s ) ;
= din( ms ) ;
retain dim cc
dim me
dim_1s
dim ms
cc_index 0
mc_index 0
1s_index 0
ms_index 0
wgid.n

id

set &in ds. ;
by &by. ;

&sindex_set_wrapper_top.
scc_index_set.
&mc_index_set.
§ls_index set.
sms_index_set.
sindex_set_wrapper bottom.

&sindex_increment_wrapper top.
&scc_index_increment.

&1s_index_increment.
&ms_index_increment.
sindex_increment_wrapper_bottom.

markercolor = cc( mc_index ) ;
linecolor = cc( cc_index ) ;
linepattern = 1s( ls_index ) ;
markersymbol = ms( ms_index ) ;

sindex_reset wrapper_top.
scc_index_reset.
smc_index_reset.
&ls_index_reset.
sms_index_reset.
sindex_reset_wrapper_bottom.

run ;

%end ; /* END OF out_ds_dattrmap ne str() */

4telse %if &cartesian join. = ¥
“then
sdo ;

data _ linecolor ;
array cc ( &cc_num.
58
_temporary_
( scontrastcolor_list. )

do linecolor order = 1 to &cc_num.
linecolor = cc( linecolor_order ) ;

data _ markercolor ;
array mc ( &mc_num.
58

_temporary_
( smarkercolor_list. )

do markercolor_order = 1 to &mc_num. ;
markercolor = me( markercolor_order ) ;

data _ linepattern ;
array 1s ( &ls_num. )
temporary
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1411
1412
1413
1414
1415
1416
1417
1418
1419 data __markersymbol ;
1420 array ms ( &ms_num. )
1421 $ 20

1422 _temporary_
1423 ( amarkersymbol list.
1424 ;

1425
1426
1427
1428
1429
1430
1431

( slinestyle list. )

do linepattern order = 1 to &ls_num.
linepattern = 1s( linepattern order )

do markersymbol order = 1 to &ms_num.
markersymbol = ms( markersymbol_order ) ;

proc sal ;

1432 create table &cartesian_join ds. as

1433 select a.bsysfunc( putc( &first_index. , Sindex. ))
1434 + b.%sysfunc( putc( &second_index. , $index. ))
1435 + c.%sysfunc( putc( &third _index. , $index. ))
1436 , d.%sysfunc( putc( &fourth_index. , $index. ))
1437 , a.$sysfunc( trim( $sysfunc( putc( &first_index. ,
1438 , b.%sysfunc( trim( %sysfunc( putc( &second index.
1439 , c.%sysfunc( trim( %sysfunc( putc( sthird index.
1440 , d.%sysfunc( trim( %sysfunc( putc( &fourth_index.
1441 from _ %sysfunc( putc( &first_index. , $index. )) as a
1442 , __%sysfunc( putc( &second_index. , $index. )) as b
1443 + __%sysfunc( putc( &third_index. , $index. )) as c
1444 + __%sysfunc( putc( &fourth_index. , $index. )) as d

Sindex.
Sindex.
Sindex.
Sindex.

))))_order
)))) _order
)))) _order
)))) _order

1445

1446
1447
1448

order by a.%sysfunc( trim(
, b.gsysfunc( trim(
, c.¥sysfunc( trim(
, d.%sysfunc( trim(

#sysfunc( putc( &first_index.
#sysfunc ( putc( &second index.
ssysfunc( putc( sthird index.
Ssysfunc( putc( &fourth_index

, Sindex.
, Sindex.
» Sindex.
» Sindex.

)))) _order
)))) order
))) Zorder
)))) _order

1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465 / /
1466 %if gtest_dattrmap. ne ¥str(

1467 %then

1468 %do ;

1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482 )
1483 end =
1484
1485 n_ i
1486 dox =0 to2;
1487 output ;

1488 end

1489
1490
1491
1492
1493
1494
1495
1496
1497

quit ;

proc datasets
library =
nolist

WORK

delete _ linecolor
"markercolor
_linepattern
__markersymbol

quit ;
end ;

/* END OF cartesian_join = Y */

let orientation_orig =

%sysfunc( getoption( orientation )) ;
options orientation =

landscape

4%if scolornames path. = $str(
4then %let colornames_path = sysfunc( getoption( sasuser ))

data __test
(drop = id)
set stest_dattrmap.
(keep = id
value
where = ( id = "stest _id."

end

y -

if end then call symputx( "max obs" , put(y , 8. )) ;
run ;

%if sadd attr names. - Y
%then
5do ;

proc sql ;
1498 create table
1499 select a.*
1500 , case when b.color ne " "
1501 then cat( strip( a.linecolor
1502 P
1503 .
1504
1505 )
1506 else a.linecolor
1507 end as linecolor_name
1508 length = 70
1509 from ( select al.value
1510 , al.markercolor
1511 , al.linecolor
1512 , al.linepattern
1513 , al.markersymbol
1514 from &test_dattrmap. as al
1515 where al.id = "stest_id
1516 ) as a
1517 left join colornames as b
1518 on a.linecolor = b.hex_color
1519 ;P
1520 quit ;
1521
1522
1523

__dattrmap_names as

strip( b.color
"y

proc sql
undo_policy = none ;

1524 create table _ dattrmap_names as

1525 select a.*

1526 , b.color

1527 , case when b.color ne " "

1528 then cat( strip( a.markercolor

1529 S

1530 .

1531 .

