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Chapter 1 

IJTBODtJCTIOH 

Persons interested in using the coaputers at Argonne 
lational Laboratory (lRL) need ~asic information about the 
physical layout and facilities of the coaputinq center. The 
igide !g Coaputing J1 ~ is intended to provide this infor­
aation, giving details about hardware, software, procedures, 
and services of the Central Coaputinq Pacility, as vall as 
infcraation about how to becoae an authorized user. 

jJlJIIORSBIP IQ Q!B!B DOCtJ!EBTS 

~his document, along with the other new -docuaents, Data !!n­
!9Ement!! !~ (Tech. !emo. 338), @atch Processing~ !!1 
(~ech. !eao. 337), ani Graphics 1·2 (Tech. !emo. 335), 
replace the old ~ Computer tJser•s Guide. ie have reorgan­
ized the aaterial presented in that guide, putting the most 
iaportant and useful information first, so that you can find 
vhat you need to know in a logical sequence. We have also 
reduced the number cf chapters, coabining closely related 
topics and deleting others where a separate document seemed 
acre appropriate (e.g., data aanageaent). In addition, we 
have reduced the level of detail in this introductory 
aanaal, to aake the it acre readable. The 
iui«e ~~ koaputing !! !!l assuaes that JOU know basic coa­

pater and prograaaing concepts; however, you need not be an 
expert in using asseabler or coapiler languages. 

~his guide also replaces the Interi~ ~applem!A!, which pro­
vided inforaation on the new procedures and equipment of the 
expanded central coaputing facility. ie have updated that 
infcraation and revised various sections to reflect the aost 
recent system changes. 

~~e iBiS! 1g k9•Puting ~ ARt represents a aajor change in 
cur approach to documentation. In the past, changes in 
software, hardware, procedures, or services at the central 
Ccaputing Pacility aade it difficult to keep the ~~!§ 
Guide up to date. Bather t·han constantly revising the guide 
cr issuing sappleaents, we have decided to liait this do~­
aent to general infcraation applicable to all the aain pro­
cessors and to all eoaputer users at Argonne. Por aore 
detailed discussion cf individual hardware and software sys-

- 1 -



. ' 
Guiae to coaputing at lit (DlllPT) JUH 1, 1979 

teas in the central Coaputing Facility, you are referred to 
other acre specific docaaentation or to special reports, 
distributed by the Docuaentation Center (Building 221, Booa 
1142B, 2-5406). 

A!D will continue to publish The Bll• a aonthly newsletter_ 
describing recent aodifications to the coaputer Center hard~ 
va~e, software, and admiDistrative policies. Copies of The 
~11 are available froa the Docuaentation Center, 1142B, 
2-5406, vhere you aay also have your naae entered onto the 
mailing list for the !!J• (Everyone having a coaputer 
accouDt is autoaatically placed on the aailing list.) 

.Q.§.§!J!illiiO! 

The first three chapters are introductorJ: ch·apter 1 intro­
duces the nev Guide 1g £caputing !! 1!1 itself, Chapter 2 
the hardware and operatiDg systems of the Central Coaputing 
Pacility (CCP), and Chapter 3 the y~ious services offered 
by the CCP. 

Chapter 4 describes accounting and rationing. The service 
rates are outlined, batch and TSO rationing is explained, 
and user responsibilities are discu$sed. 

Chapter 5 discusses the various languages and coapilers in 
use oD the Central computing Facility. ie also make soae 
suggestions for debugging prograas. 

ChaEter 6 is devoted to libraries and Chapter 7· to applica• 
tions packages available at Argonne~ 

Each chaEter also lists references to aore detailed docuaen­
tation on hardware and software systeas in the Central Coa­
puting Pacility. 
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Chapter 2 

BlRDilBE liD bPERlTIHG SYSTE!S 

l~gcnne•s Central Ccaputing Pac~1ity aaintains and operates 
·feu~ IB! coaputers: a 3033, with ASP, batch, and i!LBOB 
tiaesh,ring; a second 3033, vith cas and batdh; a 370/195, 
used for batch processing; and a 360/75, vith IB!'s TSO 
Cli•e~ha~ing Qption). The processors have a total of 20 
aegabytes of aain aeaory. Twenty-five channels (including 
selector subchanne~s) provide paths between the CPO's and 
the pe~ipheral devices to keep the systea performing satis­
factorily, even under heavy utilization. 

Ill addition, the ccaputational resources listed in Table 1 
are provided by the. Central. coaputing Facility: 

I 
I 
I 
I 
I 
I 

TABLE 1 

ADDITIONAL RESOURCES 

Disks 
lo. of drives 

Tapes 
Jo. of drives 

fixed-head storage 
lo. of drives 

Printers 

- .. 

Be. of printers 
loainal capacity (60-line pages/hr) 

~iaesharing access 
Bo. of ports vith aodeas 
Bo. of ports available tor growth 

97 

24 

5 

1 

'i 19,500 

197 
107 

I 
I 
I 
I 
I 
I 

~o ensure an orderly flov of vcrk through this ccaputer coa­
plex, the Cent~al Coaputing Facility uses several different 
ccntrol prograas. The aost basic of these is IB!'s OS/BVT 
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~peratiDg 3Ystea/!ultiprcgraaaing with a Iariable Juaber of 
Tasks). Each user-initiated task (e.g., a batch job step, a 
TSO ccaaand, or a iiLBOi coaaand) requires the services of 
os, or cs in conjunction with another control prograa such 
as ASP, V!, fSO, C!S, or itLBOB. 

!ost cf the tiae you need not be concerned with the proble~ 
of selecting a particular coaputer. ASP autoaatically 
routes jobs to the CPO that can provide the best turnaround, 
subject to the constraints of specific user requests, data 
accessibility, and job class. Jevertheless, if your pro­
grams use a lot of CPO tiae, you aay want to experiaent to 
deteraine which aachine is aote efficient. Should you find 
it desirable to specify a particul~r processor, you will 
have to include an ASP control card //*!Ail SISTE!a in your 
job. 

ASP will also handle rea ote job entry. 1 front- end systea 
supports conDections to national networks (e.g., AiPAIE~ 
and BlSP workstations -(reaote job entry stations with one or 
acre card readers and line printer~), while reaote batch 
stations are supported through the BADS (ieaote Access Data 
Stations) stations. 

This chapter is an iDtroduction to the hardware and operat­
ing systems at Argonne's Central Computing Facility. 
Purther information is provided in subsequent chapters and 
in the additional docuaentation listed. 

iiQ9~§QU 

The Central computing Facility supplies four IB! processors. 

A~ll ~.Q~~ 

Each IB! 3033 has 6 aillion bytes of aain storage and access 
to nearly 6.7 billion bytes of direct-access storage. 

The IE! 3033 computer is often coapared with the.370J195. 
It runs saall jobs and operating systea overhead work faster 
than the 370/195, while the 370/195 runs •nuaber crunchers• 
faster than the IB! 3033. However, the perforaance ratio 
can vary. The 3033 provides faster access to aeaory than 
the 370/195, but perforas floating point operations acre 
slowly. Furthermore, siDce the 3033 does not have parallel­
is• in the execution unit, it is soaewhat slower than the 
370/195 in the actual execution of instructions. 
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Hardware and ·o·perating Systeas 

In addition to running hatch jobs, the 3033 1 s also run the 
lttBOB text-editing systea and the CIS tiaesharing systea. 
lhout tvo hundred dial-up lines are available (shared with ' 
!SO), and several t~ansaission rates are supported, includ­
ing 110 baud, 134.5 baud, 300 baud, and 1200 baud. 

lo~ farther iDforaation on the 3033, see IB! ~ Processor 
~•plel and 3033 4gltiprocessor Co!plex lgnctional Charac­
~eristic§ (Gl22-7060). 

D.§ :l10t195 

!he IB! 370/195 has 4 aillion bytes of aain storage and 
access to nearly 6.7 billion bytes of direct-access storage. 

~he aachine is used to process hatch jobs, pe~forming float-
ing-point operations particularly· fast. It is capable of 
executing from 1 to 8 !lLOPS (million floating-roint opera­
tions per second), and 2 to 14 !IPS (aillion instructions 
per second), depending on the particular program structure. 
Part of this speed is attributable to the two-level aemory 
st~ucture. 1 buffer containing 32,768 bytes, running ·at 54 
ns for each 8 bytes, is used by the hardware to contain the 
acst ~ecently accessed blocks of aain aemory. lain aemory 
~ans at 756 ns for each 8 bytes. !easureaents have shown 
that vhen the inforaation desired by a program is in core, 
it is av~lable in the buffer 98 percent of the tiae. 

!he pa~allel organizatio~ of the 370/195 also contributes to 
its speed. Instruction fetch and decoding are performed 
independently fro• instruction execution, floating-point 
operations are executed independently froa fixed point oper­
ations, and the floating point adds are executed indepen­
dently f~o• floating point aultiplies. This organization 
allcvs aany logically independent operations within a pro­
graa to be executed at the saae tiae. 

lo~ further inforaation on the structu~e of the 370/195, see 
llJ il§tea/370 12~ J12 zunctional Characteristics 
(Gl.2.2-6943) • · 

~he IB! 360/75 has tvo aillion bytes of aain storage, .2 ail­
lion bytes of slov core storage, and access to 1. 8 billion 
bytes of direct-access· storage. It can overlap aain storage 
fetches and stores with instruction decodes and execution, 
asing aain aeaory, vith a storage cycle tiae of 750 ns for 
each 8 bytes. It also oYerlaps instruction decoding vith 
execution of preYioasly decoded instructions. 
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The machine runs the tiaesharing option (TS9) of OS/!V!. 
· . currentll' about 200 dial-up lines are available for tiae­

sharillg. 

l:&PlH!~ is also supported on the 360/75. The saae lllPll!r 
front-end iapleaentation that is connected to the 3033 pro-, 
vides connection to the timesharing facilities of the Cen-' 
tral coaputing Facility. ~his allows reaote lBPliET users 
to gain access to a front-end coaaand process that will auto 
dial a local tiaesharing port. 111 of the 11oraal iiLBtJJl and 
~so ccaaands can then be executed. 

For farther illforaation on the 360/75~ see Ill systea/360 
~ggel 12 Fun~~!! Char1cteristics (Gl22-6889). 

~!!!~!:!CC!~~ STOBlGI 

Ose£=!~£S§§i~l! Drives 
. 

Three types of direct-access storage are accessible froa the 
main processors: 

1. IB! 3350-equivalent disk drives. ThirtJ-tVo IT!L 
7330-12 disk dri ~es have recently. been added to 
Argonne's systea. Each is fanctionalll' equivalent 
to the IB! 3350' disk units and has a track capac-. 
ity of 19,069 bytes. These are lrgonne•s fastest 
drives, vith a.seek time of less than 40 as. 

2. IE! 3330-equivalent disk drives. 
3350 1 s, with a 13,030 byte track 
drives include 14 IB! 3330 1 s 
7330~!odel 10 1 s and 11 1 s. Both 
densitl' packs are aYailable. 

Saaller than the 
capaci tl', these 
and 58 IT!L 
single and doable 

3. IB! 2314 disk drives. Shared by the 3033 and the 
360/75, these devices require the use of the chan­
nel for the entire tiae that a record is being 
located and read. 

In adaition, a fourth type of direct-access ·storage is 
available to onll' the 370/195: 

4. IE! 2321 data cell drives. The slowest of the 
disk drives are tbe IBft 2321 data cells. l data 
cell is a direct-access device that consists of 
strips of aagnetic tape stored in subcells. Each 
data cell drive contains 10 cells, each of which 
contains 20 subcells of 10 strips each. cells are 
suited for storing large but infrequentll' accessed 
datasets. l bin is rotated under a picking 
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aechanis• that extracts the desired tape strip and 
wraps it around a drua for data access. 

!he type of disk drive you select depends~ of course, pri­
aarily on its use for long- or short-terll vork, setups, etc. 

!able 2 suaaarizes capacity, tiaing, and utilization charac­
teristics of the drives. 

I 
I T.lBLB 2 
I 
I CBlBlCTEBIS~ICS Ol DISlt DJliVBS 
I 
I 

7330-12 3330-1&2 231" 2321 

~rack size (aax. 
block size), bytes 19,069 13,030 7,29" 2,000 

I cylinder size 
I tracks . 30 19 20 20 
I bytes .572,070 2,.7,570 ,,.5,aao ,.0,000 

I !iaings 
I aver. seek, as 25 30 75 3a7.5 
I aver. rotat. delay, as a.,. a.,. 12.5 . .47. 5 
I transfer rate, 
I bytes/sec 1,19a ao6,000 312,000 55,000 

I utilization for 
I recoaae4ded blksize 
I 
I card iaage 
I · 2960 - cards/trlt 222 14a 74 BA 
I I used 93 91 a1 Bl 
I load aodule 
I - hlts/trk 3 2 1 11 
I I uaed 97 94 a4 11 
I anforaatted I/O 
I - blks/trk 3 2 1 Hl 
•. 4 I used 9a 96 86 !lA 
I 
I 11 :a not applica J:le 
I 
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12IYU !~ Dis!! 

~he IB! 2305-II fixed head disks are nsed to contain heavily 
accessed systea modules that are essential to systea sup­
port. these devices are not available to nser data. 

Also inaccessible are the IB! 2301 
syste1 to swap user programs into 
user is not active and to contain 
job queue. 

druas, used by the !SOf 
and oat of core when the 
the operating systea (OS) 

For further inforaation, see IBI Systea/3!0 ~omponent Des­
S:Iini.Q~s--28~ Storage Control ADA lli1 Drum atoraqe 
(GA22-E895) • 

.I!ll EIIIIY!S 

Tventy-tbree IB! tape drives are accessible to the batch 
processors, as well as one tape dri~e nsed to initialize the 
360/75. These include both seven-track aodels vith record­
ing densities of 200, 556, or 800 bpi and nine-tract aodels 
vith reccrding densitites of 800, 1600, or 6250 bpi. cor­
respoDdiDg to these densi·ties are the data transfer rates 
and capacity of the tape drives, as shown in Table 3. 

I I 
I TlBL! 3 I 
I I 
I CBlilCT!B ISTICS OP TlP! DBIVES I 
I I 
I I 
I 
I Densit:r Data late Capacity, bytes I 
I bytesjin. by tests ec; (2400 1 at 1 Or 000 I 
I bytes/blk) I 

I' 7-traek I 
I 200 22,500 5, 438,42" I 
I 556 62,500 14,731,304 I 
I 800 90,0 00 20,830,189 I 

I 9-t4ack I 
I 800 ·go,o 00/16o,ooo 21,068,702 I 
I 1EOC 320,0 00 40,291,971 I 
I 6250 1,250,0 00 125,454,545 I 
I I 
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Hardware and Operatinq·systeas 

J!!l B!COiD !OOIP!!Jl 

!he Central Coaputing Pacility supports seven IB! printers, 
a Calcoap aicrofiche printer, and two IB! card 
·reader/punches. 

}!inters 

Seven printers provide a noainal printing capacity of 19,500 
Fages per hour. Six of ·the printers function hy iapact, 
printing at a rate of 1100 lines per ainutei the seventh, 
the IBB 3800 Printing Subsystea, uses electrophoto­
graphic/laser technology to achieve printing speeds up to 
20,000 lines per a1nute, while operating at a constant paper. 
speed of 32 inches Fer second. The latter is further dis­
tinguished in that it is a page printer. Pages are 11 X 8 
1/2 inches, soaewhat saaller than the typical fanfold paper 
of the !•pact· devices, with a 1/2-inch •~rgin required on 
all sides. 

~he PI train character set for uppercase letters, plus PL/I 
special characters, is standard-on five iapact printers. In 
addition, uppercase and lowercase text printing, requ1r1ng 
the fl train character set, · is supported on a sixth iapact 
printer and on the 3800. 

