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DEPARTMENT OVERVIEW

CHORS II - Initial Plans

The Computation Department has requested funding in FY “82 for a "[lirsl
phase” replacemenl of Lhe existing CHORS subnetwork. We have established a
CHORS 11 preject with & design committee. One goal of the design committee is
te produce a delailed plan with accompanying documentatllon whleh will address
quesllons of worklead, performance, capacily, cost, functlonality and
avallability. The "user requirements” phase of this projecl is currently
underway; the design committee is collecting input from the LCC user commnunlly.
The current estimate of availability for Lthe flrst phase documenlation (external
design document) is the Tirst quarter of 1982,

Intelligent Terminals — A Survey

Al LLNL, Lhere are numerous compuler-based resources which could, if
desired, be connected by an appropriate network. There are signiflicant advances
expected in Lerminal, word processing, and office communlicallon capabililies
over Lhe next few years which could have an impacl on the way Lhe Laboratory
does iLg work. Currently there is a planning effort underway to investigate
orderly and econoemic methods of providing new data networking and terminal
faclilities [or the Laboralory.

As part of this planning process, an Octopus Intelligent Terminal Committee
was [ormed to study intelligenl terminals Lo be supported by Lhe Compulalion
Deparilmenl for use in Lhe Oclopus Network and perhaps elsewhere in Lhe
Laboratory. The commillee recently completed a survey which examined the
currenl stale-of-the—art of "intelligent terminals™. A report of their findings
and recommendal lons has been submitted Lo the Computalion Department. One of
their conclusions Is Lhal the Computation Department, and the Laboratory, should
depart from our long standing praclice of allowing only a small number of kinds
of terminals connected to the Octopus Network. Rather, we should plan on the
wideslt variely possible of Lterminals, The repor! also Includes a review of some
avallable micro-processor based terminals. Inlerested users can obtain a copy
of this report by calling the department office at extension 2-3782,.

The "G" Machine — A New Home

As most of you know, we retired our serial number 1. CDC 8600 "G" Machine
lasl January. After several months on Lhe government’'s equipmenl excess |lst,
it has been delermined that there are no governmenl agencies inlerested in
obtaining this classic. As a proper resting place for a machine which served us
well for 17 years and represented a major milestone in the hardware evolulion of
supercomputers, we have made arrangements lo ship the "G" Machine to the Digital
Compuler Museum |n Marlboro, Massachusells where |t will be displayed with other
“"famous firsts" of computer history:

John E. Ranellettl
Department Head
Computation Department
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COMPUTER OPERATIONS DIVISION

The Computer Operations Division (COD) 1s compriszed of five groups: the
Coordination Center Group (CCG). Mainframe Operatlons Group (MFG), 1/0
Operations Group (1/00C), Tralning Manegement Group (TMG), and Operalions
Interface Group (10G). The siructure of the COD is shown on the oulside back
cover of this edition of Tentacle. Dirtectly or indirectly, each group 1=
invelved 1n the Division®s primary mission of providing a wide range of computer
services Lo an advanced, demanding, &nd varied communilty of sclenlists and
engineers.,

COD personne| apply varlous skills and backgrounds te Lhe numerous: Lasks
invelved in monilering., evalualing, maintaining, and operating Lhe hardware and
sof tware resources of the Livermore Computer Center (LCC).

Because of |ls exposure to the users, the Coordinalion Center Group, led by
Den Emery, Is the mosl conspicucus and easily recognized COD group. The CCG
actively monitors all aspects of the LCC from 0B8:00 to 17:00, Monday through
Friday. Each morning it carefully reviews reports describing Lhe behavior of
the center during Lhe previous 15 hours [B3 hours during the weekend). Any
signifleantly anomalous behavior encountered during the “produclion hours"” may
resull Iin & call Lo Joe Davison and Bob Bennett, the Division Leader's
produclion occountability staff. Either Joe or Boeb will investigate Lthe event,

depending on the details and the impac: on the successful completion of the
scheduled productlion work.

CCG personnel also monitor the stalus—information displays maintained on
the Television Monitor Display System (TMDS). It is an integral part of Lhe
group’s mission to interact with customers on any 1s3sue relating to the status
and use of the LCC. The CCG is also responsible for establlishing both Lhe

schedules and standarde o! various hardware maintenance programs and moniloring
their eftecliveness.

Anolher actlivity of the CCG is Lhe pursultl of an active 1/0
qual ity—assurance program, headed by Hob Anderson. This program includes:
colleclion and evalualion of individual system performance—hislory datla;
preliminary diagnosis of hardware and sofiware errors cceurring in Lhe LCC;
emergency modification to Lhe divisional bank allocalion siruclture and Lhe
initiation ¢of comprehensive monthly performance reports for dissemination te
senior lLaboratory program managemen! personne].

The Ltwo largest COD groups are Lhe Mainframe Operatlicns and |/0 Operations
Groups. As thelr names suggest, Lhey are primarily responsible lor slalling and
operating the LCC continucusiy., 24 hours a day, inciuding all weekends and
holidays;: but the specilic responsibilities of each group are quite different.

The Malnframe Operallons Croup, under the leadership of Chuck Cole, is
charged with the operalion of large worker syslems, the varlous network
componenis, and Lhe supporting siorage subsysiems. The worker syslems are: Lhe
COC 7600°s and the CR| Cray-1"2; the major support systems, such as the CALCOMP
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7110 Automatic Tape Library: the CDC 38500 Mass Store; and & host of other
support systems necessary for the nelwerk Lo funcllen. This last group includes
the terminal concentrators, the RIET PDP-11"s, Lthe CSTRICH security system, and
the TMDS, [In sum, maintaining the avallabllity of the immense LCC processing
resource network is largely the mission of the Mainframe Operations Group.

The products of codes running on Lhe worker systems must somehew [ind thelr
way back Lo their orlginalors, The processing and distribution of &ll lorms of
outpul are the primary mixsion of the |/0 Operations CGroup, which = led by Curt
Klutts. The group staffs sophisticated offline processing systems thal convert
the digital output from the worker syslems operated by the Mainframe Group inle
the wvarious [final forms ol oculpul. Hardeopy alphanumeric and graphie outpul can
be oblained from two 18,000-| Ine—per-minute Honeywell printers in the Nonlmpacl
Printer Systems (NIPS)., Currently, the NIPS are producing more than 2,500,000
pages per month—only 20% of the LCC's monthly output. Approximately 7,- to
9,000,000 pages per month are produced In the form of |05mm mierofiche via [our
Information Internalional FRBO syslems. The [/0 Operatlons Group, bes|des
cperal ing computer—controlled |/0 proces=ing enquipment, also staffs a modern
photographic processing laboralory tha! processes both black-and-white and color
computer—generated films. The Photo Lab routinely processes 105mm microfiche,
do0mm slides and molion pictures In black and while or In coler, and 168mm motllon
pictures; |l alse operales a high-reselution Phololypesetling Camera Syslem
producing |l-inch paper film, The Phole Lab malintains a quality control system
that consistently ylelds excellent color work and black-and-white microf iche and

substantially exceeds industry standards for sharpness, contrast, and
consislency.

