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USING SAS WITH THE IBM 3800 AND 6670

James D. Oleksiw
Northeast Utilities Service Company
Hartford, Connecticut

ABSTRACT

SAS users who have access to an IBM 3800 laser
printer or an IBM 6670 Information Distributor
(Word Processor) can make use of many of the
inharent ¥eatures of these devices. Very few
changes to their existing programming methods
are required. This paper examines some of the
features of these devices and demonstrates how
these capabilities can be incorporated in SAS
programs.

1. THE 1BM 3800

Many special features are standard in the {BM
3800 faser printer. This printer uses a modulated
laser beam to produce an image of a page tc be
printed on a rotating drum. It can be printed at
about 200 pages per minute at a constant speed.
SAS applications programs require no changes fo
make use of the 3800 when changing from a 3211
or 1403 impact printer. There are many other
features that an imaginative user can make use of.
These inciude:

1. Selection of character size and interline
spacing.
2. Generation of muliple copies, with each cepy
an original.
3. Copy modification without program
modification.
4, Forms overlay, allowing picture imposition
: upon osuiput.
3. Inclusion of special geraphics characters for
plotting/charting.
6. User-defined symbols, allowing corporate
togos to be imposed on the cutput.
7. Dutput may be rotated 90 degrees on a page
with an optional IUP (purchased program}.
8. Upper and lower case cutput.
9. A choice of format characters, allowing the

user to "box"” in his outputs,

However, the conversion from an impact printer is
not totally transparent to the SAS user. The
limitations include:

1. The overprint capability of the impact
printer no longer exists, since the printer
uses a laser beamr of a single diameter to
print. Thus, the SAS OPTIONS statement
must be modified for OPTIONS
NOOVERPRINT; otherwise, multiple lines are
printed when the user attempts to darken a
line as with SAS error massages.

2.  The 3B00 reserves the top and bottom 1/2
inch for accelerating and decelerating paper;
programs that are designed to make use of
this area must be modified. The LINESIZE
option has to be reset for the paper size in
the printer,
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USING 2800 FEATURES
3800 Character Sets

The SAS user can make use of the IBM-defined
character sets available with the 3800. WNortheast
Utilities Service Company (NUSCO) utilizes the
following character sets:

Table 1. Character Set Definitions at NUSCO
Character NUSCO
Set SYsouT
Name Pitch Class Description
GF15 15 A All upper case
Standard character
set
GF12 12 E 12 pitch upper case
GF10 10 D 16 pitch upper case
GFC 15 c Condensed 15 pitch
12 lines/inch
TH 10 G Ugper and lower
case ftext
ET8% 10 9 Rotated output
upper and lower
case
Instaliation defined

SPEC 15 A

. special characters,
logo, and upper
case text

The standard paper size used at NUSCO is 8-1/2
by 12 inches. This paper permits the user to cut
off the top and bottom perforations and end up
with an 58-1/2 by 11 sheet of paper. The
character set most often used is GF15, as lower
case prints as upper case; interline spacing is B
lines per inch. In converting from a 3211 impact
printer to the 380D, 60 lines per page are still
printed with this cheoice (8.5 inches - 1 inch
border)*8 lines per inch = 80). The GFC
character set is a condensed print: it zllows an
interline spacing of 12 lines per inch, and thus 90
lines per page. With 14-1/2 by 11 inch paper, 120
lines per page could be printed, thus resulting in
a paper savings of 50% for SAS outputs.

Character Set and Interline Spacing Selection

In order to make use of the nonstandard 3800
character sets, the SAS batch execution
procedure must be modified, This is done in
several ways,

The SAS procedure can have additional parameters
added to indicate character set and number of
lings per inch te print. For example:

//STEP1 EXEC SAS,CHARSET=GF15,LPi=8

specifies the NUSCO default character tables and
interfine spacing.



//STEP2 EXEC SAS, CHARSET=T11,LPI=6

changes to upper and lower case print spaced at &
lines per inch.

Changes to the installation SAS procedure itself
are:

//5A%8 PROC CHARSET=GF15, LPI=8, WORK=10
7/8A8 EXEC PGM=SAS

//FT11F001 DD SYSOUT=A,
7/ CHARS=&CHARSET, FCB=LP&LPI
Z/FT12F001 DD SYSOUT=A,
// CHARS=5CHARSET,FCB=LP&LPI

In this example, the CHARSET= parameter is one
of the character set names described in Table 1.
The FCB= parameter is a forms control parameter
which is created by the installation. [t describes
the number of lines per inch and number of lines
per page. The FCB is dependent on the size of
the paper in the printer, Figure 1 shows some
standard FCR definitions created with the 3800
utility program |EBIMAGE.