Per further inforaation, see IaA 1!2~ frinter Component Des­
S:!:!~!! (G124-3·073) and D1l ~.§ll s;ontrgl On.!~ (G124-3312) • 

aicrofiche 

coaputer-generated aierofiehe output is produced by a 
Calcoap 2100 vhich, while functionally equivalent to an IB! 
1403, is apFroxiaately 15 tiaes faster. One fiche, a 
10 !x1.45-aa piece of ·fila, contains 288 fraaes, each of vhich 
is equivalent to a page of standard printer output. 1 48I 
reduction scale is used.· 

Por further inforaation, see •Producing !icrofiche output at 
Argonne's Central Coaputer facility,• Tech. !eao. 260. 

~~ i§ader/funches 

~here are tva IB! 2540 card reader/punches that read at the 
rate of 1000 cards per ainute and punch at the rate of 300 
cards per ainute. Tvo aodes are available: Op to 80 
coluans of EBCDIC inforaation aay he punched into a card, or 
a card aay he punched in C?luan binary foraat. 
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Por further inforaation, see IBB ~ ~ Feader/Punch 
(Gl21-9033) and Ill~ Control~ (Gl2~-3312). 

several offline graphics output devices are operated by the 
central Coaputing Facility. These include three Calcoap 
plottErs and a VEBSlTEC plotter, -as shovn in Table 4. 

I 
I TlBLB 4 
I 
I PLOTTEBS 
I 
I 

CalCollp 
VEBSlT!C 580 780 , 936 

I tapE arive 
I (unlabeled) 
I tracks 9 7 7 9 
I density, bpi 1600 200 556 1600 
I 
I paper size, 
I in. x ft ~o. 56x500 12x120 12x120 36x1~0 
I 
I plctting speed, 
I in.jsec 1.1 3.0 1.125 3.6 (pen 
I 5.0 (pen 

reEclution, in. 0.005 0.01 0.0025 0.002 

llsc cperated offline is a III FB-80 fila recorder, driven 
by an unlabeled nine-track 800 bpi tape. It plots on 35-aa 
unsprccketed B&l fila and 35-aa and 16-lla sprccteted B&l or 
color fila. colo~ coabinations are produced by selecting 
vhite, red, green, and blue filters under prograa control. 
1 vide range of intensities and thicknesses is also avail­
able, vitb a aaxiaua resolution of 1 part in 16384 for one 
directicn on 35-aa fila and a ainiaua resolution of 1 part 
in ~096 for one direction of 16-aa fila. 

- 10 -
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Bardvara and Opera~ing systeas 

Operating online frca the 360/75 under fSO are several 
!ektronix graphics terminals. lmong these are the 4010 and 
401~ aodels, with cursor coordinate input capabilities for 
interactive graphics prcgraaming. 

luxther information on plotting devices and graphics pack­
ages is presented in Graphics l·~ (Tech. !eao. 335). 

JJB!IRl~~ ~PPOBTED 

ferainals that can te connected to the Argonne timesharing 
systeas are widely dispersed around the Laboratory. !ost of 
these co•puter terainals are general-purpose units that can 
also be connected to other off-site tiaesharing systeas, 
just as •ost off-site coaputer terainals could be used on 
cur system. 

Instructions for the use of specific terainals, including 
instructions for dialing the coaputer and selecting alterna­
tive tiaesharing syste11s, vary considerably. We urge you tc 
prepare and post specific instructions near each terminal in 
ycux area. Each issue of the !!l contains a current list of 
telephone numbers; the several locally-vxitten timesharing 
xeference aanuals contain tOGOI/SIGIOI instructions; and the 
l!D User Services consultant will answer questions about the 
use of various terainals. 

!ost of the time you can use any available terainal, regard­
less of its type, to per£or• coamon tasks such as changing 
the contents of datasets, sub11itting batch jobs, and running 
progra•s interactively. Special terainals are required, 
hcve~er, to plot graphs or to produce high-quality types­
cripts. 

!he four terainal types aost coaaonly used at Argonne are 
discussed below. 

~~ Printing Terainal§ 

JSCII p~inting tarainals are the· aost coaaon type of tiae­
sbaring terminals in use at Argonne. fhis category includes 
!~del 33 Teletypes, which operate at 10 characters per sec­
ond, and Texas Instruaents Silent 700 terainals, which are 
typically set to operate at 30 characters per second. They 
coaaunicate with the coaputer in the laerican Standard Code 
fer Inforaation Interchange (ASCII), which defines 128 char­
acters; ninety-four of these aay he printed as unique 
graihics, and thirty-four are non-printing control charac­
ters. 
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soae lSCII terainals send only 97 of the possible 128 lSCII 
codes, omitting lowercase letters and the five special char­
acters: acute accent, opening brace, closing brace, verti­
cal liDe and tilde. Boreover, there are variatioDs in the 
vay several other characters are printed; for exaaple, on 
!odel 33 Teletypes, underline appears as a left-pointing .. 
arrcv and the circuaflex appears as an upward-pointing r 
arrow. 

Per coapatibility with the IB! internal character code 
(EBCDIC), which differs froa ASCII, several characters have 
beeD assigned special aeaDings: fhe ASCII tilde is stored 
iD the coapater as the IOf sign, and the ASCII vertical line 
as the logical 01 syabol. Other characters transaitted by 
these terainals have no counterparts in EBCDIC and are vari­
ously igDo~ed or translated iDto "uDassigned" characters bJ 
tbe tiaesharing SJ~teas prograas. 

!est of these termiDals use aD acoustical coupler and an 
crdinary telephone to coDnect to the computer systea. 

!~Il ~!l terminal§ 

ASCII CIT terainals display their output on a television 
screeD rather than printing it on paper. Examples of car 
terRinals iD use at the Laboratory are InfotoD, Beehive, and 
TektroDi% 4023. They are functionally equivalent to ASCII 
priDtiDg terainals but have the added advantage of running 
at higher speeds; typically terainals of this type at 
.Argonne run at 120 characters per second, using a special 
coupler and telephones eguiped with a white "exclusion• but­
ton. 

!~!! sraph!s§ terminals 

ASCII graphics terainals are represented by Tektronix !odels 
ij006, 4010, 4012, and 4014~ TheJ have green screens on 
which. text can be displayed, or dots and lines can be plot­
t~d. Like ASCII CBT terainals; they typically are set to 
ruD at 120 characters per second, using a special coupler 
and telephoDe. 

If a Tektronix graphics terminal is left idle for aore than 
90 seconds, the scope will go into a "hold• status (the 
screen brightness dims); if the shift key is depressed or 
any character is entered, the scope will return to its nor­
mal display status. Keeping the saae iaage on the screen 
for 15 ainutes in display status, or 1 hour in hold status, 
could damage the screen. Therefore, you should always clear 
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the screen by hitting the IBSE!-PlGB button between 
sessions. · 

II~ tYpewriter ~inals 

IE! typewriter terainals, based on Selectric typewriters, 
have changeable type-spheres, and print at 15 characters per 
second. There are IB! 2741 terminals, IB! C!CS!s (Coaauni­
cating !agnetic Card Selectric Typewriters) , and various 
compatible units aarketed by other companies. There are tvo 
different keyboard arrangeaents: (1) correspondence, which 
is identical to that of a standard electric typewriter, and 
(2) PTTC/BBCDIC, which is designed for ease of use by pro­
graaaers. lot all IB!-coapatible typewriter terminals will 
vort on the lrgonne tiaesharing systeas, because several 
special option.s are required. 

iREBlTI!§ SYSTE!S 

Several different control prograas are used by lrgonne to 
run jobs through the computer system. Each of these control 
prograas has different tasks to perfora and interacts when 
necessary with one or aore of the other cont~al prograas. 

gS/!VT 

OSJ!VT (Qperating ~ystea )ultiprogramaing with a Variable 
luaber of !asks) is the pri•ary control program running the 
four central processors. OS is responsible for allocating 
the resources (aeaory, CPU, I/O devices, channels, direct­
access storage) required by a particular job step, arbitrat­
ing when there is contention for one of these resources, and 
ensuring that a jot step does not use aore resources than 
allcwed. 

• 
O$ed alone, OS would be insufficient to aeet the needs of 
Jrgcnne•s workload (typically a large number of short-term 
jobs) •. Indeed, in aany cases, the tiae involved in setting 
up the devices - would far exceed the tiae required for job 
execution. 

Consequently, OS is used in conjunction with lSP, the lsym­
aet~c !ultiprocessing Systea control prograa. lSP manages 
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jo~ imput and output, setup scheduling, and coaaunications 
between the coaputers. 

Another control prograa developed bJ IBB, VB (Virtual 
!achime), is intended to help ainiaize the stand-alone sys­
teas tiae needed to test aodifications to the other control 
prograas. VB is installed on one of the 3033 1 s. 

Banning as part of VB/370 is IBB's Conversational Bonitor 
Syste• (C!S), an out~tanding aodern interactive systea. t~S 
allows tbe developaent oZ new interactive vork and vill also 
perait use of the 3033 for·OS/!V! batch and for eztensiYe 
syste1 testing leading to the install~tion of new systeas, 
VB Belease 6, and BV$. 

Por mere inforaation about CBS see.~~ lNL: ! Priaer 
(Tech. !eao. 339). 

&either OS alene nor OS in conjunction -vith lSP provides for 
interactive computing. To satisfy this need, two tiae­
sbari~g control prograas are used: iiLBUI, developed at 
SLAC, and TSC, the Tiaesbaring Option of OS/BVT. 

iiLBUB ~rovides easily used, powerful, interactiYe tezt 
editing, and the facilities to create, subait, and control 
jobs tote ran on one of the.batch systeas. Since iiLBOI's 
capabilities include those required bJ the aajoritJ of the 
timesharing sessions and since iiLBUI uses relatively few 
computer resources, it is the preferred tiaesharing systea 
at Argonne. 

TSO is used to provide other interactive coapatiJlg cap-.b111-
ties. l TSO user can compile and ezecute a source prograa, 
produce graphical output on a . CIT terainal, · and invoke a 
number of utilities to aanage data on direct-access storage 
devices. TSO also includes tezt-editing facilities and the 
ability to create, submit, and control jobs to be run on one 
of the ~atch systeas. r-:. 

I 

Both TSC and iYLBOI run as jobs theaselYes under the control 
of os. Both also interact vith the batch systeas under the 
contrcl cf lSP. 
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!Ql1 IIPOR!ATIOH Q! Qf!!ATIHG ~ISTE!S 

~cir aore inforaation about the Operatinq Systeas· at lHL, · 
consult: 

~~ A! A!1: A Prime£ (Tech. !emo. 339) 

llll .!inW ~hill Pacility/370: Introduction (GC20-1800) 

. _btch Riocessinq .A! AIL (Tech. !emo. 337) 

!ll~ !si!I~ AAAY!l (Tech. !emo. 294) 

j~~lies) !athe11atics Division's Implementation g! lli !i~ 
llaripq Option (Tech. !emo. 262) 
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Chapter 3 

SBBVICES OFF!B!D BY TBE C!HTBlL CC5POTING FACILITY 

Various coaptiting services offered by the Applied !athemat­
ics Division (l!D) are listed in Table Sdir. below, together 
vitb inforaation on the person or group to co~tact for 
assistanc~. · 
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I 
I 
I 
I 
I 
I 
I 
I 'IO OE!T1II 
I 
1 Seta~ Disk Pack 
I 
I 
1 lceonnt ngaber, 
1 COl card 
I 
I 
1 Ta~e 
I 
I 
1 KeypuDch Information, 
1 Data Preparation 
I 
I 

(DillT) June 1, 1979 

T1BLE 5 

DillECTOll! 

COITlCT 

Systeas Specialist: 
.loe !!arentic 

Data aanageaoDt and 
Accounting services: 
!tbel FearDov 

Tape Lillrarian: 
Janet StonebrooJt 

Data SerYices, 221: 
Joanne Jiachtaan 
Data Services, 1DP, 801: 
Eileen Graff 

100! 

1134 

1143 

-
1143 

1120 

C123 

PBOIB 

I 
I 
I 
I 
I 
I 

I 
2-5450 I 

I 
I 

2-5425 I 

2-7681 

2-5426 

2-6924 
~----------------------------------------------------------~ 1 systems and 
1 · Applications Office 
t-----
1 Systems Status 
1 Information 
f----
1 Courses, 

1259 2-7182 

I 
2-5466 1 

tJser Services 1 Information 11421 2-5415 
f ------------------·------------------------~--------------~ 1 Gemeral Inforaation Prograa Consultants 1142B 2-5405 ·---1 Documentation, Documentation center 1142B 2-5406 I 
1 !aDuals, Prograa I 
1 Litrary !!aterial I 

1 Eguipment !alfunction I 
I ~eio~ts ~-7~73 j . --------------------------------------------------~ 1 BIDS Bardvare !lADS !!aintenance D156 2-7273 1 
1 !aiDtenance (ICl Service Corp.) 2-7273 1 
J----
1 ·Scheduling Area i 134 2-5-il21 
t 
1 Operations 1134 2-5421 
I 
1 IB! !aintenance for 2741 Terainals C112 2-5419 I 
I I 
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SerYices Offered 

IJll IJ!P11ll'J:IOI 

In addition to the 
ration facilities, 
ezport services. 
greater detail. 
tata Preparation 

services listed, l!D provides data prepa­
consultation, code tuning, and code 
Bach of these is discussed below in 

The followi~g services are available in the 
aocm, 1120, 2-5426: 

• Keypunching (all types) • 

• Preparation of drum cards. 

• Instruction fro• Data Preparation operators as to 
the use of •achines in the Data Preparation Area. 

• liring of boards for the reproducer (IB! 519) or for 
the interpreter (IB! 557). 

Is ti•e per•its, Data Preparation operators will also per­
for• the following f~:tions: 

• Card re~rodacticn. 

• card interpretation. 

~he following facilities are available for you to do your 
ovn:. 

• Keypunching. (IB! 026 and IB! 029) . 

• card reproducing or gang-punching (IS! 519). 

• Card interpreting (IS! 557). 

• card reproducing and interpreting on Burroughs PCB. 

lo special Erocedures are required to use the available 
•achines in the Data Preparation Area. If you are unfamil­
iar with their operation, please ask the Data Preparation 
personnel for help. · 

~QJSOLl!'liOI 

~he Consultant's Office (1142, 2-5405), provides help to 
persons using the co•puter syste•. In addition to giving 
on-the-spot assistance, the Consultant's Office receives 
re~orts of syste• and hardware •alfunction and is the col­
lection point for requests for syste• design •odifications. 
!he~ Consultant's Office is open fro• 8:30-11:30 and 
13:00-17:00, !ondays through Pridays. l!D vill help you 
i•~roYe the perfcraance of progra•s that consu•e substantial 
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amounts of coaputer tiae. These prograas will be run under 
a software aonitor (PROGLOOK) to isolate the aost active 
blocks cf code. The results of these runs will be aade 
available to you, and the consultants will offer suggestions 
aimed at iaproving perforaance. Coding changes suggested 
will generally be in the prograa source language and will., 
attempt to take advantage of hardware performance features• 
available on the processors. 

If you feel your _codes are candidates for tuning, contact 
User services at 2-sqos. l!D goals and resources restrict 
consideration to only those codes with aajor systea impact. 

££121 llRill .§!RVI£1 

l!D provides th~ ability to use the coaputer facilities of 
five other organizations. 

• lawrence Berkeley Laboratory_ 
2-CDC 6600 1s, 1-CDC 7600 

• Brookhaven National Laboratory 
2-CDC 6600's, 1-CDC 7600 
(See T!-27 9) 

• Stanford Linear Accelerator Center 
2-IB! 370/168•s, 1-IB! 360/91 

• O~iversitJ of Chicago 
1-IB! 370/168 
(See Tech. !emo. 280) 

• Control Data Corp. Cybernet 
1-CDC 6600, 1-CDC 7600 

Data communications and remote job entry equipment have been 
icstalled in A!D to allow use of these remote facilities. 
Procedures for reaote submission of jobs have been establ­
ished. You may bring jot decks (and tapes with card images) 
to the code export counter,. located in the A!D Scheduling 
Area. output will be delivered to your bin. · 

User Services provides cclsulation and inforaation about all 
off-site facilities. Guides for the aost popular sites are 
also available froa User Services. 