1532 )

1533 else a.markercolor

1534 end as markercolor_name

1535 length = 70

1536 from _ dattrmap_names as a

1537 Teft join colornames as b

1538 on a.markercolor = b.hex_color

1539

1540

1541

1542

1543

1544

strip( b.color
e

quit ;

proc sql
undo_policy = none ;
create table _ dattrmap_names as
1545 select a.*
1546 , case when b.linepattern_name ne
1547 then cat( strip( put( a.linepattern , 8.0 )
1548 s
1549 , strip( b.linepattern_name )
1550 s
1551
1552

)
else put( a.linepattern , 8.0 -L
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1553 end as linepattern_name
1554 length = 30

1555 from _ dattrmap names as a

1556 Teft join commonly used line patterns as b
1557 on a.linepattern = b.linepattern

1558
1559 quit ;
1560
1561 JITTTITY)
1562 proc sql

1563 undo_policy = none ;

1564 create table _ test as

1565 select a.*

1566 b.linecolor_name

1567 b.markercolor_name

1568 b.linepattern_name

1569 b.markersymbol

1570 from _ test as a
1571 left join _ dattrmap_names as b
1572 on a.value = b.value

1573 order by a.y

1574 ,a.x

1575
1576 quit ;
1577
1578 %$end ; /* END OF add_attr_names = Y */
1579
1580 Vidddadd

1581 %let max_pages = 1 ;
1582
1583 %if stest_obs per page. ne %str()

1584 Sthen

1585 %do ;

1586 %if gmax_obs. < &test obs_per page. Sthen %let test obs_per page = %str()
1587 telse

1588 %do ;

1589 data _ test ;

1590 set _ test

1591 end = end

1592
1593 __page = ( ceil( y / &test_obs_per page. ))
1594
1595 if end then call symputx( "max_pages" , put( _page , 8. ))
1596 run ;

1597 send

1598 send ;

1599
1600 ods listing close ;
1601
1602 ods rtf

1603 file = "stest_path.\stest rtf name..rtf"
1604 nogtitle

1605 nogfootnote

1606

1607
1608 ods graphics on

1609 / width = &test_ods_graphics_width.
1610 border = off

1611 outputfmt - png

1612 attrpriority = none

1613 i

1614
1615 %do __j = 1 %to &max_pages.
1616
1617 proc sql

1618 noprint ;

1619 select strip( put( min(y ) , 8. )
1620 , strip( put( max(y ) , 8.
1621 into : min_y

1622 , ot omax_y

1623 from _ test

1624 4%if &max_pages. > 1 %then where _ page = &_ 3. ;
1625

1626
1627 select distinct y

1628 , quote( catx( ": "

1629 »put(y , 8.)
1630 , value

1631 )

1632 )

1633 into : null

1634 , : valuesdisplay separated by " "
1635 from _test

1636 %if smax_pages. > 1 Sthen where _ page = &_J.
1637 ;P

1638
1639 %if sadd attr names. = Y

1640 sthen

1641 sdo ;

1642 select distinct y

1643 , quote( cat( "LC = "

1644 , strip( linecolor_name
1645 , "/ MC ="

1646 strip( markercolor_name
1647 "/ LB ="

1648 strip( linepattern name
1649 "/ Ms ="

1650 strip( markersymbol

1651
1652 )

1653 into : null

1654 , : valuesdisplay? separated by " "
1655 from _ test
1656 4%if &max_pages. > 1 %then where _page = &_ 3. ;
1657
1658 send ;
1659
1660 quit ;
1661
1662 proc sgplot

1663 data = _ test

1664 4%if &max_pages. > 1
1665 sthen

1666 ( where = (_page =
1667
1668 dattrmap - &test_dattrmap.
1669 noautolegend

1670 aspect = &test sgplot_aspect.
1671

1672
1673 series
1674
1675 /  group
1676 lineattrs
1677 attrid
1678

1679
1680 scatter x = x

1681 v =y

1682 value

1683 markerattrs ( size = stest markerattrs size.
1684 attrid = stest_id.

value
( thickness = &test_lineattrs_thickness.
stest_id.

)
i
o
2

Ll

1685
1686
1687 lakiitl

1688 xaxis label =

1689 values = (012
1690 display = none
1691 i

1692
1693 lakiidl

1694 yaxis label ="
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1695
1696
1697
1698
1699
1700
1701
1702
1703
1704
1705
1706
1707
1708
1709
1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720
1721
1722
1723
1724
1725
1726
1727
1728
1729
1730
1731
1732
1733
1734
1735
1736
1737
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
1755
1756
1757

offsetmin 0.03
offsetmax = 0.03
values = ( &min_y. to &max_y. by 1
valuesdisplay = ( &valuesdisplay.
valueshalign = left
valueattrs = ( size = &test valueattrs size.
type = linear
fitpolicy = none
/xE/
%if sadd_attr names. = Y
Sthen
%do ;
series x = x
y=y
/  group value
lineattrs ( thickness = 0
y2axis
scatter x = x
/  group value
markerattrs = (size =0
y2axis
y2axis label =
offsetmin = 0.03
offsetmax = 0.03
values = ( &min_y. to &max_y. by 1
valuesdisplay = ( &valuesdisplay2.
valueshalign = left
valueattrs = ( size = &test_valueattrs_size
type = linear
fitpolicy = none
%end ; /* END OF add_attr names = Y */
run ;

%end ; /* CYCLED THROUGH __J */

ods rtf close ;
ods listing ;
options orientation = &orientation orig. ;
proc datasets

library = WORK

nolist

delete _ test
dattrmap_names

quit ;
send ; /* END OF test = Y */
%__END

%mend mac sg dattrmap ;

)
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