Besides staffing the NIPs and FRBO"s and operating the Photo Lab, the 1/0
Operations Group menitors Lhe Computer Hardcopy Cutput Recording Systems
(CHORS). administers Lhe oulput dislributlen center, and participates heavily In
researching and planning for the fulure evolulion of 1/0 processing systems such
as Lthe Electron Beam Recorder. Also Included in the |/0 Operations Group are a
tape-vaull librarlan, keypunch operators, and the User Services Representalive,
Farrest Allen. Forrest® s main goal is to aid customers who have experienced
input= and oulput-relaled problems.

The Mainframe and |/0 Operalions Groups are both supported by the Training
Management Group, under tHe guldance of Doug Helt. Because high levels of
operating performance could only be achieved by a well-trained operator stalf,
the COD embarked on tLhe design, conslruelion, and Implementalion of a formal
compuler operaler lraining program, Doug and his group are well on thélr way
Ltoward meeling this ambitlious goal through Implementalion of a Criteria
Referenced Instruction (CRl) program. The CR! program, which i1s basically a
self-paced tulorial approach to learning., mekes excellent use of the Knowledge
of our most experlenced senior operalar personnel Lo develop course content,
This program then employs Lhe lalents of Doug Brown to edil and produce
curricdlum elements and Lynn Groves to acquain! students with the CR] process
and monitor and assist them as they progress. TMG's Solomon Plummer 3

responsible for the Injtial training of all newly hired computer cperaters while
they wait for Lheir "Q" clearance.
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The Operations Interlface Group is responsible for providing the COD with
Lthe software support [L requires to ¢ollect and enalyze performance history and
account ing data. [tz leader, Gus Wilgus, has & sialf! eo! programmers,
programming associales, and compuler programming technologists to assist him in
the design, development, and maintenance of the wide variely of software lools
necessary for accounting and analysis of the LCC’s operation. fus’ group also
handles the installation of "user numbers.” public—{ile maintenance, |/0
statistics, disk stalistics, assignment o! “alpha” and "effort” numbers, bank
nllocalion schedules, and syslem-access combinations. This group is also well
into the development stages of an automaliec logging system using a locally
designed minlecompulter-based network buill around HP 2621 and HP 26268 terminals

interfaced through an LSI-11/23 Lo the Oclopus Network. This syvstem, CLARET,
will replace a manual logging system thal :s not amenable to the creation of a
large, easily manipulated data base. The data base will be comprehensive enough

Lle permit mere thereugh, accurate. and timely analyses of the LCC"s overall
abllily Lo meel the needs of ils customers.

COD"s varied missions are supporled by a slall of four. The
administrative, budget, and human resources responsibllitics for the division
are divided among them. The Division i1s supported in the crucial area of
communical lons. travel. and clerical assistance by Aileen Dantzler and Elaine
Rodriguez, withoul whom much of COD"s work would grind te & premature halt.

In general, the COD‘s goala, my geals, fall inlo lwo broad calegories: Lhe
firgal is to provide the greatesl accesz to and encourage the most elffeclive use
ol Lhe enormous computer resources available at LLNL; the second is Lo analyze
and evaluate the needs of the LCC s clientele so that the continued develiopment
af compuler resources will meet future requiremenis effliciently, ellectively,
and guickly.

Ceorge Vranesh, COD
Ext. 2-4008
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MATN AND STATISTICS NEWS

Last month we highlighted Lhe services of the Library Software Section of
the Mathematics and Statistics Divistien (MSD). This month we [ocus on Lhe

general mathematical acltivities of the Division, which can be elassified as
follows:

1. Consultling services
2. Large—code supporl
3. Algorithm development

Consulling services may range from a two-minute phone conversaltion Lo
several man-months of work. MSD atlempts Lo provide expert advice {(and soflware
when pessible) on the most modern, efficient and powerful mathematical
techniques available. Areas of expertise include ordinary and partial
differential equations, numerical |inear algebra, interpolation and
approximation, speclal funcllons, and numerical inlegration. Examples ef our
longer—term consultling efforts are finding eigenmodes related Lo seismic
behavior, modeling semiconductors, solving a system of ODE‘s related to viscous
fluid flow., improving the implementation of Fowler-Wilson splines in Lhe conlrol
of machine tools, and Installing several subroulines involving speclal
funcl lons,

l.arge—code supporl elforts have improved Lhe speed, accuracy, and stabll ity
of Lhe Laboratory”s largesl, most heavily used codes. Our equalion—of-stale
(EOS) packages on the Cray have given code developers new capabilities while
saving huge amounts of machine time. An MSD team working with T-Division
deve loped and implemenled a revolutionary one—dimensional radislion-diffuslon
package Lhal solves many problems Lhal were previcusly Intractable. Much of
this work invelves developing special linear system solvers, vectorization
me Lthods, and accurate but fast approximations.

Algorithm developmenl refers to the need lo devise new algorithms providing
Lthe capabilily Lo solve an ever—widening clrcle of problems. Currently MSD is
enjoying nalional and international receognition in the area of ODE nitial-value
problems and In curve and surflace litting. Requeslts lfor sofiware implemenling
these algorithms, such as LSODE, LS0D!, and MONDER, have c¢ome from all corners
ef Lthe Laboratery and many parts of the world. The univariale monotone
interpolation algorithm implemented 1n MONDER has been extended to functions of
iwo independent varliables. This new algorithm gives physically reasonable
surface approximallons where previous methods produced undesirable osclllations.
It promises to be a significant Improvement for EQOS surface representations and
has generated considerable interest throughout the world.

The above examples illustrate how MSD has helped others improve their
problem-solving capabilities, save machine Lime, and increase accuracy. MSD
will be glad to assist you also.

Ralph Carlson, NMS/MSD
Ext. 2-9359
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NLTSs — WhHAT T 18

The following paragraphs are offered n an attemplt to dispel some of Lhe
fag causing vague |mpressiong of NLTSS.

Somewhere belween 19685 and 1975 the various “supercompulers”™ attached to
the Cctopus nelwork came lo be Known as "worker" compulers. Each of the majer
workers (namely CDC 6600, CDC 76800, STAR-100) wos supported by o locally
designed and implemented timesharing operating system. Each ol these had its
own "name": CDC 6600 — GOB, FRO3T, CDC 7600 — FLOE, STAR-100 — BOS3S, STAR-OS.
During Lhis period various wrilings describing aspecls al Lhe lotal warker
gystem (hardware, operating aystem, programming system, Octopus network, ele,)
were pathered inte a common documenl series entitled LTSS (Livermore TimeSharing
Systems). This aocument title came Lo be a colloquial generie Lerm for all
worker operating systems.

During liis term as Head of Compulation Departiment, Bob Lee altempled Lo
formalize Lhe colloquialism by defining each operaling system by Iils
generic/specilte functlon, e,.g,, LTSS/7600, LTSS/Cray.