The ccsts of computing at other sites are determined by for­
mulae that differ froa A!D cost computing aethods. Differ-· 
ent types of programs vill either . benefit or be hindered bJ 
different computing hardware. A!D's policy is to pass the 
computing costs on to the users without adjustment. 
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Chapter 4 

lCCOUHfiJG liD BlfiOJIHG 

Ecth the lfatch and timesharing coaputing systems are 
rationed. Laboratory aanage11ent allocates to each cost cen­
ter a fized aaount cf dollars that can be spent on rationed 
resources during each week. Bach cost center appoints a 
ration aanager to oversee the proper use of its allocation. 
tou should aay direct any questions about rationing to your 
cost center ration aanager. 

Eatch rationing is based on liaits for the total number of 
dollars that can be spent on CPU, ll~f, and COB! during each 
week. l week begins on !onday aorning (0700 hours). Collpu­
ter center personnel aonitor coaputer usage daily. lhen a 
cost center ezceeds its alloc~tion, a job priority barrier 
is set to allow the cost center to submit only stand-by pri­
ority j~bs. Jobs of a higher priotitJ are autoaatically 
reclassified to stand-by status. You cannot raise the pri­
crity of a stand-by job in this instance. Stand-by jobs are 
net charged any ration, and they are released to be run only 
when the aachine is otherwise idle. Batch charges in ezcess 
cf the allocations have no effect on the following week's 
allocation. 

~so rationing is based on resource units (BU's). l aeasure 
cf CPO tiae, terainal connect tiae, and disk I/O operations 
is used to calculate the BO's for a session, specifically: 

BO's = az(cpu-rate z CPU-seconds + connect-rate z connect­
hours + ~/O-rate z nuaber of BICP's) 

where • is a aultiplier that is currently equal to 1 for· a 
priae-tiae session (see below), .25 during the evening 
hours, and 0 during late hours and holid~ys. 

~he hours of the week are divided into three periods for TSO 
rations: 

4\ 
'· 

• PB~!E: Weekdays fro• 07:00 until 17:00 

• BV!J~JG: Weekdays froa 17:00 until 22:00 

• LlT!: 
weekend. 

Weekdays froa 22:00 until 07:00 and all 

tcgon requireaents will vary for these periods: 
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• P~I!E: During this period, you are not allowed to 
logon unless 

charges < ration + 13 units 

~he 13 units are knovn as the •cushion• and allow 
yea some flexibilitJ. ~ 

• EVENING: During this period, y~u can logon uncondi­
ticDally and spend :rour rations at the rate of 251 
cf FBI!!. 

• LIT!: Du~ing this period, fQU can logon aneondi~ 
tionally and are not charged for ration usage. 

TSO charges are defined as follows: 

charges = carryover trel prior veet• + usage - refunds 

*7he carryover from prior weeks (negative carryover) can be 
accumulated as a result of an extremely costly session or 
overusage during the priae or eveni.nq periods. Negative 
carr:rcvers are zero if your cost center in aggregate did not 
oversFend. iheD ceDter overspending occurs, :rour negative 
carryover iS proportional to your overspendinq. 

You ~ust logoff and logon at period boundaries to gain the 
benefit of the time period changes in charges. currently, 
ration dcl.lars are equi v a1ent to hilled dollars during PBI!! 
and EV!NIIG periods. llthouqh no ration charges are 
assessed for LATE period usage, cost codes are billed at 
current off-prise rates. 
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Chapter 5 

L&IGUlGES liD CO!PILEBS 

the aajor programming languages available at lHL include 
!Oli'!Bll, PL/I, Speakeasy, lsseabler Language, COBOL, lL'GOL, 
and BPG. 111 exceFt Speakeasy are aain.tained and supported 
by the Applied !atheaatics Division; speakeasy is a high­
level language aaintained by the Speakeasy Computing Corpo­
ration. Since COBOL, ALGOL, and iPG are seldoa used in the 
111L environaent, discussion of these languages will be aini-
Jal. ' 

!an·y levels of pr\i g:3.11aing aanuals for all of these lan­
guages are available in the Docuaentation Center. 

~BCICE ~~ ! tAHGU!§j 

Once you have decided to solve a problem using the coaputer, 
you are faced with the choice of a programming language. 
the choice is simple if you have had prior experience with a 
aajor language and are satisfied with it: The reasons for 
learning a new language, . rather than building on the prior 
investment of tiae, are few. Siailarly, if you knov several 
languages, you vill be able to evaluate the suitability of 
each as the potential aediua for the expression of your nev 
problea. However, the nev prograaaer has to aake a choice 
that will significantly affect his use ot computer 
resources. This section is intended to guide nev users in 
laking a rational choice. 

'the individual factors affecting choice of a language are 
treated separately. 

I I 
1 IOTIC!: Languages and coapilers available on 1 
1 cas are not discussed here. See ~ A! J!1: 1 
1 1 Priaer (Tech. !eao. 339), and the June, 1 
1 1979 issue of the BEI for aore inforaation. 1 
I I 
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!A!S£! s! 1RRlication 

The nature of the application will sometiaes coapletely 
override other considerations, because soae languages sup­
port certain types of apFlications auch more naturally than 
other languages do. t 

FOB~Bll is generally suited to all types of nuaerical compu­
tation and has the advantage that almost the whole language 
is devoted to ·that goal. FORTRll is very widely used, and 
compilers for it are available on aost computers. FORTRll 
programs tend to be more transportable froa one aachine type 
to anctbe~ th~n proqraas in other high-level languages. 
noweTer, eTe~ strict adherence to the 1966 lNSl lOifill 
Standard syntax seldom results in a prograa that can be run 
on different aachines without aodification. 

PL/I is intended to be an all-purpose language serving busi­
ness, scientific, and systeas applications. Business appli­
cations Eake use of its string-manipulation, editing, and 
file-handling capabilities. Its mathematical operations and 
litrary support scientific applications. The list-process­
ing, ~ultitasking, and teleprocessing capabilities provide 
supFort for systems applications. Soae of these features 
are applicable to an intermediate class of problems gener­
ally called "non-numerical•. For instance, PL/I 1 s broad 
st~ing-manipulation capability makes it eminently suited for 
specialized editors and other processors of textual data; 
and its list-processing capability makes it ideal for the 
writing cf compilers and other applications, such as aodel­
ing, where information is represented by the dynamic rela­
tionshi~s aaong items of data. PL/I is a much· aore exteD­
sive language than PORTEll; to code a purely numerical 
problem in PL/I, you should know what parts of that language 
to avcid. 

Speakeasy has basically the saae range of applicability as 
FOBTBll. However, coamon scientific operations, such as 
matrix arithmetic, statistical calculations, and tabulatioA 
of functions are expressed concisely in the high-level nota­
tion cf Speakeasy, whereas in PORTRlJ they would have to be 
programmed cut of siapler constructs, including the applica­
tion-independent loop. 

Assembler Language is not application-oriented; any problea 
that can be solved on the hardware can be coded in Assembler 
Language. It is generally chosen only for small "modules• 
of a large systea, where a great degree of efficiency and 
prograa coapactness is necessary, or to provide a service 
that the higher level language cannot perfora. 

COBOL is oriented toward business prograaaing applications, 
in which file handling and output reports play a aore signi-
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ficant role than naaerical calculations. lLGOL is a 
~igh-level language suitable for expressing a large class of 
naaeric processes concisely. BPG is a problea-oriented lan­
guage that provides an efficient, easy-to-use technique for 
tanipalating files and writing reports. 

J!ansportability J!guiremepts 

If you a~e going to write a p~og~a• he~e that aay be used at 
anothe~ installation, such as another DOE labo~atory, you 
shculd choose a widely supported language. To be on the 
safe side, you should also probably restrict yourself to 
staDdardized features of that language. POBTBlB, PL/I, and 
COBOL have been standardized by the laerican lational Stan­
dards Institute (lBSI). the lORTRll standard, dating froa 
1966, is recognized as the •transport• language. (1 aajor 
~evision of the liSI PORTRll Standard vas completed in 1977 
bat has not been widely iapleaented.) PL/I was standardized 
only as recently as 1976 and thus has not yet been as widely 
iapleaented as PORTBll. 

~he investaent in tiae required to learn a nev language can 
be a significant factor in the choice of a language. Scien­
tists aay choose Speakeasy fo~ several ~easons: (1) -fev nev 
concepts aast be learned~ (2) an interactive version vith a 
tutorial facility and an extensive B!LP facility is avail­
able on C!S or TSO; and (3) several docaaents froa the 
introductory to the advanced level are available. PORTBll 
requires soaewhat aore tiae to learn, bat, for large-scale 
nuaerical calculations, its use is fairly straightforward; 
1 t is certainly easier to learn than PL/I. PL/I is .a large 
and yery rich lang a age, and the IB! aanuals a.z:e not too vell 
c~ganized for identifying and learning a subset of it. In 
addition, there are hidden costs in lea.z:ning to use PL/I 
properly vhen one•s experience with it is not extensive: 
~he gene~ality of the language peraits aany incorrect pro­
g~aas to ran, producing erroneous results the cause of which 
aay be hard to find. COBOL's Bnglish-like syntax makes it 
relatively easy to learn and use. The expenditure of tiae 
~equired to learn lsseabler Language is aach greater than 
fer the high~l~vel languages. 
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!!Ailabili!J g! t!Rrarie§ 

unnecessary effort can often be eliainated by using prograas 
or routines froa libraries. Libraries aay be standard 
(aanufacturer-supplied) or local (user-developed), run-tiae 
(code inserted when prograa is executed) or coapile-tiae ., 
(code inserted when prograa is compiled). Assembler tan~ 
guage has an extensive standard coapile-tiae library of sys­
tem macros. FOBTR15, Speakeasy, and PL/I have extensive 
standard run-time libraries of aatheaatical and aiscellane­
ous functions. Speakeasy has a saall standard coapile-tiae 
litrary. If you use PL/I and lsseabler Language, you can 
develop your own local compile-tiae libraries. If you use 
speakeasy, yoa can develop your own local run-tiae libraries 
of fuDctions; the conventions surrounding their use are con­
sideratly different froa those for the other languages. You 
can also create and use libraries of naaed "objects", suck 
as Frcgraas or data values, resulting froa Speakeasy runs. 

Interlanguage communication means that a compiler provides 
tbe necessary code to allow subprograms or library routines 
writteD. and compiled in different languages to run together 
as a sing~~ pr~gram. Interlanguage coaaunication may be 
advantageous, for example, to the PL/I user who wants to 
utilize a package such as EISPlCI, which is written in roa­
Tiill. 

Interlan~uage coaaunication between PL/I and either FOITill, 
COBOL, or Assembler Language is handled by tbe PL/I Prograa 
Product compilers, regardless of whether PL/I is called or 
does tbe calling. See Chapter 19 of the il/1 Checkout and 
QRtiaizing £gapilers: •anguag! ~f~~ Aapual (SC33-0009) 
for acre details. 

Interlanguage communication is also possible vita Speakeasy. 
The ran-tiae environment of Speakeasy is essentially that of 
FOB~Bll; thus, locally written run-tiae routines, for use by 
Speakeasy programs, ~~e QSUally written iD FOI~Bll. 

].Uic,Uncy y,g Optimization 

Efficiency and optiaization are relatively unimportant in 
one-sbot applications, or in any siaple application that has 
a very short running tiae. Longer running prograas, parti­
cularly those that are CEO-bound, can benefit sigDificantly 
fro• opti•ization. FOBTRll B, FOI!Ill B Extended, and the 
PL/I Optiaizer all have optional sophisticated optiaization 
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capabilities. ll!PIV is slow because of eztensive run-tiae 
error checking code inserted. Speakeasy and the PL/I 
Checker are interpretive systeas and are thus relatively 
ezpensive to use for large or repeated calculations. PL/I P 
has only rudiaentary optiaization capabilities. !he aost 
efficient code can te written in lsseabler Language, but 
only at the cost of greater developaent effort. 

In the fcllowing,section, ve discuss the features of the 
various coapilers that can be used for POBTilH, PL/I, Speak­
easy, lsseabler, COBOL, and BPG. 

~~B7BlB 

!he POBTBll (POiaula !BlHslator) language is especially use­
tal in writing programs for applications that involve aathe­
aatical coaputations and other aanipulations of numerical 
data. lBL supports four POBTBll coapilers (G, G1, a, H 
Bztended), the ilTPIV compiler, and the !OBTBAH preproces­
sor. ie recoaaend using ilTPIV for early program develop­
aent and debugging, the G1 compiler for initial program 
checkout or short-running prograas, and the B Extended com­
piler fer long-running codes. 

ilT!IV 

ilTPIV is a one-pass lOBTill coapiler that achieves 
dztreaely fast coapilaticn tiaes and perforas run-tiae 
·checking for such errors as using uninitialized variables, 
array subscripts out of range, or aisaatched arguments in 
subprograa invocation. It is a very powerful debugging tool 
and should be used only for that purpose. !he overhead 
involved in eztensive error checking causes execution times 
to be as auch as· an order of aagnitude larger with ilTPIV 
than with POBTill B Bztended with OPT=2. 

!any of the ilTPIV eztensions to POBTBlH have been reaoved 
ftoa AIL's iapleaentation of the interpreter, to prevent 
anyone froa writing prograas that are dependent on any spe­
cial feature of ll!PIV. The current version of ilTPIV also 
bas soae restrictions: Bo searches of load aodule libraries 
can be perforaed, and the inclusion of object aodules from 
ether coapilers requires non-trivial effort. 
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iATFIV is available to TSO through the llTliV coamand. Its 
interective debugging capability greatly enhances the tools 
available for prograa developaent and checkout. lith this 
facility, you can trace portions of your program, halt exe­
cution at various points, displaJ or aodify prograa varia­
bles, alter the logic flov of a prograa, and correct certai~ 
e:z:ecutior-tiae errors interactively. The description of t 

ANt's ilflementation of ilTFIV is found in the ilTFIV Refer­
ence !anual available in the Documentation Center. ---- ------ . 

l£~li!! !ll 

!be FOB~Bll IV G1 compiler is suitable for relatively short 
checkcut runs. Its !lP option ~ssociates a hexadeciaal 
address vith each exeeuta~le stateaent (net just those vith 
FOBTBll stateaent numbers, as vitb the B and B Extended coa­
pilers) ; this is a very useful debugging aid. G1 also sup• 
ports list-directed input/output, vhich frees you from FOI­
~AT statement restrictions, and .a.debug facility, vhich 
enables you to trace program flov and to check for errors. 

The G1 compiler is the one most easily accessed in TSO. Tvo 
methods of invoking the compiler are available: 1) the ION 
command, vhich, vhen issued in edit mode, comFiles and e:z:e­
cutes a FOITilN prog~am,_and 2) the FOBT command, vhich, 
vben used in command mode, compiles a program followed by 
LINK and ClLL commands to linkedit and execute the prograa 
or the LOlDGO command to load and execute the prograa. 
Farther information can be found in the FOBTBAR 1l Q1 TSO 
~~mi~!l ~!§ Sgppleaen~, in the Applied !athematics Qili-
2~2~'§ IJRlgmentatioa 2! the ~-Sharing OptiQn (Tech. 
~emo. 262), and in.the ~Command Lanqgage ~ference 
(GC28-6 732) • 

1 comFlete explanation of the options available for the G1 
comfiler is found in the POBTBlB !I §1 E~oqramm~!'~ Guide 
(SC28-6853). The detailed description of the G1 compiler 
diagnostic aessages is found in the FOBTBlB'IV §! Erocessor 
~~g l~ IQ!I!!! Prompte£ ~tallatiga Rg~~a£! !aterial 
(SC28-Ei8S6) • 

POBT&lB B Extended 

The PCiTEll IV B Extended compiler offers the following 
advantages: 

• Optiaization: Coapiler options OPT=1 or OPT•2 typi­
cally result in auch sore efficient object code than 
is ~oduced by the default OPT=O or by the G1 coa-
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l piler, at the cost of aoderately longer coapile 
tiaes. OPT=2 often yields 301 or greater reduction 
in execution tiae of the resulting object aodule. 