A sacond way of specifying the character set and
interline spacing is with procedure overrides.
This is a useful method if a user does not want to
modify the standard installation procedure. With
this methed, the job control language for the
FT11E001 and FT12F001 DD cards is explicitly
specified, Example:

//STEPT EXEC SAS

J/FT11FO0T DD SYSOUT=A,CHARS=T11,
// FCB=LPIG

//FT12F00T DD SYSOUT=A,CHARS=TIT,
// FCB=LP10

//SYSIN DD *

SAS PROGRAM

/¥

This method is useful in that the user can cheose
particular print styles for particular files. The
order of the JCL cards is very important. They
must be in the same order as in the installation
procedures. The SAS program listing may be in
the standard print and have the SAS outputs in
the test character set. Additionally, multiple DD
cards can be added with different character sets
and use PROC PRINTTO to selact the character
set for a particular report.

These two methods of character set selection only
function with batch runs of SAS.

In order to address the problem of SAS use of
different character sets under TSO, NUSCO has
SYSOUT classes for sach of the character sets.
The T80 user choosss his character ssat at the
time that he issues the SAS command. Example:
SAS  SYSOUT(D). The CLIST is modified:
ALLOC FILE (FT12F001) SYSOUT (&SYSOUT).
The computer operator waits uniil a group of
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outputs are collected in an output class and then
changes the printer FCB and CHARS with a set of
JES2 printer control commands.

A sampie of these operator commands is: $PPRTI;
$TPRT1,C=LPRB,Q=D, T=GF10; $SPRTI. This
interface allows the SAS T30 user easy access to
the extended 3800 character sets.

Upper and Lower Case Characters

T30 and VSPC users of SAS can make use of the
lower case capabilities of their Keyboards when
using a terminal with this feature. In TS0, a set
of SAS program statements is adited as follows:

EDIT program name DATA ASIS

The ASIS option allows both upper and lower case
letters. In VSPC, the user should issue the
TRANSLATE OFF command before attempting to
user lowercase letters.

!Jse of lowercase is helpful in TITLE statements;
input data, as in the case of names; or when

creating your own report formats with PUT
statements. One example:

DATA; INFUT FIRST & LAST &;
FILE PRINT: PUT 'The name is' FIRST
LAST:
CARDS;
SAS Institute

TITLE Sample of Upper and Lower Case
Use;

Note that all SAS keywords must be in upper
case. You must use the T11 character set on the
3800 to see the results in both cases. Example:
The default  //FTI12F001 DD SYSQUT=A,
CHARS=T11 character set GF15 "folds" lower case
into capitals.

Additional Copies

The 3800 allows multiple copies to be printed with
each copy of original. Users of batch SAS can
incorporate this quite easily either through a SAS
execution procedure change or through a
procedure override. The parameter to be added
is a "COPIES=" on sach SYSOUT fils.

A. Changes to Execution Procedure

//SAS PROC LOGCOPY=1,PRTCOPY=1,
/7 WORK=10,...

Z/FTTIFCOT DD SYSOUT=8SYSOUT,
// COPIES=5LOGCOPY
//FTI2F001 DD SYSOUT=8SYSOUT,
/7 COPIES=§PRTCOPY

B. Spacifying Number of Copies
//STEP EXEC SAS,LOGCOPY=2,PRTCGPY=9

This yields twe copies of the SAS log and
nine copies of the print output.
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. Direct Overrides

//STEP EXEC SAS
Z/FTIIFG0T DD SYSQUT=A,COPIES=2
//FT12F0DT DD SYSOUT=A, COPIES=S

This would yield the same results as in (B}.

The use of the COPIES parameter can save
valuable processor time often used to rerun a SAS
program to obtain additional copies of the output.

Special Characters

One of the most useful features of the 3800 is the
capability of each instellation to create new
characters such as the Greek letter " ", change
existing characters, such as the zero to "0". New
character sets can be created. For example, the
many special characters for the language APL can
be made inte a 3800 character set; and foreign
languages, boldface print, composite characters,
ete., can zll be made inte printable 3800 character
sets,

lLetters from different character sets can be
printed on the same page. PROC CHART mentions
using special hex characters with the "SYMBOL="
parameter in PROC CHART, described in "SAS
User's Guide 1979 Edition.” The character
mentioned in this document is not a standard
character. Fach instaliation must define it
themselves. NUSCO cheose to add this and severs!
other special characters for use with SAS.