Ag Lhe network expanded and newer hardware became available, the difficulty
of adding specific logic ler each new component of Octopus increased. This
added Lo Lhe complexity and cosl of each system, and to Lhe diffijcully for
componenls of Lhe programming syslem Lo access new devices. Nelwork Syslems
Division recogniged Lhis situation and began consideration of a new genre of
operating systems lor future equipment. The generic term applied Lo Lhe
definition of such a new worker operating system was NLT3S, where Lhe N
represented the word New. Various groups researched the problem. using
differing approaches. As new high-speed communications hardware appeared on Lhe
harlzon, Lhe concepl of a nelwork operaling system became inereasingly feasible
and practical!. So, the definitlion of the N was changed Lo Nelwork.

In recent vears, a greatl deal of research, design., and implementation has
gone into the production of a modern network operaling system environment for
Lhe LLLCC. The fundamenlal view of such an environmenl is provided by LINCS
{Livermore Inleracl|ve Nelwork Communicallon System). LINCS delines n sel of
lavered prolocols Lhal provide Lhe [ramework for implementling NLTES, QCTOPORT, a
new central glorage facility, and fulure components of Oclopus. NLTES, Lhen, |is
an implementation of a local operating system for a major worker computer
(current target 18 a CRAY=1S) functioming in the LINCS environment. NLTSES
includes a hardware—speciflic Kernel. & message switch that 1s at the core of the
syslem deslgn, and several server processes Lhal provide Lhe functlonallty (user
view) of the syslem, Al| processes communlicale by messages via Lhe message
awlleh. Therefore, the manner of interaction ol twoe processes |s logleally
independent of whether they are on the same or different compulers. In facl,
most modules are being written 1n a high—leve| janguage for pnrlablllly
purpeses, New funclionality (services) can be made avallable by simply

providing a new server process wlilhoul necessarily altering or di=zturbing Lhe
exlsllng menu.

Page € ceutacls Seplember 198|



The result is a distribulable, extendible network operaling syslem. In
this environment, network resources become much more readily and effectively
available Lo user processes, and new resources can be added much more easily
than in the currenl Oclopus/LTSS environment.

Note Lhat NLTSS is nol being buill i{n a vacuum. All of Nelwork Syslems
Division participales In design dlascussions so thal all areas of responsibility
are represented. Several members of the User Systems Division have recently
been included in order to begin a new BASELIH compatible with NLTSS primltives.
AL times, some aspectis of NLTSS are presented to Interested groups lo gel the|r
reaction, inpul, feedback, ete. This Informatisn provides useful guldelines for
subsequenl deslgn dlscussion.

The aclual NLTSS logic Is being exercised in an encapsulalor running on Lhe
CRAY-1 machines. This i1s a valuable tool for develepmenl of server and user
processes,

Pierre (Pete) Du Beis. OSG/NSD
Ext. 2-4007
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COORDINAZION CENTER NOZTES |

Some readers may be interested in brief descriptions of Lhe computer
netlwork, and whalt might be wrong with it. Sueh is the pnature of the
contribution of the Coeerdinalion Center this monih.

Cheerful ond Efficien! Self Diagnosis: Terminals

The message network al LLNL consists of about 1400 terminals atlached to
locally designed concentrators based on DEC minicomputers. 'The minicompulers
aré connected to each olher and the PDP-10., Some have conneclions Lo the big
worker computers. The message network is used to conneel termipnals ta worker
compulers and [or communicalions by ENTERPRISE to schedule dala [low between
workers and slorage.

Terminals are attached to the network by means of dedicated wires, lour per

terminal . There are c¢cross conneclt panels in the computer ecenler and ot
intermedlate points arcund Lthe laboratory, enabling relatively easy
confliguration af individual terminals, bul requiring careful documentation by

the nelwork coordinator’s office. Viewed from a distance, the terminal
connections and the intercomputer connections look |ike spilled spaghetti.

"So what has all that to do with my problem=?." one mightl ask. *"And why do
people ask all Lhose dumb questions when | complam?” The arnswers Lo Lhose
quezllons may be found in Lhe fellowing.

Il Lhe simplest case, there are six active devices beiween your {ingers and
the job you are running on the worker. Your terminal. the concentrator
mujtiplexor, the concentralor computer, Lhe concentralor OCTOBUS adapter, the
worker OCTOBUS adapter, and the worker system all have electronie cireulls, and
some have programs Lhal are acting on the characters you type or the packeged
message afler you Lype RETURN. All are possible sources of mallunction. Even
Lhe job you are running may contribute. There are Lerminals on more remote
concenlrators that add one or more minicomputers and associated line unite or
adapters to the chain.

There are four groups responsible for maintenance of various parts of the
message chaln., All four groups are kepL busy. Il is desirable to guess
correctly which group i= most |likely to repair a specific problem,

The various inlelligent aclive components of the chain ofler some clues Lo
the knowledgeable observer. Here are a lew clues. (More detailed Informalion
will be Torth coming in a |later issue.)

1. Your lerminal echoes slrange characlers, loses the firsl iwso characters on &
conlinuation |line, or refuses Lo echo anyihing.

a. |1 your terminal number 18 less than 1000: The concentrator |s down or
your terminal 1s inoperative. Look at the network display or message
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display Lo check the condition of the concentrater. If it is up, ecall TTY

service.

b. Il vour Lerminal

s greater than 797: (1) it may be misdefined, type

CTRL-D & few times and then the appropriate number:

0= |t
.- i
e — |f
KR
4 — It
9 - If
Note Lhatl
necessary

you have a minicomputer.

you have a TTY33

you have a T! Silent=700

vou have a Data Media Elite

you have an ADMI

you have an HP

Lf your terminal |s defined as a video Lerminal, iL may be

to type CTRL-C to e¢lear Lhe screen.

2. The terminal seems Lo be o.k., but echos ®BYE whatever key you press.

a. Il your terminal number is less than 1000; Your terminal is bad. call TTY

repair.

b. If your terminal

number is grealer than 777: Chances are that your alpha

or shift-lock key or uppercase key is on: check and correct the setling.

Don Emery, COD
Ext. 2=-4005

September 1981
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‘cnms I1 meezings & USER—REQUIREMENTS DOCUMENT

SCHEDULE OF CHORE [1 MEETINGS
CHORS—1 1—-Status-Reporling and User—Crilique Meellngs
First Tuesday of each menth, beginning & October
Bldg. 113. Em. 1206
1:30 Lo 2:30 p.m. (Anyone may allend.)
CHORS || Working Meeltlings for Staf! and Pro)ect Leaders
Every Tuesday, beginning 8 Seplember
Bldg. 113, Rm. 1208

1:30 to 2:30 p.m. (Limited to the small working group )

WHAT 18 THE USER-REQUIREMENTS DOCUMENT?