• lxtended Precision: B!1L*16 and CO!PLBI*32 varia-
~ bles are accommodated, and a libra~y of extended 

precision versions of the coaaon eleaentary func­
tions is available. 

• lutoaatic Function Selection: The GEIBBIC stateaent 
causes the apF~opriate function to be selected, 
based on the length and type of arguments specified. 

• lutoaatic Precision Increase: This option (together 
vith the GEI!BIC stateaent) facilitates conversion 
of prograas f~oa single to double or double to 
·extended precision. 

• BIT!Bilt Statement Extension: ln extension to the 
EIT!BIAL state•ent provides a aeans of declaring a 
use~-supplied subp~ograa to be executed, instead of 
a POiTBAI library or built-in function. 

• Asynchronous Input/Output: This facility enables 
the t~ansaission of unforaatted sequential data 
between di~ect-access or sequential storage devices 
and arrays ~n Farallel vith other coaputations. 

• List-Directed Input/Output: This feature allows 
inputioutput without specific POB!lT stateaents 
(also available in P.OBTBll G1). 

tou can also access the POBTBll B Extended coapiler froa. 
~so. Because it needs considerably aore CPU tiae and aeaory 
than the G1 coapiler, however, its use on TSO should be lia­
ited to iDteractive applications requiring its special fea­
tures. fhe coapile~ options available for POBTBlN IV B 
Extended are discussed fully in the POBTBAN !! B Extended 
l!~A!-~'§ Guide (SC28-6852). 

lOB~Bll B 

~he POBTBll IV B coapiler, although quite reliable, is no 
longer supported by IB! and can generally .be replaced by the 
B Bxtended coapiler. The aajor reason for using this com­
piler is to take advantage of its excellent optional optim­
izing capabilities to increase execution speed and to reduce 
the size of the object aodule. Tvo levels of optiaization 
are available. lith OPT•1, the coapiler treats each soQrce 
aodule as a single prograa loop and optiaizes the loop with 
regard to register allocation and branching. lith OP'r=2, the 
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eoapiler treats each·source aodule as a collection of 
prograa loops and optiaizes each loop vith regard to regis­
ter allocation, branching, coaaon expression eliaination, 
and replaceaent of redundant computations. 

If you are interested in gaining access to the POBTBll IV ~ 
compiler in TSO, you should read the lppli~ A!!~ematics t 
Qi!isig]'§ IJplem~ation of ~ I!!~-aharing Option (Tech. 
!emo. 2E2) and in the laQ coamand Lanqu!g£ !!terence 
(GC28-6132). 

Options available vith the B coapiler are explained fully in 
the lQ~IEAJ 1! ~&§ ?roqrammer'§ Guide (GC28-6817), vhich 
also contains other information about the compiler-generated 
diagnostic messages. · 

tiOB~BlJ 

tiOB~F.ll is a structured language translated by the prepro­
cessor into POiTBll statements, vhich are then processed in 
the usual vay. 1 set of aacros is provided to help you 
structure your prograa, and user-supplied macros aay also be 
specified to detine other problea-oriented applications. 
Some of the features of tiOBTBll include free form coding, 
alphaDumeric labels of arbitrary length, ccaments inserted 
anywhere in the text, nested block structure, nested condi­
tional stateaents, loops that test for teraination at the 
beginniDg or end or both or neither, aultiple assignaent 
state1ents, abbreviations for siaple I/O statements, and 
inters~ersion of POBTBll text and ~OiTBll t~xl. 

further information o.n !CBTBll is available in the Docuaen­
taticn Center. 

f0iTB11 G 

7he PCi~Ell IV G coapiler is not recomaended: 
superseded by the G1 and B Extended compilers. 
vish to use this coapiler, however, you. should 
!Qil!!! li §&~Programme£'§ Ggide (GC28-6817). 

it has been 
Should JOU 

get a copr of 

The designers of PL/I have produced a language that vill 
accomaodate a variety of users vhose needs are sufficiently 
diverse to have formerly required the iapleaentation of sev­
eral separate languages. Its significant features include a 
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very large collection.of data types, expressions, four types 
of storage allocation, extensive I/O capabilities, aulti­
tasting, and list processing. 

!he following features of PL/I are not supported by the cur­
rent configuration of our hardware and operating systems: 
transient files (telecoamunications), VSl! datasets, and 
checkpoint/restart. 

~he PL/I language is described in 1111 ~eck~~! and QR!jmiz­
iDg ~Eiler§: Language Beference !A!YA! (GC33-0009). 

Other useful references are ! Guide 12 ~I ~ POBTBlN ~­
s&:ammers (SC20-1637), 1 Guide~ PL/! i.9I. $;~.!~rcial fro­
giamaers (SC20-1651), Class~~ ~2£ A f&/1 Course, (lNL 
76-70), and IL/l l Lapguage Reference (GC28-8201) 

three PL/I coapilers are available to AIL users: Checkout, 
Cptiaizing, and P. 

Checkout coapiler 

~he PL/I Checkout Compiler (also called Checker) is intended 
for program developaent. It is organized as a translator, 
which produces intermediate text, and an interpreter, which 
interprets the intermediate text. ~he translation phase is 
very fast, because it does not need to provide opti•ized 
executable code, a~d because ~ome of the global checking is 
deferred until interpretation. ~he interpreter is auch 
slaver but is capable of detecting errors and illegal lan­
guage use and reporting these in source-language teras. 
!any_ of the errors that it diagnoses are not detectable by 
aore conventional coapilers. fhe Checkout coapiler offers 
coaplete facilities for interactive debugging in C!S and 
!~0. -

further information on using the Checker in TSO, including 
essential inforaation on source aargins, is found in the 
Sl~§§ !21§§ !2I A fl/! Course (AIL 76-70) and in the ill! 
~h~2~1 Compiler: tSO pser'§ Guide (SC33-0033). 

I coaplete explanation of the options available vith the 
Checkout Coapiler is found in the i1fl Checkout Comeil!I: 
fSggraJ!~·~ Guide (SC33-0007). ~he diagnostic aessages 
issued by the coapiler· are explained in the WI Check2Jtt 
'gapile&:: nessages (SC33-0034). 
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Cftimizimg coapiler 

The Cptiaizing Compiler produces efficient, optiaized 
machine code for PL/I prograas that have been debugged using 
thE Checkout Co•piler. 

1 verJ helpful discussion of soae special features and conl 
sideretions for using the Optimizing Compiler in batch pro­
cessimg is found in the last half of Chapter 13 of Class 
!2!~ !~ ~ fl/1 course (liL 76-70). !he f!/! QR!i•izinq 
£~!~!1~!= I~ ~·§ i~ (SC33-0029) conta1ns coaplete 
instructions for using the Optimizer in the TSO environaent. 

111 cf the options available with the Optiaizer are 
descrited in the El/1 QEtimizinq Compiler: Programmer'§ 
i~~ (SC33-0006), vhich·also contains a great deal of other 
infcraation about the Optiaizer. Diagnostic aessages issued 
by the Optiaizer are explained in ~1 Q2!imizing &2•piler: 
A~!!A3!! (SC33-0027). 

P Comfiler 

~he Pt/I P ccapiler vas the original IB! ccapiler for fall 
Pt/I. The enhancement of this coapiler ceased long ago when 
IE! chcsE to emphasize the Checkout and Opt~mizing Ccapil­
ers. ~here is little to recommend the use of PL/I P for nev 
develcpmEnt; this compiler, in fact, is no longer supported 
in the never (virtual storage). operating SJstems. PL/I P 
can be invoked in batch processing but there are no public 
commaDd procedures for iDvoking it in TSO. 

1 complete explanation of the cospile-tiae options, as well 
as ether inforaation about the coapiler and a description of 
diagnostic aessages, is found in the Rl/1 l frogra•aer'§ 
iJ!il! (GC28-6~94). . 

Speakeasy 

Speakeasy is a computer language aaintained by the Speakeasy 
ccmfuting corporation. Ease of use, natural notation, and 
built-im capabilities for growth are important features of · 
Speakeasy. !he language is based on the concepts of arraJs. 
and matric~s taat are processed as entities, thus elisinat­
ing the need for aany of the loops necessary in ether pro­
grassing languages. It has a large vocabulary (over 500 
words) of functions and commands in the area of array aani­
pulaticn, aatrix algebra, includin_g eigenanalysis, special 
matheaatical functions, nuaerical integration and differen­
tiation, statistics, gra~hics, and character processing. It 

- 32 



.-· 

.. 

tanguages and Coapilers 

is also used at over eighty other installations around the 
vcrld • . 
Speakeasy i~ available for hatch processing, cas and TSO. ! 
s~~ 1g TSO Speake~ (l!L 75-44) is available in the Docu­
aentation Center. 1 coaplete description of Speakeasy capa­
bilities is available in The SpeakeasJ-1 Jeference §angal 
(IlL 8000 lev. 1). 

Jsseabler Language 

coaFuter prograas aay be expressed in aachine language, 
i.e., language directly interpreted by the coaputer, or in a 
syabolic language that is aore aeaningful to the user. Of 
the various syabolic prograaaing languages, asseabler lan­
guages are closest to aachine language in form and content. 
they contain aneaonic aachine-instruction operation codes, 
asseabler-instructicn operation codes (used to sp~cify auxi­
liary functions tote perforaed by the assembler), and aacro 
instructions (which stand for a sequence of aachine and/or 
assembler instructicns). 

leur levels of asseablers are available to liL users: l, G, 
vs, and B. Bach of these is described below. Assembler 
language for the l and G leveis is described in ~ lss~~ 
~!R9Uage (GC28-6514) • 

Special features of the vs lsseabler are presented 
~;!§-DOS/~-V!/370 lsse•bler Language (GC33-4010). 
language for the B level is discussed in ~ !§~~bler 
quage (GC26-3771). 

Jsseabler !' 

in 
The 

!! w-

the l Level lsseabler is the oldest and least powerful one 
available at lit. Available in both hatch and TSO, it is 
explained in the .~ useabler l fi~g,t:aaa ei 1.! Guide 
(GC26-3156), which also describes tAe diagnostic aessages 
issued by the asseabler and contains other useful inforaa­
tion. lsseabler l is standard with OS; code asseabled by it 
vill asseable at an1 IB! site • 
• 

lsseahler G 

~he G Level lsseabler vas acquired fro• the University of 
laterloo and is a aodification of IB!'s Level l lsseabler. 
It consiaerahly reduces the tiae required for asseably and 
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allows larger prograas tc be asseabled. In addition, it 
provides a batch-processor for saall asseablies and a aore 
concise cross reference dictionary, allows suppression of 
the external syabol dictionary and the relocation diction­
ary, allows the concatenation of unlike datasets on unlike 
devices, and provides several language extensions (all und~ 
the control of the EITEl option) • The update facility of 
lssemtler G allows the inclusion of IEBOPDTB-type additions 
and deletions to the aaster source dataset (which reaains 
unchanged) • 

lssemblex G is available in both batch and TSO. Further 
infcraation is given in the Assembler i ~'§ Guide. 

The I!! prograa product, Assembler B, contains significant 
extentions in the functions and features of the asseabler 
language and the macro language. · . Soae of the features 
include increased maxiaua length for syabols, naaed common 
support, extended aneaonics, cross referenced literals, 
short IBEP option, nested copy, ma~ro redefinition support, 
nev systea variables (SS!STI!E, SS!SDATB, SSISPlB!), batch 
assembly, and error aessage printout at the poi~t of error. 
lssemtler B is recommended for large or complex 4ssewblies 
or for applications that aake.extensive use of the macro 
facility. Q~ Assembler ! ~anguage (GC26-3771) describes the 
language features of this asseabler, which is available only 
in tatch. 

JO~ICE: Code using extensions available in G ana B 
may not asseable at soae IB! sites that have only 
the P level asseabler. 

Further inforaation is given in the ~ Assembler ~ Proqraa­
~['§ g~ (SC26-3759) and in the ~ Assembler j !essages 
(SC26-3770). 

COBOL 

COBOL (£Qmaon Jusiness Qriented ~anguage) vas developed pri­
marily fer the prograaaing of coaaercial problems. It uses 
a syntax closely reseabling English and avoids the use of 
symbols as auch as possitle. It is especially efficient in 
processing business probleas that involve relatively little 
algebraic or logical processing, bat that aanipulate large 
f~les of siailar records in a relatively siaple way. COBOL 
Version 4, which is installed at AIL, features optiaize4 
object code and advanced syabolic deb.ugging capabilities. 
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!he language is described in ~ Pull A~iE!A Jational 
Jsandard COBOL ~renee Ggide (GC28-6396). 

~he COBOL coapiler is available in both batch and TSO, but 
there are no comaands to facilitate TSO use. Compiler 
cptions available with COBOL Version 4 are explained in the 
g~ IYll American lational Standard COBOL Compiler ASS · 
li~~' yer§!2n ! 1 Programmer•~ ~~ (SC28-6456), which 
also describes how JOU can obtain a listing of the coapiler­
generated diagnostic ae~sages. 

If§ (ieport frograa §enerator) is a problea-oriented lan­
guage designed to provide an efficient, easy technique for 
generating prograas to aanipulate data on files, perform 
calculations, and write reports. BPG uses a set of specifi­
cation foras on which you aake entries describing files, 
calculations to be •ade, and reports to be generated. This 
compiler is available only in batch. 

ll!.2§§!!~ 11M 

several facilities are available, both from the operating 
. &Jstea and froa the indi.vidual compilers, to help you check 
cut and debug Jour Frogr&ms. Additionally, compilers that 
are principally designed as debugging ~ids have been 
installed for POBTB11 and PL/I. This section will explore 
so•e of these features available at lHL. 

§.!.UUl Bints 

~he !SGLBV!L paraaeter of the JOB stateaent specifies which 
job control state•ents and allocatiOD/teraination· aessages 
are to be vritten in the S!S!SG portion of the output. The 
default, !SGL!V!L=(1,1), causes all such aessages to be 
written. These aessages are useful in isolating JCL errors, 
assessing step coapletion codes, and determining dataset 
l~cation and dispostion. Step summaries also show the nua­
ter of blocks of data transmitted for each device. 

!he SIS!ISG output should be scanned, step by step, for the 
step condition code, which is located tEtween the device 
allocation and the dataset disposition aessages. l aessage 
ether-thaD IEP142I - STEP iAS BIECUTED - COHD CODI 0000 
indicates possible trouble within that step. lbnoraal ter-
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aiDaticn (lBEID) aessages appear in this portion of SIS!SG 
output if execution vas halted because of severe probleas. 
In this event, systea and user coapletion codes are given. 
The ex~lanation of syste1 coapleticn codes is found in Part 
I of~ !essages ~cod!! (GC28-6631). Part II of that 
aanual describes the other systea aessages. Diagnostic aesr 
sages issued by coapile~s are generally ex~lained in the 
prcg~aaaer•s guide for the coapiler or in a separate aessage 
aanual (previous sections of this chapter indicate the loca­
tion cf compiler aessages for each of the AIL supported cca­
pilers). !essages froa the ~inkage editor and leader are 
found in~ 1inkage Edit~~ Loader (GC28-6538). 

l syste• duap aay be obtained in the event of an abncraal 
termination by the inclusion of a special DD statement in 
the JCt for a job E'tep.. 1 duap of the processing prograa 
storage area, which is generally of greatest iDterest, can 
be obtained with the SISDDD!P ddnaae. Duaps of this type 
are generally aost useful in the execution step of a job 
(compile~ lB!&DS are usually self-explanatory). l typical 
use of the SISDDD!P statement in a·FORfRAI compile, load, 
and execute job vculd be: 

II EIEC FfiCLG 
//SYSII DD * 

(source prograa) 
//GO.SISII DD * 

(data) 
//GO.SYSDDO!P DD SYSOOT=l 

If the prograa terainates abnoraallJ during execution (GO 
step), a duap will be written to the printer. Deciphering a 
dump, unfortunately, is not as easy as obtaining one. 1 
complete explanation of the contents of the duap.is con­
tained in ~~ ~gramme''~ puide !g Debogqipq (GC28-6670) 
(the applicable section is lBEID/SilP Duap (!VT)). 1 gener­
ally •o~e useful reference ·is Debugging ~~~ 1!2/370· f£Q­
g~!!§ ~sing Q~ apd I~ ~orage pumps, D. H. iindfleisch. 
!his kook is in the lit library. Dser Services Consultants 
can help interpret duaps. The DDnaae SISlBEJD can be used 
to define a dataset where a duap of the systea nucleus, the 
processing prograa storage area, and possibly a trace table 
can be written. SYSlBEHD duaps are seldoa useful for higher 
level language prograas. 