New character definition is done with the 3800
utility program IEBIMAGE. Once a character is
defined, i can be added to different character
sets. Definition of character sets is rather
complex. Figure 2 contains a sample of the basic
job to define several special characters. You can
implement these without going through the
gyrations of comprehension of 3800 WCGM
generation, character definition, etc.

The special characters so defined are used in
PROC PLOT, PROC CHART, and with PUT
statements. The box character is most often used
with the PROC CHART; the circle character with
PROC PLOT. Samples of use of these characters
are shown in Figures 3 and 4.

Format Characters

The 3800 printer has a group of standard format
characters, Characters are useful in reporting
writing as they allow columns to be boxed in
without any gaps as is evident in such procedures
as PROC FREQ. The.normal way of using the 3800
format characters is awkward, forcing one to use
a form of overprinting and mulfiple character
sets, The amount of SAS program statements is
increased and the JCL becomes more difficult to
use. In order to resolve this problem, the FMiI5
format character set can be copied into a new or
existing character set. The new hexadecimal
features of SASTY enable one to quickly and easily
specify each of these characters. Figure 5
contains part of the 3800 utility program used to
craate the format character set at NUSCO.
Table 2 was created using this format group and
illustrates use of the "box™ capability within a
SAS program.
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The creation of this special character set can
easily be modified by any installation that uses 12
or 10 piteh characters as its default. The 3800
Programmer's Guide specifies the EBCDIC codes
for each of the character pitches.

Logoe Definitions

Most companies have some type of a corporate
logo. With the 3800, it is possible to define a
group of special characters that, when put
together on a page in the propar order, create the
company logo. The Northeast Utilities loge
consists of a large "NU". To create the logo, we
drew a large logo and then divided it down intc 33
unique pieces - eleven characters wide and three
characters down. Fach character was then
defined and added to our special character
arrangement table, SPEC. Figure € contains a
sample of this definition.

How is the logo used with SAS5? There are two
methods of doing this. First, when using PUT
statements, the characters making up the logo are
specified:

PUT

®10°0102030405060708080A0B X/
@10'0COD0EOF10111213141518'X/
@10"171818TAIBICTIDIETF202T°X/;

Each hex character corresponds to one piece of
the logo, This method is limited only to user-
written reports. SAS PROCS cannot use this
method. [t also leaves room for error if the user
incorrectly specifies one of the hexadecimal
character strings. .

The second method makes wuse of the 3800
capability to modify copies. This permits every
page of the SAS report to have the logo on it.
The only restrictien to the user is that he cannot
make use of the part of the page where the logo
appears. The NU logo appears in lines 1-3,
celumns 1-10 since this area is left unused by
SAS.

A copy is modified using the IEBIMAGE utility.
Individua! copies can be modified or lines
changed. For instance, the title "STATISTICAL
AMNALYSIS SYSTEM" could be replaced with your
company name with the modify capability.
Figure 7 contains the COPYMOD statements to
dispfay the NU logo in columns 1-11, lines 1-3 of
every page. ’

Rotated Qutput

An IBM lnstalled User Program {IUFP), 5796-ARE,
is available for printing output sideways on a
page. This program is very useful for printing in
8-1/2 by 11 format for documantation and storage
purposes. Removing the perforations and three-
hole punching the paper creates an excellent
report medium for storage in standard binders.
The free-format capabilities of SAS prove to be
very useful in this environment. ©Our printer
paper alignment permits 100 lines per page and 30
columns across. Use of the CPTIONS LINESIZE=90
PAGESIZE=100, correctly formats the output on a
"rotated" page.
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//* FIGURE 1. FCB DEFINITION AND SAMPLE OF USE

I
//01003586Ré88 (VEP, 0080,

CLASSSF,MSGLEVEL=1,.TIME=1,M56CLAS5=R
//7LIBT3B00 EXEC PBM= IKBIMAGE .
//SYSPRINT DD SYSOUT=A,FCB=LP3
Z/SYSUTL DD DSN=SY$1.I%AG%LIB;SISP=SHR
/F5YSINH DD =

FCB LEI=¢(6,65%),517E=8%5,CHi=]1,CH2=4,CH3=B,{H4=12, XXXXX
€H5=16,CH6=29;$H?=25,CH8- a. XXXXX
0H9=32,CH10=36,CH11=40,CH12=45