In &8 memorandum dated 30 July 1881, | gave Lhe following brlef descriptlon
of Lhe user-requirements document: The documen! does nel specify equipment,
utility routines. design. or coding practice. [ simply defines CHORS (] from
the point of view of iis users. (User is defined in the broud sense: uanyone
whoe uscs the CHORS [] system.) Now [“1l] give & more complete definition. Many
of Lhe jlems below are Lthe ideas of Tom DeMarco, bul Lhey have been reflined Lo
fiL Lthe LLNL environment,

A user-requirements document 1% the most Importanl resull of Lthe Initial
phases of project development; Il i importanltl because il describes whal Is lo
be implemented. The name user-requirements document has many variants,
depending on who you talk to. which book you read, or which training seminar yon
altend. Some other names used are: external design document., design document,
user-specification document, or requirements document. Feor CHORS 11, 1711 atick
with the term user—requirements document. This decument will be Lhe resull of
an analysis of the guesgtion: Whal does CHORS []| look like Lo the user? This
document will establish the goals for the real of the project. 1L will deseribe
what the project must deliver in order to be considered a success.

The succesaful completion of thie document Involves:

® Selecting an oplimanl CHORS || description,

® Documenling in sufflelent delall so thal subseguenl lmplemenlallon can be
evalualted to see whether it meets Lhe deseription,

® Producing accurate predictions of important parameters, including benefits
and performance characterisiics.

|t should also be noted thal user requirements areé constantly changing.
Thus, Lhe user-requirementls document should be regarded ae an appreximalicn te
real nszer requirements, Therefare, Lhe requiremenis document ilself should be
structured so thal il can easily change as 1t is being developed.

Te make the requirements document more readable, it will be divided into
several minidocumenls. Or, more approprialely, CHOR3 Il will be divided into
separale subprojects, and Lhese wil] be examined separately.

When the meetings get under way, expect many changes to and compromiszes of
both CHORS |l features and the procedure for conducting the user-requirements—

document preoject. Alsc expect new commiliees to form, commitiee purpose and
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goals lo change, commillee membership to change, etc. Such is the nature of
making a user—-requirements document: oconstant change.

My role in gelling the user-requirements document written will be thal of
mediater. 1 will try to suggest proposals ol compromise. | will Lake tLhe
information you have prepared or suggested and try Lo werk il into the
requiremenls document.

Being inclined towards graphics, | plan Lo describe the CHORS Il system in
piletures as |t develops through the series of meetings. The format lor Lhe
pletures will be like a tree or network. The nodes will represenl some aclion

or process. Data such as [iles or commands will be tLhe objecls Lhalt get passed
among the nodes. )

This should give us a document whose meaning ls clear and whose content can be
eazily modified.

Pete Keller, CGG/USD
Ext. 2-4300

September 1881 ceucAcle Page 11



DYNAMIC MEMORY MANACEMCNT

Currently, there are several melhods whereby a user can dynamically expand
gnd contract the memory being ulllized by u conlrollee. He may accomplish this
by using FORTLIE (subroutine MEMORY), BASELIB (subroutine [ZSCMLCM). or by
invoking direct system calls. In addition, there are several memory management
packages (e.g. MMLIB) svailable that provide relatively sophisticated
capabilillesz In this area. The afore-menllaned capabllillies have provided Lhe
user with a great deal of !lexibilitly |In managing the use ol memery.

On the negative side, most of the currently used memory management melhods
do not allow for more than one entity in & conlrellee Lo be performing memory
management. The only exception te this is Lhe conirollee that exclusively uses
the FORTLIB MEMORY rouline Lo manage memory. In this case. FORTLIB 1s able to
do some |imlted memory mansgement in order fe allocate 1/0 buffers. This has
not been a significanl problem thus far, but some lmminent developmenls requlre
us to alter our memory managemen! methods.

In the very near future. the CFT compiler will be utilizing a stack or heap

sl run time. The CIVIC compiler could also profit from this Lechnique. These
comp|lers could utilize o steck or heap to store veelor lemporaries and possibly
other data (i.e. argument values, local variables, register saves, etc. ). The

CRAY loader (LDR) could implement a new fealure thal would significantly benefll
some of the larger codes If it could perform dynamic memory management. None of
Lthis can take place. however, until there i1s a common memory manegemenl
interface.

If more than one entlity within a controllee attempled to manipulate memory
withoul informing each other, unprediclable and oftlen catasirophiec results would
follow. The obvious solution to this problem is the implementalion of a common
memory managemeni interface. By this | mean a set of modules Lhal would manage
memory in such a way thal more thon one entity within a controllee could obtain
and relurn segmenls of memory witlhout interflering with each other.

With Lthis In mind, | propose a set of Lhree roulines Lo constilute Lhe
memory management interface. There would be routines Lo allocale memary,
deallocale memory, and handle errers, These memory management “primitives”
could be called directly by the users, or by more sophisticaled memory
managemenl packages. They would manage a heap based on a “first={it" algor.thm.
The “first—fiL" method is cerlainly superior in speed and seems lo produce a
better charnclerisltic size distribution of free blocks. The blocks will never
be moved. The heap would begin al Lhe FLL+1 for single level codes, and at
LWA+1 of the longest chaln for segmented codes. The compllers, loader, and
FORTLIB would also call these routines Lo accomodate their memory requirements.

There are some exlisling codes that could not adapt to this scheme. |
propose, Lherefore, that there be two additlonal options available Lo Lhe user,
In the firat, the memory menagemenl primllives weuld manage only that part of
memory that the user does not wanl to manage ., In Lhe second, Lhe user would
provide his own memory management primilives.

1. In thi=s case, the user would inform the memory managemen! primitives of Lhe
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area of memory that they are Lo manage. The user would then be free Lo
manage the remainder of memory es he deems necessary. The compllers, l|leader,
and FORTLIB would call the memory management primitives in the normal manner.
It the compller requested a block of memory from the allocale rouline Lhat
could nel be accommodated, the allocate routine would call Lhe erreor handl ing
routine. |If the standard error handling routine was loaded. Il would |lssue a
diagnostie and terminate, [f Lthe user provided his ewn error handl ing
rouline, It mighl perform some clean—up operalions, or perhaps move i1ts own
block of managed memory, increase the size of the biock that the primiLives
are managing. and return to the allocale rout|ne. The user would Inform Lhe
primitives of lhe area ol memory Lo be managed via & vehicle similar Lo Lhe
1QB8QDSP melhod currently used. Bolh the address and tength of the area would
be provided. The calling sequence of a user provided error handling rouline
would have to be compatible wilh Lhe standard rouline.

2. In this case, the user would provide hls own set of memory managemenl
primitives, They would manage memory In any way Lhe user desires. They
would, however, have to have calling sequences that are compatible with the
#landard sel of routines. Furthermore., they would be required Lo functlon
indentically (from an external poinl of view) Lo Lhe standard set. By that,
| mean that when Lhe compiler calls the non-standard version of the allocate
and deallocate roulines, the effecl (as far as the compiler is concerned])
must be Lhe same as 1 the standard routines were called.