It is scmetiaes useful, particularly when one of the optia­
izing compilers is being used, to obtain a pseudo-asseabler 
language listing of the compiled prograa. !ost compilers 
provide a LISt option for this purpose. This listing can be 
used to pinpoint aore precisely an offending stateaent or to 
detertine the effects of optimization on compiled code 
(occasionally code reaoved froa loops causes disaster). 
Other c.ompiler options that generate various types of state-
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aent label aaps and cross-reference tables are also useful 
debugging aids (see the list of options for the compiler in 
guestion). 

~he prograa consultants in l!D's Oser Services Group are 
available in'Bldg. 221, l142B, to help with stubborn debug­
ging probleas. They aay also be able to aake suggestions 
~ox using the facilities acre efficiently. 

lor IQHBAH Qsers 

In outstanding debugging tool available to POBTBAH users is 
the llTPIV coapiler. It has extensive diagnostic facilities 
during both coapilation and execution (when it chects for 
uniDitialized variables and subscripts out of range). If a 
prograa aeets the reguireaents of llTPIV, a run in its envi­
rcnaent is recoaaended for initial prograa checkout (it 
sLocld not be used for production runs because of its 
increased execution time) • 

Unfortunately, not all prograas can be tested under ilT.Piv. 
~be coapiler is not currently able to search load aodule 
litrarie~ (e.g., SlS1.DISLIB, SYS1.1!DLIB, or private 
libraries) , nor is it able to accept object aodules froa 
ether co•pilers without significant effort. These restric­
tions can be circumvented in several vays. Boutines from 
private libraries for which POBTBAI source code is available 
can be included- in that fora along with the user program. 
Source code for l!DLIB ro-utines is a·vailable in· the Docullen­
tation Center. DISL~B (DISSPLl) plotting routines are not 
available in source fora, but it is often possible to dummy 
these routines for testing purposes with the addition of 
subxoutines of the ~ora: 

SOBBOOTII! COBV!(I,I,I,J) 
i!TOBI 
liD 

Once the non-graphic function of the prograa is vorting. 
properly, the duaaJ plot routines can be reaoved, and the 
prograa can be further tested using another of the POBTBAH 
coapilers. 

~e POBTBll IV. G1 Coapiler offers a debug facility that pro­
vides for t~acing the flov within a prograa, tracing the 
flow between progra•s, displaying t4e values of variables 
and arrays, ·and checking the validity of subscripts. The 
~acility is described in Appendix I of the Language &ef~­
~ (GC28-6S1S). 
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1 foraatted duap of portions of storage can be obtained 
using the DO!P or PDO!P service subroutines available for 
all of the lOBTBll production coapilers. ~he DU!P subrout­
ine ter•inates execution following the duap, while PDU!P 
allows execution to continue. These subroutines are 
explained in Appendix C of the •anquaqe ~erence 
(GC28-E515). 

Executicn Error !essages in POiTill 

iben an error occurs during execution of a POBTill prograa, 
a !QJ!!11 systea error ~ecovery ~oqtine autoaatically 
receives control. This routine interprets the error, p.rints 
a aessage, and, if possitle; ap~lies a standard correction 
and •esumes execution. ror a uiscussion of the correctable 
errors and the standard corrections, see the prograa•er•s 
guide for any of the PORTEll production coapilers under 
"Extended Error Bandling Pacility•. 

The description of the inforaational messages is incomplete, 
however, due to the fact that the 370/195 can generate 
imprecise interrupts. iben such interrupts occur, the Pro­
gram Status iord (PSi) is displayed in the bexadeciaal fora: 

vbere 

PSi JJJJIIIKJJllllll 

K = 0 indicates an imprecise interrupt 

J = junk (irrelevant) 

III = indicators of the error type 

111111 = address vhen the error vas detected 

The values of III (bits 16 through 27) aust te inspected. 
Each tit corresponds to, .at most, one interrupt condition. 
!be occurrence of multiple interrupts is detected by noting 
multiple bits in this field being ~urned on (this is a rela­
tively infreguent occurrence). Table 6 indicates the possi­
tle imprecise interrupts (aany of vhich vould not occur in a 
POBTBII prograa). 

In POS!B11 "2ij0" aessages (e.g., IBC2ij0I,. IB0240I, etc.), 
the value of III is always 000. Bovever;· the text of the 
message will contain the characters: 

DSEB 1024 - indicating an addressing error (usually 
caused by a •vild" array subscript), or 
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TABLE 6 

I!PRECISB.IBTBRROPT IBTBBPBETATIOB 

I 
I 
I 
I 
I 
I 

1.§! J!~ Value ~ 11! Exception 

16 
17 

18 

19 
20 

21 
22 

23 

24 
25 
26 

27 

800 
400 

200 

100 
oeo 

0 40 
020 

010 

. 008 
004 
002 

001 

Protection 
Addressing (outside avallahle 

storage) 
Specification (boundary 

violation) 
Data (conversion violation) 
Pi%ed Point overflow 

(result >(2 to the 31)-1 
or <-2 t~ the 31 

Pi%ed Point Divider (by 0) 
!%ponent Overflow (result 

>1 0 to the 75) 
!%ponent Onderflov (result 

<10 to the -79 and ~=0) 
Significance 
Floating Point Divide (by 0) 
Deciaal Overflow (result 

e%ceeds field size) 
Decimal Divide .(quotient 

e%ceeds field size) 

OS!B 2048 - indicating an atteapt to store into a 
aeaory location outside the region of the 
prograa (usually caused by a "wild" array 
subscript on the left side of an assign•ent 
st ate11en t) • 

!he address, llAAAI, in the PSi 
interrupt cases can be related to 
t~e traceback !~formation and the 
vith the !AP ~pt1on as.illustrated 

in any of the iaprecise 
the POBTBAB source using ~ 
FOB7BAB source listing 
in the following e%aaple: 

1. IB0240I STl! ••• OS!I 1024 ••• PSi FP85000D021BA1!l 
2. TBlC!BlCK BOOTIB! ISB BIG 14 BEG 15 ••• 
3. BAt 20 1190C 181002 
q. . !liB 1612A 118010 · 
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!he US!i 102~ in line 1 aeans an addressing error bf an 
instruction around 1Bl1!l. LiDe 3 indicates the failing 
instruction vas in subroutine BlD which vas called froa the 
!liJ prograa at ISI (Internal Stateaent Juaber) 20. Furth­
er•ore, BEG 15 ·will have the address of the entry point of 
BAD. Thus the failing instruction vas around location 1 !8~' 
(1El1!l-1Bl002) into BlD. Suppose BlD had the following 
structure: 

SUBBOOTIIE BlD (I) 
• 
• 
• 

10 J=I 
• 
J=Y 

" Z=SII (1) 
E=l (J) 

• 

• 
20 C=SQBT (I) 

• 
• 
BET OBI 

• 
The !AE printed by the coapiler would show: 

LlE!L 

10 

lDDB 

190 

LlBEL 

20 

lDDB 

21C 

The failing instruction ·is probably between stateaents 10 
and 20. Since it is an addressing error, a subscript is 
likely to be out of range, and stateaents between 10 and 20 
vith subscripts, such as B=l(J), should be suspect. 

Bote that the !lP option of the POBTBll IV G1 coapiler pro­
duces a aap of addresses for ill executable statements, not 
just those having stateaent numbers as in the exaaple above 
(vhicb uses tbe B Extended Compiler). 

Since several types of aachine instructions can be executed 
simultaneously on the 370/195, it is possible that the 
address derived froa the PSI vill point to an instruction 
that could not have caused an interruption.· I~_thi~ case, 
instructions surrounding the address should be exaained to 
find the offending one. 

FOB~Bll users aay soaetiaes note that soae lines of printed 
output that had clearly executed before the interrupt occur­
red do not appear on the output. This situation results 
froa the blocking of the output (12 lines per block) that is 
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ased in the cataloged procedures. If it is iaportant fer 
debugging purposes to see the last few lines, an overriding 
DD stateaent can be used to unblock the printed output: 

//GO.PT06P001 DD SYSOOT=l,DCB=(iBCP!=Pl,tiECL~133,BtKSIZE=133) 

l.gi llLl OSei,! 

the PL/I Checkout Ccapiler, as the naae iaplies, is eai­
nently suitable for debugging PL/I programs. It checks pro­
graas very thoroughly, providing clear and detailed diagnos­
tic inforaaticn (during both translation and 
interpretation), couched in PL/I terainology for ease of 
understanding. fhe aanuals, ~ lL/l Checkogt Coapiler: 
IJ~!RD Lgg1g (SC33-0032) and ~ i1/l Optiaizing Coapiler: 
)Jecutiga Logic (SC33-0025), have chapters on debugging from 
du•Fs, and a built-in function is available in the language 
fer requesting a duap. However, various high-level program 
checkout features of the PL/I language and its iapleaenta­
ticn should aake it unnecessary to use a duap. 

Jdditicnally, in C!S or TSO, you can coaaunicate with the 
cc•Filer or the systea durj ng translation and with your pro­
graa or the system during in~erpretation. You aay interrupt 
execution, inspect or change the values of variables, make 
corrections to the source, and either continue or restart 
the execution. Bxtensive infcraation on the facilities for, 
and techniques of, interactive debugging can te found in the 
i111 Ch~ckout and QFtimizing Compilers: •anguage Reference 
(GC33-0.009) , the ll/1 Checkout Compile,I: TSO ~'a Guide 
.(SC33-0033) , and in Chapter 15 of Class lotes 1.2£ A ll/! 
~~ (lit 76-70). 

there are several other features for the batch user of both 
the Checkout Ccapiler and the Optimizer, which aid in debug­
ging PL/I programs. These are outlined in Sections 13.15 to 
13.2~ of Class ~§ f2I A 11/1 Cogrse (lit 76-70). 

~~ AsseablP.; tanqu~ Users 

the TEST ccaaand of TSO can be used to debug and verify the 
itcper execution of a prograa. this coaaand enables you to 
supply initial (test) values to the prograa being tested, 
establish breakpoints within a prograa where execution will 
be interrupted for the exaaination of interia results, dis­
play and/or aodify register and aain storage contents at a 
breakpoint, display the prograa status word (PSV), list the 
contents of control blocks, and step through a section of 
the prograa executing one instruction at a tiae. the TBST 
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com•and is described in the Applied !athe•atics Division'! 
!!Rl!!!~tatig~ ~ the 11J!-Sharinq Option (fech. !eao. 262) 
and in tbe l~Q kR••aaA 1onguage Beferepce (GC2&-6732). 

sum•arized belov are the aain references available on lan­
guages and compilers at Argonne: 

r---------------------------------------------~ 
I I 
1 ~OTICE: Docuaents on C!S and the languages 1 
1 and compilers available on C!S are no~ 1 
1 listed here. See &!1 ·~ ~~ j Pri•e~ ' 
I (Tech. !eao. 339) for a 11St of-relevant 1 
1 documents. I 
I I 

~Q ~an~ Language Reference, GC28-6732. 
AR~!!~g A!!h~matics Division's IsplepestA~ g! !A! 

~ime:aaaring Qptioa, Tech. Beao. 262. 
Ia~ ter!inal user's i~. GC28-6763. 

l~i:UA! 1! 

.l2Hi!!!! Language, GC28-6515 • 
. !2ElW .I! ill Proqra••er •s Guidf, GC28-6817. 
~Jl~!! I! G1 Programmer's Guide, SC28-6853. 
!.QillUH !.! G1 Proces§.g_£ ancl !.§.Q POBfB!! Rrompte, Instal­

latigs Beference Aanual, SC28-6856. 
lQilBAH l! ij ~ Terminal Users. ~pplea!!!, 
~j!iJ! !! ~ lxtended Programme£!! Guide, SC28-6852. 

na 
~A§i !21§! ~·~ fkl~ Course, AIL 76-70. 
R!Ll &he£&£S! ~ Q2tiaiziag Compiler§: Langu~~ Befe~ 
~~ ~ADUal, GC33-0009. 