NAME LP6LR)

FCB LPI=(8,60),517E=85,CHi=1,CH2=4,CH3=8,CHa=12, ZAAXX
CHE=16,CH6=20,CH7=25,CHE-23, KXXXX
CH9=32,0H10=36,CH11=40,CH12=60

HAME LEB{R)

FCB LP1=(12,%0y,51ZE=35,CH]1=1,CH2=6,CH3=8,CH4=12, XXXX
CHS=16,CHE=20,CH?=25,CH8=28, XAXXX
CH3=32,CH10=36,CH11=60,CHI2=90

NAME LEL1Z2(R)

g%
7i% FIGURE 2. CREATIDN OF SOME SPECTIAL CHARACTERS
Ji¥
7/ JOBCARD OLEKSTIW, CLASS=F, MGGLEVEL =1, TIME=1, MEGCLABSE R
FZLILSIIRNE EXEC POM:IERLMAGL
J/GYSPRINT  BD  SYSOUT =%, CHARSG=5PEC
F7BYEUTL DD DUHN*SYSGL. TMAGELIH. DIGP = SHR
/7B¥SIN oD %
CRAPHIGC ASSIGN-CR3, 153
KHKRKHXL KKK K SE0- 68
KHN ALK KX R KR KK SEQ= 06
KX HH AN K N A HER= 07
xxxxxﬁxxxxxﬁ ssa=u%
KHKERMNKUKH GE@=0%
HMRAXKAEKEHKX SEQ=30 4. SAMPLES OF 3800 SPECIAL CHARACTERS WITH SAS 2
EXXRHMHAARUR N $Eg=§1
KXAXXHHARAAX SEG=£2 : RPLOT OF YwY SYHBOL USED IS ¢
IR R KK KX BLO=13
pldsfasiaadenes SEG= 1% PLOT OF ZxX  SYMBOL USED IS »
HARAKAXXKAKA GSEQ=15
XEAKRXKARX KK GEQ=16 14 + - +
XX KK AKHHRXKE GE@=17 | L . ¢ -
K KR K WA KK R BE@s 1D v .
KAREKAKXAK KX SEQ=19 1 -
KXEXARKXEN AR GEG= 24 ‘ + . *
EXM AR R HH KKK HSre=21 g s »
R XK MK KMH SEQ 28 i » . M
CHRAPHIC a%&rﬂm (25,15} i -
KX BE@= G5 L]
%X SEG= 846 j . P +
XHHK SEG=07 -1 + ¢
KKK BEQE=D8 i i e s S o e o o o o4 o e A S o o2 o o o o o e o
SEQ=TY
oo SEe-10 1 2 3 4 5 5 7 & ¢ 10 I1I 1z 13 1% 15
XAX SEG=1L
XHX - BER= 1D x
XEXX SEG-13
RUX SE@-1%
32474 HEQ« 318 BAR CHART OF SUNS
XK KK ssu=z?
X% GEG= 1
XK X SEQ-18 ¥ sun
WK GEG* 19
XRX LEQ=20 |
HHXK SEQR=R1 i
* ® BEQ 2D i
GHAPHIC ASSIGN-CR8,153
XM SEQ=14 !
KKK KR XK X SEQ=E11 1+
HRHNHN IR N K GEQ@ 1Y {
RHMMXR KK KX XX BEQ=13 i
MRUNKKX MR A NS SER= AW
XM KK KKK KX BEG=15 I
MAUKRRH XK AN SEQR-16 ]
XANAXKXA SE@=17 0 mmmam-
AX SEQ=18 i
GRAPHIC ASGIGN«(HAL15)
XX SE@=08 I
RAEH X SEG=DY 1
XX XK KK SE@=10 |
HEKHRKKR GER=11 o1 %
KMKNH KKK KK BEQ@=1D2
KUERHAEHHHAKK 5EQ=13 |
HAEXARK KKK X BEQ=1% |
HAXEREAN ggg=%g ________________________________________________________________
KKK «
el ru. 17 v 2 4 6 a8 16 12 1% 16
b 44 GE@- 18 .
NAME SPECLR) X MIBPOINT