Following is a brief specilication of the allocale, desllocate, and error
processing rout ines. The names would be changed Lo be consistent with Lhe
naming convention of the |ibrary they are placed in. One or more of Lhese
routines might also be callable as funcllons. This would be Lhe case |f |t was
determined Lo be more efficienlt.

CALL ALLOC (ADDR,LENGTH)
where: ADDR Is returned as Lhe FWA of Lhe allocated block.
LENGTH ia the requested block size.
CALL DEALLOC (ADDR)
where;: ADDR |s the FWA of the block to deallocate.
CALL ERROR (FLAG.DELTA)
where: FLAG = |, bad address in deallocate call,
2, negalive or zero length in allocate call.
3, insufficient memory to satisfy allocate call.
DELTA 1s the amount of memory needed so that the allocale call
could be salisfled (FLAG=3).

Note thalt the ERROR routine would normally be called only from ALLOC
and DEALLOC, not directly by the user.

It is hoped Lhal thls proposal addresses Lhe various requirements of the
user community. as well as the compilers, |oaders, FORTLIB, and any currently
exisgting memory management packeages. [ am currently having discussions wllh CRI
regarding Lhe compaliblility ol this proposal wilh Lthe needs of the CFT compiler.
[f you have any quesltlons, suggesilions, or problems with Lhis prqpusal: please
do not hesitate Lo wrile or call,

Rick Johnson. LG/USD
Ext. 2-4458
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DEPENDENT LIBRARIES

Last January Lhe 7600 version of BUILD was released, and in June a new
version of LOAD was released teo public on all CDC 7800°=. These two utilities
give approximately Lhe same dependenl library capabilily for 7600 users= thal LDR
and Lhe Cray version of BUILD do on the CRAY-1"s, This arlicle will explain

dependent libraries and some of Lhe detalls of Lhelr implemenlalion and use on
both machines.

Definitions

In general, a library is a file that contains 1) copies of olher files and
2) a directory with the names of the included files, thelr slarling address in
the library, end their lengths. This article will only discuss libraries for
which Lthe included files are binaery modules produced by a compiler or an
assembler—in particular, librarles generaled and maintained by the utillty
roul ine BUILD.

in a general sense, such a library is said Lo have dependencies i1 |is
modules have calls to roulines Lhat are not in the |ibrary—loading wilh such a
| ibrary could result with an "unsallsfled exlernals" message.

For example, the LINK subroutine in FORTLIB uses the scan routines from
BASELIB (ZSCANLEQ, ZSCANRNE. and szo on). Hewever, these BASELIB routines are
not Included in FORTLIB.

In tacl, several syslem libraries use routines in BASELIB— FORTLIB, URLIB,
and GRAFCORE are prominenl examples. These |ibraries depend on BASELIB Lo

achieve their full function. And, for historical reasons, BASELIB is said Lo be
a dependent [tbrary of these system librartes,

There iz, however, a more precise sense to the Lerm "dependent |ibrary”.
The directory that BUILD puts in a library is divided into two parts—tLhe
library header table and the library directory table. Space is proved in the
header table for a list of dependent |ibraries, and anything ino this list is by
definition, a dependent library. Keeping a [i1st of dependencies in the BUILD
direclory makes the loading process more convenient by allowing the loaders lo
pick them up automaltically,

Loading with Dependent Libraries

The loaders LOAD and LDR use Lhe dependent llibrary list in the library
header table, If there are unsalisfied externals from the libraries and binary
files listed on the execule line, Lhe loaders will open the libraries on Lhe
dependent |ibrary |ist and try to get all the modules It needs from Lhem. |If
these dependent libraries in turn have dependent |ibraries, they will also be
opened if necessary. This process could ge on through several levels until
either all externals are satisfied, or the loader runs out of |lbraries to
examine.
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This process is straightforward for single level loads that don‘tL invelve
Lloo many librarles. In more complicated situations, however, it may be
diffileult to predicl resulls. For example, suppose there are four
libraries—L1, L2, L3, and L4. L1 contains a module named A, and has L2 as a
dependenl llbrary. L2 contalns a module named H, and has no dependent
libraries. L3 conlains a module named C, and has L4 as a dependent library. L4
also contains & module named B, and has no dependent |ibraries. (For example, B
might be two versions of a square rool rouline, and the version In L4 is ten
Limes as fast as the version in L2.) Suppose the load |ine was

LOAD Q46 BINIS L1. L3, XBINi+ 1* MEINI
If BINI had a call Lo C, and C had a call to B, would B come from L2 or La?
For single level loads LDR and LOAD use approximately the same algor | Lhm:

The input line (or file) is scanned, and any explicitly named libraries are
put on an Internal library list. Then the Input binaries are opened in the
order they appear on the input line. |[f any binary is in fact already a BUILLD
library with dependent |ibraries specified, then these dependent |ibraries are
placed at the end of the library list, unless Lhe |ibrary name already appears
on the list. Afler Lhe inpul binaries are processed the |oader slarlts on the
lisL of libraries in an atlempt to satisfy remaining unsatisfied externals. The
|tbraries are considered in the order they appear on the list, and as each
library is opened ils dependenl |ibraries are added to Lhe end of the |ist
(unless of course the dependenl ||brary is already in the list). The |cader
continues until|l all externals are satisfied or it runs out of libraries. So,
lollowing Lhis algorithm, module B will be loaded from library L2.

LOAD and LDR process overlaid codes in entirely different ways, and this is
reflected in Lhe way Lhey handle dependenl libraries. LOAD loads the enllire
root code block just as described above. After it is finlshed with the root
block it clears Lhe |library list, and forgets all entry point names that were
not actually used. In order to have roulines avallable Lo lower level code
blecks the libraries musl be re-specified-—each code block |s processed In
Isolation from the others. Only modules on the direct path from the root code
block to the |ower level code block will be available to the lower level bloek.

( These modules are avallable because they will be in core with the lower level
block at run time.)

Because LDR is a segmenting loader, il does Lhings dilfferently. Instead of
processing each segment separalely, the structure of the enlire overlay Is built
al one time. LDR automalically allocates subroulines to segments in an optimal
manner—the user has only to specify a binary [ile or module to be [orce loaded
as the starling point for each segment, Since LDR does nol know In advance what

modules will go inte a glven segment, it must keep the same |ibrary list during
the enlire loading process.

AL the beginning of the load LDR places all explicitly named |ibraries on
the library list, Then all force-loaded binaries and modules wil| be loaded,
following the order of the SEGMENT directives Lhat the user has specillied.
Dependent libraries from Lhese binaries are added Lo the end of the library list
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as they are encountered (unless, of course, they already appear in the list.)
Following the force—loaded modules any other binaries specified are |oaded
wherever LDR determines they should go, and their dependents are added to Lhe
list. From this point on LDR proceeds as Iln Lhe single level case, opening
libraries and adding dependenl |lbrarles Lo Lhe e¢nd of the library list unti) it
elther runs out of librarles or unsalisfled externals

In practice, |oads complex enough to cause problems should be rare.
However, users wilth their own versions of standard roullnes should be careful
using them as dependenl librarles—IiL I8 entirely possible Lo gel Lhe standard

roul ine |oaded instead. Of course, consult the load map i! Lhere |s any doubt
about Lhe origin of a routine,

Ln

The structure of BUILD libraries is documented in LCSD-1512, the BUILD
write-up. How LDR handles dependent llibraries l|ls documented In LCSD-344, Lhe
LDR wrile—up. There i3z no documenlalion al presenl en how LOAD deals wilh
dependent libraries, btul LTSS—-109, the LOD documenl, covers multi=leve| loads,
and is generally applicable to LOAD.