i!L! Chec~ coapile&: Proqraa•~ Guide, SC33-0007. 
i!Ll &!lk!~ coppilei: TSQ User's Guide, SC33•0033. 
i1Ll ~~~kout compile£: ~sages, SC33~0034. 
~ ~e~tout Compil!i: Execqtion Logic, SC33-0032. 
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nLl Optiaizinq Compiler: Prograamer• s Guide, SC33-0006. 
llLl Optimizisg compiler: ~ Oser•s Ggide, SClJ-0029. 
JlL1 Optimizipg compiler: !essages, SC33•0021. 
ilL! Optimizing Compiler: B:recution Logic, SCJJ-0025. 
j §gi~ 12 f1Ll for FORTP.AR Programmers, SC20-1637. 
J §y~~ ~ i!Ll for Commercial Programmers, SC20-1651. 
~~~ 12 ilL! Programming !A Scientific 'omputing, 

GE20-0312. 
JA!!gducj:i2Jl !.2 r;structgred Proqraaming !Jl !.LLI, 
GC20-1777. 
lW.2~ion 12 lli lin E,t;ocessigg taciliti§§ 21 llL!, 

GP20-0015. 
ILLl 1 Programme~•s Ggide, GC28-6594. 

legjieasy-3 Beference !laY!!, AIL 8000, Revision 1. 
Guide !g tSO ~akeasy, AIL 75•44. 

!§Sembi~! Language 

~ Jssembler 1Aaguage, GC28-6514. 
~ j§sebler l f£ogramm~ iYide, GC26-3755. 
!§~.!.£ill § ill~!§ !i!llli, handout. 
!;~L!~-DOS/VS-V!/370 Assembler l!,!n·guage, GCJJ-4010. 
~~=!AL112 Asseabler f£gg~~~~ Guide, GCJl-4021. 
&§ J§§~le!! ~angua~, GC26-3771. 
~ j§semp~ ! frograa~~ Guide, SC26-3759. 
~ l§seabler B Aessaqg§, SC26•3770. 

COE!OL 

Q§ IY!l !!§ ~~ Referencg §gide, GC28-6396. 
~ llJll j§ mQ~ Compiler ~D.,g Library, Iersion .!!,, E~­
~~£!§ ~~~ SC28-6456. 

ILGCL -.--.'( 

OS ~§21 Languaq! 1 GC28-6615. 
~ ~§21 Programmer's juide, GCll-4000. 
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~ !f§ ~~quaqe Specifications, GC24-3337. 
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Chapter 6 

!lTBB!ATIClL liD STlTISTIClL SOBPBOGBA! LIBBlBI!S 

This chapter describes four subprogra11 libraries available 
at lrgonne: SYS1.A!DLIB, SYS2.A!DLIB, I!SL, and SSP. 

J!DLIE consists of several hundred subroutines for the Cen­
tral Coaputing Facility. These routines are written in pro­
graaaing languages such as PL/I, POBTBAI, and lsseabler. 
~he routines have been put into tvo on-line libraries, 
na11ely, SYS1.l!DLIB and SYS2.A!DLIB. 

I!SL, a commercial library, consists of about 350 subraut­
ines accessible through batch or !SO. 

SSP is am older IB! package no longer supported by IB! but 
still availatle at Argonne. 

I I 
1 IOTICE: · Libraries available on CBS are not 1 
1 identified here. Por inforaation on C!S see 1 
1 C!S AS !!1: ! Pri~er (Tech. !eao. 339), or 1 
1 the June, 1979 issue of the 1!1· 1 
I I 

n~l·Allll! 

the routines in S!S1.A!DLIB vere developed at Argonne 
Jational Laboratory. These routines are well tested and 
vell docu11ented, and the library is fully supported by the 
User Services Group._ 

SlS1.l!DLIB is searched auto11atically when you invoke the 
lhnguage-processing cataloged routines. Because SYS1.l!DLIB 
contains the IB! POBTLIB replacement routines, which are 
aore accurate than the equivalent IB!-supplied routines, 
SYS1.A!DLIB is searched before the standard POBTLIB. Bov­
ever, you aay alter the order of search by giving appropri­
ate values to the SJabolic paraaeters. 
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~ The contents of the library are listed i~ l!D ~ech. !eao. 
261, "~ii~ Indez and cross Beference Charts for the liL 
!atheaatical Subrcuti~e library" by J. t. ia~g and P. c. 
!essima. The source codes and the docuaentatio~ of l!DLIB 
froa the Docuaentation center (2-5406) are available. 

Belov are discussed three of the aajor software packages fb 
StS1.l!DllB. 

EISilQ 

!ISPAC~ (Belease 2) is a package of 58 FOBTBll subroutines 
primarily dedicated to finding eigenvalues and eigenvectors 
of aatrices and aatriz systeas. One of the 58 subroutines 
perforas the singular value decoapcsition of a aatriz (SVD), 
another provides the infcraation for a linear least squares 
fit (!IBFIT) , and a third can be used to solve linear sys­
tems with syaaetric band coefficient aatrices (BAIDV) (in 
addition to its principal role in finding ·eigenvectors of 
such matrices). The other 55 subroutines are used to solve 
various classes of aatriz eigensystea probleas. 

In addition to the 58 ezplicitly-called routines, there are 
12 driver-subroutines and 1 control prograa (!ISPAC) in the 
package. l call to one of the main drivers will automati­
cally call the routines in its particular group. The naaes 
of the drivers are shown in Table 7. 

Fer a list of all EISPlCK routines and further inforaation, 
see l!D Tech. !eao. 250, "Path Chart and Docuaentation for 
the !ISPlC~ Package of !atriz Eigensystem Boutines", by B. 
Garbov and J. Dongarra. 

l~!il&! 

The FUBPlCK package of special function subroutines is 
organized into saall packets of coaputationa1ly related 
subroutines, vith only one entry point each and a separate 
ertor bandlizag packet containing all I/0 stateaents. 

The FDIPlCK routines are highly aachine-dependent. ·The ver­
sions in the l!D library are certified only for use on IB! 
systea 360 coaputers. The Rational Energy Software center 
(2-72~0) has versions certified for use on the CDC 6000-7000 
and Univac 1108 series ccaputers. If PDIPlCK routines are 
to be used on other than IB! systea 360 hardware, you should 
cbtai11 the appropriate version froa I!SC. Table 8 lists the 
FOHPlCI subroutines. 
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CG 

I CB 
I 

I BG 
I 

liS 

liSB 

I BSP 
I 

I BST 
I 

I liT 
I 

I BGG 
I 

I liSG 
I 

I ISGlB 
I 
I 

tiiPlCK 

Sabprograa Libraries 

TlBLB 7 

BISPlCK DBIVBBS 

PUIC~IOI 

To deteraine the eigensystea of a complex 
general aatrix. 

To deteraine the eigensystea of a coaplex 
Beraitian aatrix. 

To deteraine the eigensystea of a real 
general a a trix. 

To deteraine th~ eigensystea of a real 
syaaetric aatrix. 

To deteraine the eigensystea of a real 
syaaetric band aatrix. 

To deteraine the eigensystea of a real 
syaaetric packed aatrix. 

To determine the eigensystea of a real 
syaaetric tridiagonal matrix. 

To deteraine the eigensystea of a certain 
real tridiagonal aatrix. 

To deteraine the eigensystea for the real 
ganerali~ed eigenproblea.lx=Ll!BDl*Bx. 

To deteraine the eigensystea for the real 
syaaetric generalized eigenproblea lx=Ll!BDA*Bx. 

To deteraine the eigensystea for the real 
syaaetric generalized eigenproblea lBr=LA!BDlx. 

!he LIIPlCK package is a collection of POliTlill subroutines 
for •olvinq various types of linear systeas. The package is 
concerned vith general, banded, syaaetric, infinite, syaae­
tric positive definite, triangular and tridiagonal square 
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I 
I 
I 
I 
I 
I 
I 

C373S-!'2 
C37l&S-r1 
C375S-F3 
C377S-P2 
C3S5s-r 
C396S-P 
c3S7s-r 
C398S-l 
C399S-P 
C301S-P 
C3C2S-P 
C303S-F 
Q056S-!' 

TlBL! 8 

FUIPlCit SUBBOUfii!S 
t 

DELIPK- DOUBLE PIECISIOI CO!PL!T! ELLIPTIC IITEGilL E 
DELIPB- DODBLI Pi!CISIOI CO!PLET! ELLIPTIC IBfEGilL B 
DEI- EIPOBEITilL IBT!GilLS II DOU~L! PB!CISIOI 
DDli- DliSOI'S Ilt~GilL II DOUBLE.PIECISIOI 
KO- CO!IPUT! !ODIFIED BESSEL FUICTIOII OP 2n4 RIHD OP O.!DEI 0 
K1- COHPOtE !IODIPI!D BESSEL FOICTIOI OP 2nd KIND or OID~I 1 
B!SIO- !ODifi!D BESSEL PDICTIOIS or 1ST KIBD or OIDBi 0 
B!SI1- !ODiriBD BESSEL PUBCTIOIS Of 1S! EliD or OBD!I 1 
PSI~ LOGliiTB!IC D!iiVlTIVE OP Gl!!l PDICTIOI 
E!ESJo- BESSEL rUICTIOIS OF 1S! KIID or OlDER 0 
E!ESJ1- BESSEL FDBCTIOBS Or 1Sf KIID or OlDER 1 
BESYB- BESSEL rUBCTIORS or 21D KIID OP 101-IEGl. BElt OIDEI 
!01!11- EIIOB BlBDLIIG rlCILifi!S FOB· rUIPlCit 

metrices, as well as with least squares problems and the Ql 
and singular value deco•positions of rectangular notices. 
Each routine bas four versions: real single, real double, . 
complex single and complex double precisions• Only the real 
double and complex double precision version routines are 
included in SYS1.1!DLIB. 

The Basic Linear llgebra subprograas (BLlS) developed bJ 
Lawson, Hanson, Eincaid, and Erogh are also included in 
SYS1.J!DLIB. Bovever, the routines were aodified for inclu- · 
sion in the LIIPlCK. . 

Por a list of LIIPlCit routines and farther infor•ation, see 
the. bock, LINPACK J!§ers • Guide by J. Dongarra, J. Bunch, c. 
!oler, and G. Stewart. 

~l~~.I!II:LIB 

SYS2.1!1DLIB is a secondary subroutine library. This on-line 
versicn library is not searched automatically but can be 
accessed through batch cataloged procedures and TSO. 

SYS2.l!DliB serves three purposes: 
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Subprograa Libraries 

• to· aake routines available that are candidat·es for 
S!S1.l!DLIB but do not :ret aeet all the sta~dards. 

• to provide a staging area for routines that are 
being deleted fro• S!S1.1!DLIB (and conseguentlJ 
froa the on-line libraries SYS1.1!DLIB, S!S1.1!DLIB2 
on the 370/195; SYS1.l!DLIBO, S!S1.1!DLIB on the 
360/75) • 

• to aake routines available that aa:r never be added 
to SYS1.1!DLIB but are judged to be useful and reli­
able. 

!hese subroutines aaJ be classified into the following 
groups: 

• Routines for Unconstrained lonlinear Optiaization 

• l017B11 Soluticns of 
lguations 

Partial Blliptic Differential 
!'• 

• lOB7B11 Routine to obtain CPU Tiaing Information 
· (for segaents of a program. 

• leal single and _coaplex si»gle precision versions of 
LIIPlCK test version of !IHPACK1. 

~he routines in SYS2.1!DLIB are coapatible with computers in 
the AIL Coaputer Center. TheJ aa:r not execute properl:r at 
ether installations. 

1c access aeabers of the subroutine librar:r through batch 
cataloged procedures, specifJ code PBBLIB= 1 S!S2.1!DLIB' or 

POSTLIB= 1 SYS2.l!DLIB 1 , for exaaple: 

II IIEC PTBCLG,PI!LIB= 1 SYS2.1!DLIB 1 

7o access the librar:r on TSO, specifJ 1 SYS2.1!DLIB' in the 
LIB ke:rword of a Loader or Linkage Bditor invocation, for 
exa•ple, 

LOlDGO IIII POBTLIB LIB( 1 SYS2.l!DLIB 1 ) 

< ... 

the I!SL librarJ, Bdition 6, an extensive co•mercial library 
of approxiaately 350 POBTBll-callable subroutines, is avail­
able in load Jodule fora in TSO or batch aode. I!SL 
subroutines aay be classif~ed into the following groups: 

lnal:rsis of Bxperiaental Design Data 
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categcrized Data Analysis 
Differential Equations; Quadrature; Differentiation 
Ei qen analysis 
Forecasting; EcoDoaetrics; !iae series 
Generation and Testing of landoa luabers 
Interpolation, A~proxiaation, and Smoothing i 
Linear Algebraic Equations 
!athesatical and Statistical Special Functions 
5onparaaetric statistics 
Cbservation Structure 
Regression Analysis· 
Sampling 
Utility Function2 
Vector-!atrix lr ithaetic 
zergs and Extreaa; Linear Programming 

The I!St library is not searched autoaatioallJ because its 
curreDt level of usage does not warrant the increased over-
head incurred by the sea~ch. The I!SL subroutines aay be 
accessed by JCL of the fora: 

//Ste~name EIEC XXCLG,(PBELIBJPOSTLIB]c 1 SYS2.I!SLIB' 

Tc access the I!SL subroutine library froa TSO, specify 
1 SYS2 .• I!SLIB' in the LIB operand of the LI&K cr LOADGO coa­
mands. For exaa~le, ·a POITIAJ main prograa in the dataset 
I&TEG.POBT calls the I!Sl subroutines. The command, FOIT 
IHTEG, will cause the FOITill IV G1 compiler to create an 
object version of the aain prograa and store it in the file, 
I5~EG .OBJ. 

The ccasand 

LClDGO IITEG POITLIB LIB('SIS2.I!SLIB') 

and aake available both the FOITIAI 
and the I!SL library, S!S2.I!SLIB, 

will invoke the loader 
litrary, SYS1.POITLIB 1 
for resclving external 
will also be executed. 

references. The resulting prograa 

If the routine has both single- and double-precision ver­
sions, the double-precision version will be e~eeuted. How• 
ever, if a single-precisioD routine calls other sin­
glejdcuble-precision routines, the result will be in single 
precision. 

Further inforaation is available froa the~ Lib~Ail Users 
jg!§£!R~! !anual and the consultants. 
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. :ciEITIP,I& .H.UROUTI IE PACISlG! (.Uf) 

!he Scientific Su·breutine Package (SSP) is net supported by 
IB! or l!D. Bovever, .you aay access SSP subroutines by spe­
cifying PRELIB= 1 SYS2.SSP'. tau are .encouraged to use l!DLIB 
or the I!SL library as a source for aost subroutines because 
of report~d inaccurate results in SSP. Infor•ation about 
J!DIIB and the I!SI library is available fro• the consul­
tants (2-5"05) • 

~a obtain the source codes of SSP, you can find the infor•a­
tien in the l!D Tech. lle•o. 205, •Retrieving Source Decks 
fer the IBII lOBTRAa Scientific Subroutine Package". 
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Chapter 7 

G!IEBAtiZ!D APPtiClTIOIS PACKAGES 

In addition .. to the aatheaatical subroutines described in 
Chapter 9, ve provide several general applications packages. 
!hese packages and their pur~oses are shown in Table 9. 

I 
I 
I 
I 
I 
I 

TABtB 9 

lPPLICATIOIS PACKAGES 

ror: Sorting and !erging 5!1 

Statistical Analysis 

Text Processing 

Critical Path Analysis, 
Pert, Pert Cost 

Database, Inforaation 
aanageaent systeas 

I 

Continaous Simulation 

Beat-Transfer Systeas 
lnalysis 
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B!DP, SAS, SPSS 

SCBIPT 

P!S, !ZPBRT 

!ARK IV, SYST!! 2000 
UBiAiiAI 

CS!P 

TBTB 

I 
I 
I 
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I 
I 
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I I 
1 JOTICE: Applications packages available on 1 
1 C!S are not identified here. Per inforaa- 1 
I tion on C!S see ill .11 AIL: 1 Priaer (Tech. I 
1 !eao. 339), or the June, 1.979 issue of D.l• 1 
I I r 

,aQ!lL,UBGB 

50ET/!!BG! (S!1) is an IS! proqraa operating under os. It 
bas two basic functions: to snrt records in a given 
sequence and to aerge up to 16 previouslJ sorted record 
sequences into one sequence. ldditionallJ, 5!1 can, at var­
ious tiaes durinq ~xecution, be linked with ycur ov~ ro~t­
ines tc t=erfora such tasks as suaaarizing, inserting, or 
altering records as they are being sorted or aerged. These 
routiDes can be included as an object deck in the input 
stream at execution tiae or a part of a private litrary. · 

5!1 orders your records on the basis of one or more control 
fields. First the aajor fields (those specified first) are 
ccmFared and sorted in the order specified. If the aajor 

· fields in two records are the sa~e, the prograa sorts 
according to ainor fields. If the first ainor fields in tvo 
records are the saae, the proqraa coapares the s.econd ainor 
fields, and so on until it finds a difference. Op to 64 
control fields, both alphabetic and nuseric, are permitted. 

Since 5!1 tends to be I/C bound, you should ron the proqraa 
as a CtlSS=l job. This will avoid tying up the I/O devices 
while 5!1 waits for CPU tiae. 

Tvo cataloged procedures are available: SOBT, used vhen you 
include user ro~tines, and SORTn, used ~he~ you do not 
include user routines or do not require linkage editing. To 
invoke SOBT, specify: 

II EI!C SC&T 
//SCBTII DD • • • 
IISOBTOOT DD ••• 

To invoke SOBTD, specify: 

II !XBC SOITD 
IISOBTII DD • 
/ISOB~ODT DD • 

.. . 
• • 

If neither catalogue procedure is used, you aust specify 
/ISOB~liB. 
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!he IB! aanual detailing the product is ~ SOBT/!!BG! 
ficgramaer•s Quide, (SC33-4007). 

!hree prograas are available at lrgonne for statistical ana­
lysis: B!DP, SIS, and SPSS •. 

IJAi l!a•edical Co•puter froqraas 

!he B!DP Bioaedical Coaputer Prograas, developed by th~ 
Health Sciences coaFuting facility at UCLl for the process­
ing and statistical analysis of data, are available on the 
tatch processors. llthough based on the earlier fixed for­