BPED TAHBLE GEMLIST-SPEC. GEMID=(86, FFJ.
LGC=¢¢BG, 23,2, £0L, 05,13, (02,.28,13. (83, 24,13
MAME SREC{R}

//& FIGURE 3 ~ SAS PROGRAM TO USE SPECIAL 3300 5YMBDLS H

,
1M CLEXSIW °,CLASS=Q,
// MSGLEVEL=1, MSGCLASS=A;TIME=(,IS}
/45T EXEC SA579nUPTIO&S=’LZNESIZE=72.PAGESIZE“35.NODATE' ;
/7ETL1EDD]l DD SYSOUT=x,(CHARS=8PEC
Z/FTL2F00)Y DD SYSQUT=%,[HARS=SPEC,MODIFY=LOGO
/Z/SYSIN DD %
SIS vy e e
; =} TQ 15 ; 2=SIN(X-5}; Y = £OS(X) ; QUTPUT ; END
TITLE FIBURE 4. SAMPLES OF 3800 _SPECIAL CHARACTERS WITH SAS ¢
PROC CHART ; VBAR X ~ SYMBOL='23'X GSUHVAR=Y MIDPOINTS=0C 7O 1é BY 2 7
PROC PLOT ; PLOYT ¥Y*X='2A%X Z%X='28'X /OVERLAY HREF=5 HREF{HaR='81'X
YREF=0 VREFCHAR='92'X 3
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TABLE 2. 3800 FURMAT CHARAZTERS AND THEIR CODES /% FIGURE & E.