Kent Crispin, SIG/USD
ExlL. 2-4273
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ENTERPRISE DIRECTORIES

The scavenge of expired MASS cartridge directory entries tock place the
last week of July. We deleted 225,680 expired entries. The scavenge left
10,020 emply directories, which we also deleted after rechecking each directory
te ensure Lhal iL was sbtill emply. In the near future we will be deleting any
¢ther emply directories that have not been alteéered within the last year.

WARNING: This will affect Lhose people who are using emply directories
as jdentilication. See suggeslions below.

Our ENTERPRISE directory disks are rapidly lilling up. There are several
praclices we encourage [or more efllclient use of our resources.

1, Deleting unneeded directories and file entries. -

2. Using the CA command in XPORT for identilication purposes ralher than empty
directorles.

3. Storing Lemporary files wilh the PROP. C option in XPORT to avoid the defaull
of creating anolher permanent entry.

4. Learn to use duplicate entries Lo share files rather Lhan keeping individual
copies. See Lhe DUP command in XPORT. Try to aveid using the COPY command.
(In most cases Lhe DUP command will more than suffice.)

There are Lools available for helping the user Lo trim down directory
siruclures.

I« The XPORT L command will make a list of your directories. For example:
XPORT NOTTYIDISK FILENAME!L. LEV. BLIEND

will list your directories to B levels.
2. DLIST under NEW will take the oulpul from 1. and reformat iL.
. The PURGE command in XPORT wil| delete expired cartridge entries indicated by
FE.
4. A new utplity, DMAN, will be available later this yvear to make ¢leanup much
easler. IL will provide an inleraclive means of altering directories by
using the TMDS, The author |s Kent Crispin.

Lo

Everyone s cooperation 1s needed to make efficient use of our resources.

JoAnn Watson, SG/NSD
Ext. 2-4313
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CONSULTING OFFICE COMMENTARY

TREATMENT OF LABELS BY CIVIC AND CFT

The CIVIC and CFT compllers handle source code labels differently. The
Consulting Office receives questjons like: " put a label in subrouline wxx,
but it"s not there: how come?.” or "How do | sel n breskpoint (using DPDT) al Lhe
end of a loop?"

CIVIC's Lreatmenl of labels |s dependent upon the level of optimization
being used., |l ne optimization level iIs specified, the default level of G s
selected (See LUSD-302 for deteails). One of the slde—effecls of C oplimizallon
is= Lhe removal of unreferenced labels. User—supplied DO-loop labels are alac
removed (L they are nol jumped le), In clther cases, CIVIC Inlroduces labels of
Its own {lrrespective of the |evel of optimization) in handling DO-lcops and
other language constructs. For example, an internally generated Jabel 1s
inserted before the first execulable statement within a DO-loop. These labels
can be seen in Lthe compller lisling of Lhe source flle., The second eolumn ol
numbers from the lefl conlains line numbers wilh an "L" appended. These are
lL-labels that may be relerenced with DDT. To sce all the labels available for
referencing with DDT, use the LIST LABELS command in DDT (see the following
secltion). The compiler listing i3 useful in complex cases because the
positicnming of the compller-generated labels with respecl Lo Lhe source code i3
obvious. I you do nolt want your labels removed, drop Lhe level of oplimization
below G (e.g.. use 0=F; however, object code will nol he scheduled), or use the
OPTION LABEL fealure Lo preserve |abels you specify. Of course, to make either
of these changes, you must recompile and load your cede.

CFT"s handling of labels ls different. As with CIVIC, user—supplled,
unreferenced labels are removed; however, there s no mechanism Lo force Lhem
back into Lhe code. Also, like CIVIC, CFT does not generate symbol-table labels
for user—defined loop labels. Rather, for each loop, CFT generates twe labeis:

one at the begimming of the loop and another Immediatlely after the loop. As an
example, for Llhese slalements

DO 9999 [| = 1,100
XXX(11) = 21
9999 CONTINUE

CFT would inserl lobel 9998A before Lhe code generated for Lhe assignment
sltalemenl wilhin the |loop, and labe| 9999B after Lhe code generated for the
CONTINVE statement, just outside the loop. |In the case of the |F/THEN/ELSE
construct, CFT generates labels of the form mnnnn, where nnnnn =

00001 ,00002.00003...., as needed. The compiler listing generated by CFT with
Lhe ON=G optlen is helpful In deflining the use of labels. (See CFT document,

LCSD-304, for further detalls,) You can also use DDT*a LIST LABELS, as wilh
CIVIC codes.
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DDT and Labels

When using DDT te run a controllee, breakpoinls can be sel al absolule
addresses (l.e., BKP nnannB). Typically, a programmer debugging a code would
rather reference the source code’s symbollec labels, instead of absolute
addresses. The labels placed in the symbol table, which DDT uses, are
determined by the compiler/assembler being used (see previous seclleon).

Use the LIST LABELS command to |ist these labels (relative to a code block
or subroutine, lirst type SUB=et). If a label doesn’t show up lo the list
generated, either the wrong cede block Is belng specified, or the compiler
didn"tL pul the label in the symboel Lable. To see what Lhe compiler did or
didn’t do, eheck the compller |listing (preferably one with the object code
listed). In & large routine with many labels, vou can view the oulpul eof Lhe
LIST LABELS command on the TMDS. Do Lhls with DDT"s OUTPUT command (e.g.,
OUTPUT=TV123;SUB=ABC;LIST LABELS). The LIST command will list other DDT tables,
l.e., variables (VARS), common blecks (COMMONS), subroutines (SUBS). ete. See
the DDT writeup for details (LCSD-1620). One last point on labels Lhat begin
wilh a numeric characler: when referring Lo Lhese with DDT, either precede the
label (as given by DDT in Lhe LIST output) with a $, or enclose the entire label
within single quoles (e.g., $100, $39L. ‘S0A°).

Date of a File

Users often want to know when a file was written to a slorage device (MASS
or ATL) or when a file was created, last wrillen, ete., Lel’s assume yoeu have a
file in central storage. If the file was writlen to MASS (e.g., using the P. C
oplion of XPORT), XPORT"s STATUS command will tell you when the file was
written. If the file was written to ATL (using the P, L or Lhe default P, B

oplion}, Lhere is po inquiry command wilhin XPORT to tell you when Lhe [jle was
wrillten to ATL.