aat control B!D series, the 26 B!DP prograas use paraaeter 
language control and tate advantage of newly available sta­
tistical techniques and coaputing algorithas. The B!DP pro­
graas provide aany new featttres, such as graphical output, 
increased options, and transformations not contained in the 
elder B!D series. Por exaaple, with the B!DP prograas, you 
can do repeated analyses froa the saae ·data file with only 

.1inor changes to the control input. 

!!DP prograas are classified into the categories shown in 
!able 10. 

tou need three types of cards to supply information to the 
COIFUter: systea control cards (JCL), prograa control 
cards, and ~ata cards.· !he individual prograa vriteups and 
the user's aanual contain instructions for preparing these 
cards. lor further infor.ation, see the JIRl User's !angal. 

llatistical IAalysi§ Systea (,§ll) 

tescription of SIS 

!he Statistical lnalysis Systea (SlS) , supplied by the SAS 
Institute, is a production ori~nted systea that provides an 
i~tegrated approach to the editing, suaaary, and statistical 
abalysis of data. llthough SIS is a powerful statistical 
tool, it can also be used as an inforaation retrieval system 
or a report generating prograa because of its extensive 
database aanageaent capabilities. 

·!vo versions of SlS are available: SIS.72, the 1972 version 
of SlS, and SIS.76, the product of four years of iaprove­
aents and additions to S1S.72. 
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I 
I 
I 
I 
I 
I 

TlBL! 10 

B I!DP PiOG BA!S 

D-se~ies: Data Description P~ograas 

t 
1 F-se~ies: 

I 
I 

P1D - Si•ple Data Description . 
P2D - Frequency Count ioutine 
P3D - T Test and !-Squared Boutine 
pqo -·Alphanumeric Frequency Count loutine 
PSD - Univariate plotting 
P6D - Biva~iate Plotting 
P7D - Description of Strata vith Ristograas 

an4 lnalJsis of .variaaoe 
PBD - aissing Value Correlation 
P9D - !ultidi•ensional Data Description 

frequency Tabl~ Progr~•s 
P1F - Tvo-iay Contingency Tables 

I 
I 
I 
I 
~ 
I 

I s-series: Special Progra•s I 
I P1S - aultipass TransforaatioD I 
t P3S - Bonparaaetric Statistics 1 

•· 1 v-series: Analysis of Variance Prograas 1 
1 P1V - One-way Analysis of variance and 1 
1 covariance 1 
1 P2V - Analysis of Variance and Covariance I 

. 1 Including Bepeated aeasures 1 
I I 
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515.76 provides a coaprehensive set of routines for the 
statistical analysis of data, as shovn in Table 11. 

I 
I 
I 
I 
I 
I 

,, 
I 
I 
I 
I 
I 
I 
I 
I 
I, 

. I,~ 
I 
I 
I 
I 
I 
I 

!ABLB 11 

515.76 JlOUTIIES 

liOVl 
lUTOB!G 
B!DP 
CLOSTER 
COITBITS 
COIV!BT 

- analysis of variance for balanced designs 1 
autoregression . ' I 

~ calling of a B!DP prograa froa within SlS 1 
cluster analysis I 

- printing of contents and history of SlS datasets 1 
- conve~ting of SlS72, 5PSS, OSIBIS, B!DP or Datatext I 

files to SlS datasets I 
COBB 
DISCI I! 
DUICll 

- correlation coefficients ~ 
- discriainant analysis f: 
- Duncan•s aultiple range test, Waller-Duncan t 

PlCTOB 
!BEQ 
GL! 

GOTT!UB 
!lTBII 
!EllS 
BBIGBBOB 
BESTED 

It-ratio T-test 
- factor analysis 
- frequency and crosstabulation tables 
- least-squares fitting of univariate and ' 

aultivariate aodels 
- Guttaan scaling 
- aatrix aanipulation 
- siaple univariate descriptive statistics 
- nearest neighbor discriainant analysis 
- analysis of variance and covariance for 

nested designs 
ILII - nonlinear regression 
PLll - randoaizad plans for experiaents 
PRIIT - printing ~f datasets 
PROBI! - probit analysis 
BABE - ranking 
BSQOlBB - all possible regressions 
SAS72 - calling of a SlS72 procedure 
SClTT!I plotting 
SCOBB - facto~ scores 
SOB! - sorting of SlS datasets 
SP!CTBA - spectxal analysis 
STliDlBD - standardization 
STEPWISE - stepwise regression . 
SYSBBG - least squares for interdependent systeas 

of linear e9uations 
TTBST - T-tests 
VlBCO!P - variance coaponent estiaation 

y 
~ 

' ~ 

' f 
@ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
a 

'---------------------------------------------------------------~ 
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Ose of Sl5 

In tatcb, the following cataloged procedures are available: 

515 
S1S76 
51572 
S1SBO!B 
S1SE!DP 

- to invoke the current version of 515, 51576 
- to invoke the current version of 515, 51576 
- to invoke the 1972 version of 515 
-to call the 515.76 procedure 51572 
-to call the 515.76 frocedare E!DP 

You can invoke these bJ providing the appropriate stateaent 
in JCI, for exaaple, 

II !IBC 515 
//SYSIR DD * 

515 stateae:D ts 
1* 

In !SO, only 515.76 aay be invoked, and yo a •ast logon in at 
least the 140K region. The following T50 coaaands are 
available: 

(1 SOE) 
(1 SO It) 
(200K) 
(200K) 
(3001t) 

515 - to allocate the necessary file~ and invoke 515.76 
SlSGO - to invokE 515~76 again in the same T50 session, 

using files previously allocated · 
S1SSO.BT - to allocate the vork files nee-ded for sorting 

Table 12 shows the datasets required for 515. 

I 
I TABLE 12 
I 
! D1 !l1SEtS lOB 515 
I 
I 
I 
I 
I Datasets for 51576 
I 

SYS1.51S76.LIBB1it I load aodule librarJ 
I 
I SYS1.S1S76.!1Ci0 515 OS/Asseabler aacro library 
I SYS1.51S76.PL1!ACBO 515 PL/1 aacro library 

• SYS1.SlS76.05EB.LIBB1BY user written procedure librar}' 
I 
I 
I Datasets for 51572 
I 
I SYS1.51S.1IBB1BY load aodule library 
I SIS1.51S.5LIBBlii supplemental procedures library 

• 
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Applications Packages 

ror further inforaation, see: 

· ,,ll~ frogrammer•a ~ide 

JJ~ ~lementart ~itrary User'§ Guide 

~ 

~atistical fackage !2I ~ Social Sciences (~) 

tescription of SPSS 

!he Statistical Package for the Social Sciences (SPSS), an 
integrated systea of coaputer prograas developed by the 
Jational Opinion Research Center at the University of Chi­
cago, is available on the batch processors. 

SPSS offers a variety of statistical routines shown in· TAble 
13. 

r---------------------------------------------------------1 
I 
I 
I 
I 
I 

1. 
2. 
3. 

•• s. 
6. 
7. 
a. 
9. 

10. 
11. 
12. 

I. 13. 
.~ 

TABLE 13 

SPSS iOOTIIES 

Descriptive statistics 
Siaple frequency distributions 
CXoss tabulations 
S.&.•ple correlation 
Partial correlation 
Beans and variances for stratified subpopalations 
Analysis of variance (1 and n-vay) 
Bultiple regression 
Discriainant analysis 
Scatter diagraas 
Pact or analysis 
Canonical correlations 
Gut taan sea ling 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1ou can perfora an analysis through •natural language' con­
trcl stateaents designed to aake the systea easily accessi­
ble to people with no prior coaputer experience. 
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version 1.02, which will process up to 1000 variable and 200 
subfiles, is currently available. 1 cataloged procedure, 
SPSS, which executes i~ 250! and contains the basic JCL 
stateaeDt& reguired for execution of everJ SPSS job, can be 
invoked by the following JCL stateaent: 

II EIEC SPSS 

Two resource books are available froa the l!D DocuaeDtation 
ce~ter: sps~, the coailete guide including docuaentation 
for all versions of batch SPSS; and SPSS Primer, a brief 
introduction in siaple nontechnical la~guage. 

~&!1!1 == ! Illi POB!ATTI!i i;iOG2ll 

SCBIP! is a coaputer prograa, developed by the University of 
iaterloo, that accepts input (text and control words), pro­
cesses it (text foraattiDg), and produces output (a document 
in which all the text has been foraatted according to the 
instructions specified tJ the control words). To use 
SCBIP~, you aust use a text editor, such as iYLBOR, to · 
enter, correct, delete, add, and save text and control 
words. • 

.Q~ ~t SCBii,t 

The sta~dard production versio~ currentlJ uses SCRIPT 3.3. 
To access an earlier version of St:IIPT, you should use the 
TSO ccmmands, 1 SCBIPTn 1 (on-line), and SCBIPTn (TSO batch 
submission) or the cataloged procedure SCRIPT (batch), or 
execute the prograa SCRIPT1. SCRIPT 3.4 is availab1e under 
C!S. 

~he TSO command, SCRIPT, will autoaatically invoke the aost 
curreDt version; however, you aust be sure to LOGOI specify-
ing at least SIZ!(140): Logon BnnnnnJpassvord size(140). 
Similarly, users of batch.SCRIPT should specifJ at least 
BEGIOI•1C,OK. 

!anuals are available froa the Documentation center. !icro­
fiche coFies are also available. 

CilllQ,I= illJI UULYSIS: HU, llU COST 

Tvo Frcgraas are available for critical path analysis: P!S 
anc! !ZP!BT. 
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~jec~ !lanageaent System ll (.fM 1!) 

P!IS IV is am IB! prcgraa, available on the batch processors, 
that perforas functions related to aany aanageaent applica­
tions. P!IS IV contains an extended le~vcrk Processor, a 
Cost Procgssor, Resource Allocation Processcr, and a Report 
Processor. together, these processors provide critical path 
analysis, PEBT, aad PEl! cost. 

P!IS IV vas designed so that an analyst can understand, 
•odify, and add to the prograa with miniaum difficulty. To 
accoaplish this objective, all the processor aodules of P!IS 
IV are divided into procedures, which in turn are divided 
into subroutines. The subroutines, procedures, and proces­
sors are usable in various ccabinations. Some of the proce­
dures and subroutines perfora functions that are unique to a 
given processor, while others perfora functions coamon to 
•ore than one. 

Ill the ~rocedures cf a pr~cessor are described separately. 
~he descriptions exFlain the functions that each procedure 
is perforaing and refer to the subroutines that they are 
using. Si•ilarly, all the subroutines have ~eparate vrite­
UFS and flowcharts pointing out .the boundary conditions 
reguired by each of these subroutines for successful opera­
ticn. tou can add nev subroutines if you observe the appro­
Friate boundary rules. 

You aay also change the systea at the procedure level, 
through a set of procedure commands. These comaands are 
used extensively in the-Beport Processor to enable you to 
change both the for•at and content of reports without repro­
graaaing. tou can specify a S!S2 prefix for the appropriate 
Frccessor as shewn: · · 

S!S2.P!SIIP 
//S!EPLIB DD DO~=SBB,DSI=SYS2.P!SCOS~ 

SYS2:P!SilP 
SYS2.P!SiEP 

~able 14 lists the coaponent datasets for P!S. 

)Rplic!!ion Description (820-0210) provides an overview of 
the co•ponents and capabilities of P!S IV. !lore detailed 
infcraation on the various processors is provided in the 
~olloving: ~ II Jitwo£k P~gcesso£ iiogram ~cription and 
Operations !anual, ~ !! Beport Processor Program ~2~­
ii~ ~ Operations !lanual, ~ 1! ~~ i£~§22£ ftogram 
R!scription ~ QR!ratiOD§ Janual, and 1A3 1! jesource Allo­
~ation !rggraa. 
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I 
I 

. I 
I 
I 
I 

I tSNl!J 
I 

DESCRIPTIO! I 
. I 

I SYS1.P!SREP 
I SYS1.P!S!lC1 
I SYS1.P!!S!lC2 
I SYS1.P!SCOST 
I SYS1.P!SIRP 
I SYS1.P!SRJP 
I 

Report Processor load aodules and lint libraryl 
Report Processor asse•bler •aero library 1 
Beport Processor asse•bler aacro library 1 
ccst Processor aodules 1 
Extended Network Processor •odules 1 
Besource Allocation Processor aodules 1 

llilll 

Description of EZPEBT 

If you use IB!'s Project !anagement systea (P!S) you •aJ be 
iDterested in Systonetic•s EZPEBT graphics package, avail­
able on the batch processors. EZPEBT accepts input in the 
for• of P!S BEPliLE output to produce Calcomp 936 plots 
shoviDg cost, schedule, and resource inforaation for project 
manage11ent. 

EZPER! reads the project data, accepts English. language con­
trol com11ands sup~lied bJ you, and generates an output file 
that orives the plotter to produce the desired networks, 
charts, etc. Any of seven different coaaands, shown in 
7able 15, can be used to specify the aode of operation. 

The output froa EZPERT consists of a plot file (tape or 
disk) that drives the plotter and a printout that contains 
inforaation about each plot produced. 

ln extensive set of diagnostic mess~ges is provided to help 
resolve any probleas that •QJ occur during a run. 

BOTE: !oa aust use the newest version of EZP!RT 
if yoa vant to •aintain compatibility with the new 
version of P!S IV. Specify: 

SYS2.EZPEBT1.PR1!ED 
//GOEZPES!.STEPLIB DD DISP•SBR,DSI~SYS2.EZPERT2.PR1!ED 

SYS2.EZPBiT1.10i!lt 
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I 
I 
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Applications Packages 

TlBL! 15 

IZP!if CO!!!lHDS 

IITEBPBB71TIOH 

Operation is in the Prenet !ode, and 
all plots are to be Task Charts 
(no dependencies aaong activities). 

Operation is in the Prenet !ode, and 
all plots are to be Logic letvorks 
shoving dependencies aaong activities. 

Operation is in the Gantt Barchart 
!ode. 111 charts are produceG from 
a single schedule report. This 
coamand is used aost frequently when 
the selection options are invoked to 
extract activities and produce 
several d·ifferent charts from a 
single input report. 

Operation is in the Gantt Barchart 
!ode. The input file contains a 
report for several different subnets, 
and each chart is produced from a 
separate report. 

Operation is in the letwork !ode. 
lll charts are produced from a 

1 &ingle schedule report - typically 
used in conjunction with the 
selection options for producing 
several "fragnet" plots from a 
single large network report. 

Operation is in the letwork !ode. 
The input file contains several 
different subnets, and each network 
diagraa is produced from a separate 
report. 

Operation is in the Cost/Besource 
!ode. lny nuaber of different graphs 
may be produced during the run. 

- 63 -



Guide to Coaputing at liL (DilP~) June 1, 1979 

Further information is available fro• the !ZP!RT gser•~ 
Gui~!, Tech. !e•c. 270, 

Three programs are supported by l!D for database manageaent: 
!lBK IV, Syste• 2000, and LIBBliill. 

~A.E! 1! Cl!l~ !!Anageaent Syste•) 

!UBI IV (Version 6. 0) is a progra• designed bJ Inforaatics, 
Inc. for file manipulation and management •. ~he description 
of the files is independent of a file itself •. The structure 
and fcraat of a file, the records within that file, and the 
transactions used to create and update files are defined to 
the !lBI IV systea and stored in a dictionary. 

You can make requests to select entries frcs the file, to 
select specified data fro• the entries for computation and 
logical processing, and to specify the desired output. 
Bequests that are used repetitively can be stored in the 
!lBK IV system catalog and subsequently invo~ed by specify­
ing the ~equest group na•e. Output may take the for• of 
reports, intermediate result files, subsets of the original 
file, cr a combination of all of these. The system can pro­
cess aultiple input files simultaneously; in a single run, 
the SJste• can read 1 •aster, 1 transaction and 9 coordi­
nated files. It say produce 1 aaster-out~ 10 subfiles, 1 
deleted master, and 1 rejection roster, vith a maxiau• of 
255 diff~ent reports. Other features of !liE IV include: 

• onli•ited storage fer teaporarJ fields 

• Fixed or variable, blocked or unblocked record for­
•at 

• Concatenation of unli~e datasets . 
• SeCloential or indexed se'luential access aethod 

• Hierarchical data structure vith up to nine levels 

• len-procedural language 

• use of any IB! 360/370 valid data attributes 

• Variable spanned record support 

• storage resident ISl! index 
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Job Cont~ol Language for !11' XV aust be developed for each 