TN CHARACTER SET “SPEC™ sk RS FHOCRAM TO PRINT OUYT THE TABLE OF FORMAT
£I% CHARACTERS MODTFTED FOR EASIER USE
IR
27 JOnCARD
LOWERCASE 7/51 EXEC SaS7o
CHARACTER HEX TODE EBCDIC FAFTLIFOG0Y DL SYSOUT=9 (3800 98 DEGREE PRINT)
EQUIVALENT FZFTLRFODY DU BYSQUT-A, CHARS:=SPEC, COPIES=2. MODTFY - LOGD
FIBYSIN B %
oATA _HULL _ :
FILE PRINYT PRINT ;
- } a1 & POT s/235 ° IADLE 2. 3800 FORMAT THARACTERS AND THEIR
#3% IN CHARALCTER SET “BPECT
B "bkkkkkkkkkkRkkknhhiakRihkhkitkhk hkkikkkikkkhkkkkkc" /330
¥ a2 e a n LOWEREASE o /a3D
‘A CHARACTICR 2 HEX CODE @ ERCDIC T /a3l
- 1 83 < Ta EQUIVALENT a” /230
. CEhK kKb ki kk kg kR KKk kkRk ShKEKKERE kKK KKk /53D
i - Ta @ @ =3 H a“ /%0
&4 ] e a 82 o = @ /usn
Ta [+ E] 83 2] =t a*su30
i 88 E ‘a & @+ &' £ o a’sraish
Ta il -] &85 @ E a' /330
¥ -] £ & &b w ¥ & /330
]’ &6 ‘a o a &7 a e a’ /30
: a h E] a8 a B & /fasl
. -] B & Tu H - a9 23 ¥ a* /a3l
: - 3 E] 91 8 o & /330
i Ca % a an & 4 ar/adn
T 88 # “ekkkkkkKkKkkkKkikkkkikkkkkkkikkikkkkkkhkkkkkkad® /
. e a9 I
$ 31 4
FLE
K /7% FIGURE . PIECES OF SPECIAL CHARACTERS ©SED
- k15 s ix TO GEMERATE A LOGO €TOFAL 33 CHNRACTERS GENERATED)
Fix
F/ GOBLARD OLEKSIW, CEASS=-F, MSOLEYEL =1: TIME= 1. MSLCOLASGSS-R
JZLISTIBEO EXEC PGM=TEBIMAGE
7¢5¥YSPRINT DD SYSCUT=X
2/5¥8U11 DU DBEN=LYSL AIMALCL YR OISP« SHE
F/SYSBIN oD % :
LRAPHIC AGSIGN-{Z2,103
pim HARHRAEX AR KKK KAK K 5£Q=85
/4%  FIGURE 5. A, SGAMPLE OF SPECIAL fehcddnldeiddal: dEavee
: 7i% FORMAY GHARAMCTER CREATION fepseretinteliselo b
Low RrREXHRE XK KK SEQ=09 ;
/7 JOBCARD OLEKSIW. CLASSH:=F poosstclobetotalesriola P :
FALTIUT3A860 EXEC PGM= LERIMAGE oL oTIpereitinh: e i
JIS¥YSPRINT DD SYSOUT=x HURURNK HEG=L1 i
7ZS¥SUTL Dl DEN<5YS1. IMAGELIR. DISP-SHR HXH RUANARAX JE@-12
SPEYST N an % REK  HXHXAXK HEG=1 :
GRAPHIC ASSIGN=(83.3152 KXX KARXK K SCG=14 :
NRTs oot LEariz X XXX RK SEQ<1Y :
XX XK KKK SEQ=13 xxx XHAX BEG-1b :
MM HK M HAN GEQ= L4 ;ii x:g Eéglil
XxXK SEG=15 =
KAKK : SEQ=1H fegelel ELa-29
KAHX SEG=17 i;ﬁx SEGs20
XXXX SEQ=18 % SEQ-21
KAK K SE@=19 ER SEQ-22
fotenls sr@-50 GRAPHIC ASGIGN=(DE, 153
XXRX SEQa 21 el BEa-as
XXX SEQ-22 XXRANA sca=oqn
GRAPHIC ASSIGN=CBY, 15} : ol entetetet sra-a7 :
et P XHXKN SEG=08 :
: RAHX SEQTG6 ARXLXKHXNH SEQ=04 ;
: e P24 EHXNARMNK KR SE€Q-10 i
besetes] SEo-Dm HAXXKXXNKRK SE@=-11 :
jegetetes Gra- 69 HRHUKKKHNKN KK GEQ- 12
xR GEH-10 XAXHARXLAXXK KK SEG=13 :
HXKY BEd=311 KEXXZRANKLAKXK 5EG=31
R HR R K CEGQ-13 REKAK KRR KK KR SEG=15
: YOI 3 % 3¢ 058 ¢ GEMARA RXREXHXAXKEKE Sie=16
< R AR R Sha-te R NH KK AU RN KR SE@=17
ERAPMIC AGSIGN-(BE. 152 XA HUNNAAXRHKK SEQ=18
L Era-ag EXKNRXXKXRAKK BEG=19
XRX® GEQ= 06 FRXUXXEARR LA HEG=210
bl SEQ=37 XU RXX KK AL BEGe2 ]
ety Seg.an XX KUK HHAXHKK SEQ@=202
petefeiel B G 80 GRAPHIC ASSIGM=(B%,13152
foleseds: SEG-30 EHANKRKNRHKE SEa-D%
XXX FEQR:=11 frdeasde gEG-2%
XXHXKXHX SE@=12 ool i)
XAXUKK K SE@-13 polagoned SES. 09
HXHRHAK X SEQ=14 ijiieie] 2
GRAPHIL ASSIGN= (:m,}s) : XXM 5
MUK e 85 BEG® 11
HAXXK S£q 56 AAUX SER-12
MK HEQ QT XM BEQ=13
AAXXK SEQ=-08 KX KKXK SEG=1%
XRX % GEQ=09 XEAAHNXK GER=15
edesiies SEa-1 0 XXX KK SEGs16
s Sra-11 HHOOHH MK N KN KK SE@=17
[OSHET Era-1a HX KK KA XA BEG:18
Mg o K SER-13 . XAXXRXRKAKKR SE@=19
XXAXKX KX BEQ-1Y KXAXAXKKKEAXK BER=20
St GEG-15 HRAXK KK RKH KA SEG=21
Jopsate BEG=10 HHRRHXXKXER KK SER=22
N . % Rpepibg- SPEC TABLE GCMLIBY=GHEC. COGMIDT (86, FF),
% RER SEG- 18 LDC=({UG>UB.1),(01.91,1).(32.82,3.).(03, 03.10.
ezt Pt -1 (D%, 64,133,408 L1 006,961,868, 67, 1),
X GEm-o0 (53, 08,13, {09, ng 1%, CDA, 94,13, €Ot BE, 1),
K Grgesl C0Z, 8L, 20, €0, DD, 13, C0L, OE, 12 (0¥, BF, 1),
e Grp=a0 €10,19, 1), €11, 23,13, €32,12,13, (13.13,1), .
NAME SPECCR) (L‘!»l‘hz)‘flfs.l,&;;l}.(li&» 6.403,637.X7.3), :
TNELUDE GO15 €18, 18,2, £19: 25,13, C8A, 18,13, CA8, 1R, LD, ;
sPEC TRELE BEMLIGT=GPLC. COMEIDR={ 85, FF 3, (m,:u:. 22,400 R0 10, (AR AE, L) CRF,3F 10, :
- LBCetrRa, GO, 313, 0L, 01,153, (R0, 0,13, ¢21.21,1), (P2, 22,13, (23,24,1),
(BE,30.1). €HB. 81, 13, €87, 32,13, PR AR Nt S RO E ARl B S FAR B AR
g, 3.1, £0k, XE. 15, (B2, 36, 13, 28, 28,10, C25, PO, 13, (24, 20,15, (6, 26, 1),
(oo, 37 10, ¢aD. 38, 13, C2ZE. 39,13, (a1, c 13,182, 20,13, (A3, RE. 1), (84, 2F, 1), .
NAME "SPEECHY €85, 39, 1), 446, 310, E87, 3% 12 C8R, 33.3), H
(89, r.s)‘(-_u.:ss.l).c92.35.13, :
CFC, 27,32, £20, 58, 1%, (2E, 39, 13, C2F, 30, 1))
NAME SPEECRY
ky
B
£
g
%
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Rotated ocutput requires twe adjustments to the
SAS execution precedure job control language,
NUSCO has a special procedure called SASS0 to
provide this extra JCL. The first step of the
procedure, the SAS execution, writes out the
ocutput files to temporary disk storage. The
second step reads these files and reosrders them
for proper placement on the page. The output
data is then written to the 3800 using a special
character set, This character set supports both
upper and lower case letters. lsers of the 90
degree print program have choices of 3 character
set sizes; however, only the 10-pitch character
set is large enough to be easily read.