Once the file Is staged from storage to disk, there are other Lhings vou
might do to determine when the file was wriltten. [! the file was ever wrilten
or modified by TRIX AC or TRIXGL, the machine, date, time, and user number are
written into the file in the four words following the EOF. The TRIX AC and
TRIXGL "WHEN" command will report this informalion te you. Compilers, loaders,
and llbrary file mainlenance routines (e.g., BUILD, LIB, ete. ) generally record
the date, Lime, and other information in each file they operate on. CHAT.
CIVIC, and CFT will record the date and time of compilation in each binary
module; use DDT in sequentlal mode Lo search Lhe file for a date and time (in
BCD). An executable file produced by a loader will contain the date and time of
the load in GOBCOM on a CDC 7600 (words 36B and 37B) and in low—core (GOBCOM
equivalent) on a CRAY-1 (words 110B and 111B). Library files have headers
and/or directories which contain date and time Informatlion and can be querried
for this data using |ist commands of the particular routine used.

Code outpul files (elther binary or BCD) Lhat have not been modif|ed by a
text editor routine will not have dale/Lime dala stored In Lhe f|le unless the
user has expliclitly placed It there.

Ted Stullich, SIC/USD
Ext. 2-4703
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GIFFGAFF

Material for this issue was recelived from approximateiy forty members of
NDD, NSSD, APDI, Guylene Hepgarty, and Pat Medsker.

Congratulations to Lhe Consulting Offlce fTor its new bug reporting system.
It looks like & giant step in the right direction.

Responses Received

Many thanks to Guylene Hegarty and Pat Medsker for responding to our
requests for a guide to the TMDS display. Guylene sent me a 1878 SHOWTIME
writeup which is avallable from Lhe Coerdination Center. She reporled Lhal a
new version will be avallable Lhis fall. This was verified by a call frem Pat
Medsker. 3She indicated Lthalt a new SHOWT/ME had been planned Lo be avallable in
time to meelt the needs of the summer employvees. This was held up due to
significanlL recenl changes In the displays. The report should be available in
aboul two and a hall months.

Pal sugpgesled thal users call Joanne Perra to submit any computer related
documentation loer publication.

Guylene was alsc Lhe source of a document entitled, A Tour of the Compuler
Facility. This was produced for Lhe 1979 open house and, while a bit dated,
contains some interesting information about our computer facility. This is
avallable from the Coordination Center. An updated version 1s &t the printers
and will be available this fall.

Observations

Dpinions seemed Lo vary regarding CRAY-1 performance. We had everylhing

from “Lhings are going smoothly” te "its been the plts lalely.”

® Some of our users reported inadequacies in CRAY-! graphics. One user In
particular wondered why the CRAY-1 grephics are not equivalent to those on the
CDC 7600°s. )

® The RIETs are exiremely important pieces of equipment. We would |like to ask
for a beller maintenance schedule. '

® The TMDS was less Lhan reliable. We saw many Lransmission diffilculties,

® Several users had difficulty getting the whole TMDS screen. The requested

data was displayed on the upper part of the screen, Llhen oul of the blue Lhe

user®s |D appeared, followed by a blank sereen. This phenomenon was noted

when using several codes, e.g., DISPLAY, TRIXGL, LASLIB, and FRTY a&nd oceccurred

on both the CRAY-=1“% and the CDC 76007s.

A plea for messages was received. When a machine comes up the users

appreciale a prompl message [rom the operators.

® || was also noted Lhat messages [requently get lost in Lhe system. These
could be from XPORT or any inter-machine communlications.

® Waits of three to four hours were reporled by several ATL users.

® One user wondered 1f there are plans for another ATL or il the present system
will be expanded.

Page 20 teutacle September 18981



I/0

Our 1/0 watchers noted that although the HSP sltualion seems Lo be quile good
right new; il is still taking iwo days Lo gel [iche,

Users are bogging down the disks with files thal cannot be destroved until
output 18 received.

Misfiled liche was a source of annoyance Lo several users.
Libraries

A ecouple of ilems In Lhe BASELIB documentation would seem Lo be |n need of
a bil of elarification.
® The introductien states that all arguments must be in SCM with Lhe except lon
of dala arrays and Lhe lenglhs for the |/0 funclions (1ZDKIN, IZDKOUT,
IZTAPIN, [ZTAPOUT). However, ZMOVEWRD stales that both AOUT and AIN may be
in SCM or LCM.
® ZMOVEBIT section delines “AIN: An Iinpul array contalning a string of bils.”
A concerned user asked "Whal does Lhis mean? Can the Inpul array be
declared a bil or a byle? Experience would seem lo indicate this, in fact.
cannot be a byte.™
* A user queslloned why GRAFLIB doesn’t end Lhe frame when a GRAFLIB family |s
ended. This user was lroubled by receiving a half a frame al the beginning of
a flche and a half at the end. This problem can be remedied by correctly
estimating the number of (rames Lo be printed on a given flche. OQur user

wondered |f Lhere were a simple solulion to Lhis problem for the casual user
of GRAFLIB and GRAFCORE.

Iitilities

® Dissatisfaction with DISPLAY was expressed by a user who felt that the
commands were awkward, making IL difficull for these nol using the code on a
daily basis.
® TRIXGL was menlioned by several people this month. It is an oft used tool
lhal would be even more valuable if the following options were added.
TRIXGL came under fire [rom a user who reporled Lhal In spite of an ALL DONE
message, changes were nol being made in her file. This problem was
experienced by several people recently.
® It would be useful to have an instruction that would Lype Lhe line thal is n
lines after (or before) the occurrence of a specified paliern. This would be
uselul 1n scanning oulpul where Lhere |s a header and then the values are
printed in a line, some number of lines under the header. Some MEG output is
an example of this sort of texl. You could ask for Lhe llne twe |ines past
each occurrence of "KE" for inslance, and receive all the values of KE in Lhe
output withoul reading extraneous data.
It would be beneficial to be able to search for a string ol patterns, such
that the user would receive a llsl composed of palll or patt2, ete,
e.g., Fipattiipattdl .....
Additionally beneficlal would be the ability to locate the closest pattern
before (or after) a given |ine number (n). '
TPBnlipatt or TPAnlipatl
Also useful would be & command Lo move Lexl on lines m through n by j columns
to: the right or the left. This would be particularly useful it TRIXGL could
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recognize special cases and thus treat continualions and comment cards
appropriately.

Finally it would be advantageous Lo be able Lo define a special character to
represent blank (&), In order Lo specify trailing blanks in a "newpatt"; this

could ealso replace, more or less, the column=changing commands previousiy
suggested, e.g., blank = § .

RPn, mi$3$5183888%8 for 3 shifls Lo Lhe right.
Requests

A "B" Division designer would |ike lo requesl Lhat when ulilily roullnes are
moved [rom one mach/ne Lo another, please do nol echange the commands. This |=
a pel peeve which he has Iin commen wilh many other users.

® We would like Lo request thal no soft copy lerminals be provided for
operators. We often need hard copy to identify bugs in either machines or
codes. It would be helplful 1f all TTY listings [rom Lhe ocperaltors’™ Llermlnals
could be saved In a log book.