application. See the Consultants for assistance. 

!he following references are available froa Xnforaatics, 
Inc.: 

JAil li Jeference aanual (S!-7501-P01B-1) 

1!1! !! R~·~ Guide (SP-69-810-3) 

11!! 1! Q~erations Guide (S!-7501-P02B.) 

1JJ! li fracniq~ ~~ (S!-7306-P041) 

1JJ! I! ipecial reatg~ !anual (S!-7408-!471) 

111! 11 gJis& Beferenct Pold!r 

!tchnical Info£aatig~ Julletin (S!-7501-!43P) 

SJSTB! ~ (Data-bA§! §anaqement ~§A) 

systea 2000 is a general purpose database aanageaent system 
frca BIZ Systeas Corp. Xt provides a user-oriented language 
containing a full coapleaent of database aanage•ent capabil­
ities, including database definition, creation, update, 
retrieval, report generation, transaction logging, and 
interfaces with POI~B11 and PL/I. 

Systea 2000 retains archival copies of databases and records 
an audit trail of changes aade to a database. Xt is capable 
of reconstructing a database by applying the audit trail to 
an archival copy of that database. Data aay be aanipulated 
by the prograaaing languages, POITill •nd PL/X, or a user­
oriented language fer non-prograaaers. 

!he systea contains functions for finding the aaxiaua, aini­
aua, average, sua, standard deviation and counts when 
accessed.through the user-oriented language. There is also 
a ~eport-generation capability designed fer people with lis­
ited coaputer experience. 

!hree cataloged procedures are available: S2KP~B (for POB­
~BAB), S2KPLO (for the PL/I optiaizer), and S2!11T (for the 
latural Language). 

Systea 2000 aay be invoked through TSO. too aust logon in 
the 2001 region, using the StS2K or S21LOGOI procedures: 
for ezaaple, logon p~oc(sys2t). StS2' is the preferred 
logon procedure, since it allows larger scratch files to be 
tuilt. Systea 2000 file definitions and loader-strings aast 

- 65-



Guide to coapating at lit (DilPT) Jane 1, 1979 

be non-nuabered card-iaage files. Since Systea 2000 files 
(1-E) have direct organization, they aust be created through 
batch aode. Because of TSO local systea queue attribute 
limits, space extents should be tept to a ainiaua. 

1 card-iaage file called S2~PlS!S is used for the Systea 
2000 Seport writer.. There are tvo data cards in this file: 
ABEAS=6 and Ri=IES. In !SO aode, lRElS=6; in batch aode, 
ABEAS=10, if the Report iriter is desired. 

systea 2000 reference guides and aanuals are available froa 
the Documentation Center. 

LIEF.AFI.AI ------
The LIBRARIAI source proq~aa ~etrieval an4 
tea is available to store, on disk or tape, 
grams, test data, job control stateaents, 
information normally stored on cards. 

•aintenance srs­
the source ·pro­
or any other 

storage on tape or disk is in coapressed "master" file for­
mat, by the autoaatic eliaination of strings of contiguous 
like characters froa card images. Back-up speed and reduced 
storage are obvious benefits of data coapression. llso, 
because LIBBlRIAI re-uses its library space autoaatically, 
you need not be constantly concerned vith file reorganiza­
tion. If you update individual aodules on tape, you aust 
generate a whole nev aaster. You aay find it helpful to 
move individual modules fro• tape to disk if theJ becoae 
ver1 active. 

Library updating is achieved bJ six basic commands: lDD 
(add a Dev aodule to a aaster file), DL! (delete a aodule 
froa the aaster), SEL (select a aodule to be updated and/or 
coapiled, listed or processed in other ways), liS (insert 
nev cards after a selected card), REP (replace old cards 
with Dew), and DEL (delete existing cards). 

In addition, the EDIT ccaaand invokes a search of a aodule 
(or pcrtion of a aodule) for a certain string of characters 
and replaces it with a new string. SCll perforas oDlJ the 
search· without making a replaceaent. Pitt pats a specified 
string of characters into chosen card positions without 
checking for existing contents. All changes in a ran aay be 
specified as temporary. The Group Processing Option pro­
vides for accessing groups of aodules for multiple updates. 
Passvcr4, copJ and date options are also available. 

LIBBABIAI is available in TSO. You aar add a nev aodule to 
a aaster file, retrieve or replace existing aodules, and 
displaJ at a terainal the na•es and characteristics of any 
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aodules. !hese activities are controlled bJ three TSO 
coaaands: 

LIBSlVB - to add a nev aodule to a LIBBlBill aaster 
file, or to replace one or aore existing aodules in a 
aaster file. In either case, a specified !SO sequen­
tial dataset is transferred, in its entirety, to a 
LIBBlBill aaster file. 

LZBGBT - to retrieve a aodule froa a LIBBlBill aaster 
file. !his action transfers the aodule from the aaster 
to a dJnaaicallJ allocated TSO sequential dataset. 

LIBIIDBI - to obtain a listing of all aodules associ­
ated vitA a particular prograaaer naae on a LIBBlBilH 
aaster file. 

Proapting and diagnostic aessages issued by all commands are 
self-explanatory; aany aessages have second- and third-in­
for•ational levels that JOU can obtain by entering a ques­
tion aark at the terainal. 

IJ:he following reference inforaation is available froa the 
Docuaentation Center: 

'I~IABill ~ ~~ Boutin~ Abstracts 

LIBBlBIAR m Qser BeferenC!! !anual 

l&ilBABI!!, Bele.!!!! lotice ~-~ 

~BlBill ~ leferencg §anual 

'i»BABIAI Su••A£1 2! !essaqes 

llBIARI!!, ~~ 

'IBB1BI11 ~epts and Facilities 

~ITIIOQ~ SJST!~ !ODELIIG PBOGBAa lll (~ ~ 

CS!P is an IBB progxaa designed for the digital siaulation 
df continuous processes. !he Input language enables you to 
prepare stateaents describing a phJsical systea, startinq 
frca either a bloc£ diagraa or a differential equation 
representation of that SJstea. 

Since CS!f is an oatqrovth of analog coapater techniques, 
JOU can proceed directly fro• an analog coapater block dia-
graa to the digital solution. ls a logical extention of 
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this fact you can siaulate a hybrid (analog/digital) 
coapater. 

You describe the systea to be siaulated to the prograa by a 
series of structure, data, and control stateaents. The pro­
graa includes a basic set of functional blocks with whic~ 
the components of a continuous systea aay be represented/ 
plus aeans fer you to define functions suited to your parti­
cular simulation require•ents. Therefore, CS!P can take on 
the characteristics of a language oriented to anJ particular 
special purpose field in continuous systea siaulation. You 
use application-oriented input stateaents to describe the 
connections between the functional blocks. 

CS!~ also accepts FO!Till stateaents, thereby allowing you 
to haDdle complex nonlinear and tiae-variant probleas. 1 
translatcr converts structure stateaents into a POBTBAJ 
subroutine, which is then coapiled and executed alternately 
.vith a selected integration routine to accoaplish the siau-
lation. centralized integration ensures that all integrator 
outputs are computed simultaneously- at the end of the itera­
tion cycle. Several different types of routines are avail­
able to perfcra the integration operation, including five 
fixed step-size routines (rectangular, trapezoidal, Siap­
scn•s second-order Adams, and fixed step Runge-Kutta) and 
four variable-step routiDes (fourth-order Runge-Kutta), one 
of vhich handles stiff equation, and fifth order !ilne pred­
ictor-corrector). ln alternative fourth-order Bunge-Kutta 
routiDe Ferforas the integration in double precision. 

ln entire CS!~ siaulation can be controlled by a sequence of 
POBTBAB stateaents executed only at the termination of a 
simulation run. 1 user-written POBTRll prograa can test run 
responses, define run coDtrol conditions, and supervise both 
input and output information, providing a aethod for han­
dling the type of iterative coapatation involved, for exaa­
ple, in autoaatic search procedures for paraaeter optiaiza­
tion. 

Poraat options perait tabulating, print-plotting, or produc­
ing ccntcured or shaded print-plots of several variables or 
the results of several si•ulation runs on a single grid. 

Tvo cataloged procedures, CS!PGLG and CS!PGI, vill invoke a 
CS!E III aodel. Soae exaaples are shown in Table 16. 

By means of parameter information in the PAB! field of the 
CS!P !I!C stateaent, you can specify the CS!P III transla­
tor, POB~ll, linkage editor, and execution phase options 
used. 
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~lBL! 16 

CS!P BXl!PL!S 

BIBC CS!PGLG 
<' 

BXBC~CS!PGLG,PLOTTEB=PBIBTEB 

BIBC CS!PGLG,PLOTTEB=S35BI 

BXEC CS!PGLG,PLOTTBB=V!iS11 

II!C CS!PGLG,PLOTTIB=ClL780 

BI!C CS!PGLG,PLOTTEB=C1L580 

Applications Packages 

no plots 

crude plots 

for rB-eo 

for VBBS11:EC 

for ClLCO!P780 

for ClLCO!P580 

lolloving is a list of differences between the IB! exaaples 
given in their refe~ence aanaal and the procedures followed 
at Argonne. 

• Teapora~y space allocations are between .. 3.5 and 7 
tiaes the aaount given in the IB! example. 

• !he PlB!.I reference is unnecessary. 

• l!DLIB, I!SLIB, DISLIB are available to CS!P. The 
paraaeters PBILIB and POSTLIB. allov you to add Jour 
ovn choice of load •odule libraries. 

• TBlBPG!=DBJTIOV, a nonoverlay translator aodule, 
replaces th~ IB! default DBJCS!PT. TBli!ID (110K 
ove~lay) is also available. 

• LIII!!!=CTLIOV, a nonoverlay execution aodule, 
replaces the I!! default, CTLCDS (a 1021 overlay). 
C!L!ID (1101 overlay) is also available. 

j , • Output files a~e blocked. 

• !eaporary files StSLII, . StSL!OD, SYSUT1 are given 
unit separation. 

• Ill CS!P POBTBAI subroutines are recoapiled on the B 
coapiler using optiaization level 2. 
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• !OBTPG!=I!KllOO, OPtiOJSz 1 0P7=2 1 specifies the B 
co•FLler optiaization level 2, replacing the IB! 
default G coapiler. 

• &11 systea datasets are prefixed by srs1. ~he data­
sets are cataloged, and the iSIS paraaeter has been ,~· 
reaoved. ~ 

• !he aaxiaua nuaber of stateaents, aacros, differen­
tial equations, etc. has been raised above the ori­
ginal IB! levels. 

The cperation of CS!P III requires several · datasets. 
Table 17 9ives • list of the datasets, by DDnaae, and a des­
cription of their use: 

lll of the above dataset& (except Pr15P001) and GllPBICS, 
are assigned to di+ect-access devices. lll aaJ, however, be 
assigned to tapes, except those referred to as direct 
access, naaely, CS!PLIB, ST!PLIB, SYSLIB, SYSL!OD, and 
SYSOT1. 

several IB! manuals introduce and describe the CS!P III sys-
te11: 

• 
,&ontinuous .aistea !odeliAg Prograa ll! (CSI!IP III) 

(~~~ II1 Graphic Featuri) ~neral ~formation lfanual • 

. &~l!i UI · ~!:251!0 Befereng !an ual (SB19-700 1) 

A Gpide !g Y!ing CS!P -- ! Prograa fQ£ Simu~atisg Physical 
a~§~!§ 1 Prank Speckhart and ialter Green, Prentiss•Ball, 
197E. 
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!IBLB 17 

CS!P DlTlSBTS 

I 
I 
I 
I 
I 
I 

~--------------------~----------------------------~ 
I ~.1! Description 

I CO!PiiBT SYSOOT dataset for lOiTilB IV Compiler I 
1 phase I 

1 CS!~LIB Direct-access partitioned input dataset I 
1 containing aeabers naaed in IBCLODE I 
1 Stateaents in the CS!P III aodel input 1 
1 dataset. (vhose ddnaae is StSII) I 

1 !T01l001 The output dataset used as input to the I 
1 CS!P III translator phase ~ 

1 lT02l001 The output dataset used to punch the 1 
1 syabolic deck if the DECK option is I 
1 chosen I 

1 !T03l001 SYSOOT dataset for trahslator input in I 
1 case of error in the input processor I 
~--------------------------------------------------il 1 lT05l001 Output dataset containing data records I 
1 used as input by the CSBP III execution 1 
1 phase I 

lT06P001 SYSOOT dataset for the execution phase 

1 1!07!001 Output dataset ased as input to the 
1 POBTill IV coapiler phase 

I lT08!001 

I !T13!001 
I 

I !T14l001 
I 

~ 
I 

StSOOT dataset for the translation phase 

Intaraediate dataset for output and 
preparation of output 

Inter•ediate dataset during the trans­
lation phase for translated structure 
state•ents and during the execution 
phase for OO~POT, PlGE, and tlBEL 
stateaents 

1 lT15P001 Output dataset containing plot .inforaa-
1 tion if the PBBPlBB stataaent is used in 
1 the CS!P III aodels (Otherwise, a null 
1 dataset will suffice.) 

1 GilPBICS Sequential output for driYing graphics 
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STEPLIB 

devices 

Direct-access partitioned input dataset 
containing the CS!P III load aodules. 

1 SISLIE tirect-access partitioned input datasets 1 
I containing the CS!P III and FOBTBll IV ~ 
1 execution load aodules, that are auto- -.1 
1 aatically called during the linkage I 
1 editor phase 1 
I 
1 SISLII 7he object aodule output, froa the 1 
1 !O!TBll I' coapiler, which vill be part 1 
1 of the priaary input to the linkage 1 
I editor phase . I 
I 
1 SISLIBI Eriaary inpat to the linkage editor 1 
1 phase, ~o~$1$tlng of ~he output object 1 
1 aodules froa the POBTBli.IV coapiler 1 
1 (SYSLII) followed by the dataset con- 1 
1 taining the linkage editor control cards 1 
1 for the CS!E III execution phase 1 
I 
1 SISL!OD Direct-access partitioned output 1 
1 dataset containing the execution phase 1 
1 load module created by the linkage 1 
1 ed~.tor I 
I 
I SISPBIHT SYSOUT dataset for the linkage editor I 
1 phase I 
I 
1 SISUT1 Direct-access interaediate scratch 1 
1 dataset used by the linkage editor phase 1 
~--·------------------------------------------------~ I SISII Input dataset containing the CS!P III I 
1 aodel(s) I 
I I 

li!!§!~!l ~!l% TllRSPEI, VERSIOB I (TBtB) 

TBTB is a proprietary code vrit.ten originally by General 
Electric for the IB! 704. It is capable of analyzing gen­
eral three-diaensional heat transfer systems using a finite 
difference aethod. The basic function of the prograa is to 
set up the general heat balance equation fer each node 
point, to coapute the teras that apply froa the input given, 
and tc solve the resulting set of equations by the Gauss­
Seidel aethod for the central teaperatures of the nodes.·· 
The precess is repeated fer each tiae increaent using the 
temperatures froa the previous tiae increaent as approxiaa­
tio~s tc the new teaperatures. · 
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!he original program vas revised at lrgonne in the aid 
1960's and reprograaaed for the CDC 3600. !he version, 
called BE 322, vas later aodified to fit on the CDC 1604 at . 
the Idaho Site. The IB! 360 ~ersion of TBXB is a result of 
the Rational Beactor Testing Station - coaputer Science Cen­
ter conversion of this CDC-1604 version to their IB! 360/75. 

Seven aodes of heat exchange are treated 
co.nduction, convection, grey body diffuse 
flux, internal generation, non-sink aass 
heat effects. 

by the progra11: 
radiation, surface 
flov, and latent 

Bither of tvo separate load aodules aay be accessed by the 
irocedure TBT. The saaller, or default, version (250 K 
region) is stored in the cataloged dataset SYS2.TBTBL8. · 
Specify: 

/1 !IEC TBT 
I /GO .SYSilil DD • 

!he large version (450 K region) is stored in SYS2.TBTBL9. 
Specify: 

II !IEC TBT,VBBSIOI=TBTBIG 
//GO.SYSilil DD • . 

tou aay also generate a listing of the user input data by 
adding: 

//*POB!lT PB,DCil!!=ASPI0001 

Por further inforaation on running TBTB proble11s and on cod­
ing iaprovements, see Tech. !emo. 281, "TBTB at lHL," and· 
"!B!B/(GB) Three-Diaensional Transient Beat Transfer,• Pro­
graa Library 2209/kBE 322, revised August 21, 1966. 
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