The standard 80 Degree Priat Program does not
provide an easy vehicle for TS50 users to rotate
their print output. There are several solutions to
this problem. In the first method, the T30 user
would write all his printed sutput to a dataset.
Upon finishing his execution of SAS, the user
woulld then run another CLIST which would then
submit a batch job which would process the TS0
datazet through the 90 Degree Print Program and
print if.

NUSCO chose to implement another method for
allowing TSO users to print output rotated on the
3800. A special SYSOUT class "9" has been
allocated to rotated ocutput. The TSO user simply
enters the SAS command with the SYSOUT
parameter: SAS SYSOUT(2). The clist itself can
be modified as follows:

SAS PROC WORK(10) ... SYSOUT()

IF 8SYSOUT= THEN ALLOC FILE (FT12F001)
DA(*)  ELSE  ALLOCATE  FILE
(FT12F001} SYSOUT (55YSOUT)

CALL 'SAS.LIBRARY(SAS)"
FREE FILE (FT12F001)
END

As in the previous method, the computer operator
waits  yntil multiple outputs appear in  this
SYSOUT class. Rather than issus JES2 printer
control commands, he then starts an cutput writer
for class 9. This writer routes the output to the
rotate program, which then writes the output
rotated. The SAS TSO user at NUSCO thus has
the same 3800 cutput capabilities as that batch job
user.

H. THE 1BM 6670

The IBM 6870 Information Distributor is another
output device accessibie to SAS users at NUSCO.
The 6670 has several features that the 3800
printer lacks. While both davices use a taser to
fuse ink dots to paper, the 8670 uses a higher
density of dots to produce superior quality of
output, Several type styles are available, and the
user can rotate his output. Each page is standard
8-1/72 x 11 typewriter paper. The user can
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choose to have his SAS output on either standard
white, memo paper, or on the corporate
letterbead. The 6670 is limited by its
commrunicating speed and its primary use is as a
copier and word processing printer. The S5SAS
user cannot have a substantial volume of output
printed on it as it limits the primary uses of the
B670 during the first shift. Large print volumes
fthirty pages or more) are done at off-peak hours
due to the low baud rate (speed) of the
communication line at NUSCO.

The 6870 is interfaced to the mainframe as a JES2
remote job entry {RJE) work station.
Implementation of the 6670 as an RJIE printer
involves the following steps:

IBM 370D System
i. In the MVS SYSGEN, define an RJE line.

2. Connect a 270X line controller to the MVS
address or define an RJE line in the 3705
emulation program.

3.  Connect a dial-in or leased line modem to this
controller address.

4.  Add in an RJE definition to the JES2 startup
parameters.

5. Route some cutput to the work station.
6670 WP System
interface

8. Cefine default communicstions
features via mag card.

1.  Create a JES2 /*SIGNON mag card.

8. Read the mag cards into the 8670, create the
line connection, and start printing.

As NUSCO already had extensive RJE capabilities,
only steps 4 through 9 were required.

The SAS {o 6670 interface is quite simple for both
batch and TSO. In the batch, the user adds a
"/A*ROUTE PRINT RMTn" card following the job
card {where "n" is the RJE station number), or
uses procedure overrides to specify the print

destination, For example:

//8AS EXEC SAS
Z/FT12F001 DD SYSOUT=A, DEST=RMTn
//SAS.SYSIN DD #

Under TS0, a parameter can be added to the SAS
CLIST to describe the printer destination as well
-as the SYSQUT class.

SAS PROC
DEST{LOCAL)

WORK(10) SYSOUT(;

IF &SYSQUT NE THEN .

ALLOC FILE{FTI2F001) SYSOUT{ESYSOQUT)}-
DEST{eDEST)

CALL 'SAS.LIBRARY(SAS)

FREE FILE(FT12F001)
END
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The default print location is the local 3300
printer. To run SAS to the 6670, the user
specifies $5AS DEST(RMTn) SYSOUT(A). These
interfaces allow the user to very easily route his
print to the remote 6670 printer.

As with the 3800, this simple methodology does not
allow one to use all the features of the 6670. The
print produced is always that specified by the
default communications interface and does not
permit one to use alternate type styles, printing
on both sides of a page, and rotated print. With
these considerations in mind, a simple PL/1
program was written to pass an option siring to a
SYSOUT file. The 6870 reads the option string
and modifies its print characteristics accordingly.,

PGM: PROC(TEXT)} OPTIONS{MAIN];
DCL TEXT CHAR(IC0} VAR,
3¥YS0OUT FILE OUTPUT SEQUENTIAL;
IFF TEXT r=" THEN DU; '
WRITE FILE(SYSOUT) FROM(TEXT);
CLOSE FILE(SYSOUT]);
END;

ELSE;
END PGM;

Before each SAS execution, this program is called
and any options desired are thus passad to the
6670,

The batch user then adds the following procedure
call before his SAS JCL:

/7STEPT EXEC QPTH670,DEST=RMTn,
// OPTIONS=',PRINT 100 _TYPE 86_,END’
//STEPZ EXEC SAS
//FTI2F001 DD SYSOUT=A, DEST=RMTn
/7SYSIN DD *

PROC PRINT

Under TS0, a user would enter a clist befere his
SAS execution.

FYOPTEETO DEST{RMT 1)
PARM (', PRINT 100_TYPE 86 ., END')

%SAS DEST(RMTn) SYSOUT(A)

S ¥
s7%  FIGURE 7. EXAMPLE OF COPYMOD
;j: STATEMENT USED FOR LOGO OVERLAYING
77 JOBCARD OLEKSIN,CLASS=F,NS
= AT
j;g$§5$iNT gg ggg&ﬂ$@¥,ﬁDDIFYﬁEgG£?
=8¥YSl.IH s
A ML - IMAGELIB,DIS
NUl COPYMOD COPIES=(1,9;,LINES=1,P0SG=
TEXT={X,"(1020304050607
NU2 COPYMDOD COPIES=(1.93),LINES=2,
. FEXT={X,"CCODQEOF101112
NU3 COPYHMOD COPIES=(1,9),LINES=3,
TEXT=(X,"171819141B1ClD

NAME LDBQ(R)

The batch procedure is:

//CPTE670 PROC OPTION=,DEST=RMTn
//APROCEDURE TO SPECIFY PRINTING
//#QPTIONS FOR THE 6670

//QPTIONS EXEC PGM=0OPTE670,

/7 PARM='/ECGPTIONS’

J/8YSOUT DD SYSOUT=A,DEST=2DEST

The TSO CLIST is:

PROC 0 OPTIONS() DEST(RMTn)

ALLOC FILE(SYSOUT) SYSOUT(A)
DEST{&DEST)

CALL 'USER.LINKLIB (GPT6670)’

FREE F(5Y30UT)

END

These procedures for batch and TS0 thus give
the SAS user the capability to use all the features
of the 8670. This output cannot be distinguished
from a typewritten page. Such high quality
output is often desirable for the management
reports produced with SAS.

SUMMARY

The IBM 3800 lasar printer and 6670 word
processor are both are high quality output devices
each serving different purposes. Full use of the
features end capabilities of these devices is not
often achieved unless the user has an sasy method
of accessing these features. The various
programs and procedures thus described provide
this wvehicle and should be useful in any
installation with one or both of these devices.
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