It would be very valuable for lale nighl and weekend workers Lo have a
completle library of compuler documentation in Trailer 2106. Manuals are apt
to be ouldated. thus information in a central library is important for Lhose
working when Lhe Consulling Oflice is c¢leosed.

®* To repeal an oldle but goocdie—when public files are losl, II Lhe owners of
sald files can be jdenlifled, please nolify Lthem.

Wouldn“t it be greal il:

® Qulpul came In book-1lke form?

® We could eliminate the glue on printouts?

* You could relurn to a suffix and recelve a complete message. ALL DONE Is
inadeguate. What aboul stashing messages in a news {ile for the user?

® There were a wide distribution lor any material relating Lo CHORS 11 meelings.
plans, ele,

CHORS II Collecting Agency

Mike Pratt 1s collecting data regarding user requirements lfor CHORS I1. IF
vou would |lke Lo make vour wishes known, please feel {ree Lo conlacl Mike Prall
al ExlL. 2-4689 or Dorothy Freeman al Ext. 2-4702.

| will gladly accept input for this column from anyone who cares to call or
drop me a |ine. | am always more Lhan happy Lo discuss any i1ssue addressed wilh
anvone who can shed some |ighl on the subject.

Darolhy Freeman, NSSD/NDD
Ext. 2-4702
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UTILITY ROUTINE Check

Uclopus Communigué 1588

References: 1. B. Eckert, A Proposal for Utility Routine CHECK (UR-333).
Octopus Communigque 1486, daled 18 January (980,
2. Summary Sheets, LCSD-50, Rev. 0, dated 1| May 1081.

On Tuesday, 22 Seplember, publiec flle CHECK will be replacod on all CDC
7600°s by the version of CHECK that |s presently avallable In library fi1le NEW.

Users who do not have time to adjust to the oplions in Lhe new verslon of
CHECK. find them lmpractical to use, or have no wlsh Lo learn them, will still
be able Lo relrleve Lhe old version; IL will be placed in | |brary file USE on
all €DC 7600°s. (N.B.—This adtlon is the one proposed 1n Ref. 1.}

The new version of CHECK uses Lhe universal 29-b|t decimal checksum—as
opposed Lo the 30=bil octal checksum; Lhis new checksum |s the same as the one

used by CSUM. Also, when a file is transported from a CDC 7600 to a CRAY-| and
bock, Ils checksum will be the same.

A partial lisl of the differing options follews, All of them may be seen
in Retf. 2,
CKF . Creale [)le ZCKSUMFL and calculete checksums af all f]les

specilfled. Put names, lenglhs, and checksums Into this [|le.

CRC. Calculate checksums of (iles specified and compare them with
checksums in ZCKSUMFL.

A Add checksums af f|les specified Lo %CKSUMFL.
D. Delele checksums of [iles specified from ZCKSUMFL.
R. Rep lace ¢hecksums (in RCKSUMFL) of [lles specified with new

checksums for Lhoge same files. If a file is specified thal is
not in XCKSUMFL, it will be added,

LIST. Print contents of ZCKSUMFL.

Karl Dusenbury, S1G/USD
Ext. 2-4311

September 1981 caucacle Page 23




Page 24 esucacle Sepltember 1881




ADPDROXIMAZING A FUNCTION FOR COMPUTATION

Octopus Communiqué 1571

liarge phyziecs codes frequently use an approximale formula for the integral

o
i

x
I t (1 + £3)°1 4t
0

Lo caleulate energy deposilion. A new formula Is bolh fasler on the CRAY-I
computers and more than 300 Limes more accurale. Il |is avallable in Lthe form of
a subroutine: in'my take directory .677150:E1:113: The following table shows how

well several spproximallons of y(x) work.

Table 1. Speed versus accuracy for

z
o e J' t (1 + t3)71 di
0
Time for 104 Max imum Relallve
Approximalion evaluations (milliseconds) error * 104
(1) Exact formula 3.7 0
(2) Presenl method ll.ﬂ 47§
(3) Vectorized version of (2) 3.2 476
{4) Improvement of (3) 3.1 246
(5) Improvemenl of (4) 3.8 18
(8) NEW METHOD 2.4 1.4

Note: The errors i1n this table were compuled at 10,000 values of = ranging from
0.01 te 100. In all cases the errors are smaller for very large or very small

values of © Lhan for moderate values,
The exact formula for this integral (row | of the table),

ylz) = =1/6 log [(1 + )% (1 — 2 + 2%)7']
+ tan”! [(2¢ =1) / 8] A3 (1)
+m /(8 43)

Lakes Loo much Lime La compule on a CRAY-1. Thils funciion ls asymplotlcally
equal to & polynomial In 'z for small r and a polynomial in 1/x for large =.
Therefore, the usual approximation lLakes y(z) to be a polynomial In z fer z < |
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and a polynomial in 1/r for 2 > 1, The coefficients are chosen Lo carrectly
glve Lhe firsl Llwo terms of the asymptotic expansion of y(r) at * =0 and z = «=

and to give Lhe correct value of y(z) at £ = 1 Lhe result is ‘h’
ylz) = 0.5:% — 912524 tor r < | (2)
ylz) 3 1.2 =2 4 0.175+7% for £ » |

A heavily used code implements this in a DO-loep that will not veeclorize
(row 2), but another coding of Lhis approximallion is much [aster (row a).

But there is ne point to speeding up sueh an inacourate method. Betler
coefflcienls will make (2) more acecurate. With subroutine FITPOL (rom MATHLIB
we can compute coefficienls that will minimize tho orror or relabive error sl a !

number of [ixed pointa: row 4 of the table shows thal Lhese caellliclenls will
cut the errer in hall.

Finding coellicients this way gives us the fiexibility lo use any number of
terms in the polynomial approxXimalions, Lrading speed for accuracy. Row 5 ol
the table shows that five=term polynomials are dramalically more accurale and
cost |ittle more than Lhree—term polynomial approximations le this plz).

Rather Lhan trade speed lor a¢curacy, we can gel both at once through o
differenl Lype of approximation. il |s expensive to decide whether la use a
polynomial in z or 1/z. i1.e., whether r < | or £ > 1. It would be battler Lo
approximate Lhis Integral y(r) by a single funétion thal sill! has Lhe correct
asymploblic values near bolh = = 0 and = = «, A ralionsl function fills the
bill. An splimizallen routine In Lhe NAG library helped choose coelfficients for

pl=) /[ qlz)  where plo) = 22 + e x¥ v e 2% ¢+ e.x% g(2) =2 + d .2 +
P 3 4 s* -9 1
dpz? + dgr® + €2t + d 25 and e,/d, = 1.209Z. ..,

In order Lo minimize Lhe relative error al o few [ixed values of . The last

row of the table shows Lhal this approximation ts faster and far more accurale
than the alternatlives.

Jeff Painter PAS/MSD
Ext. 2-0D875
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COMPUTIST'S CORNER

by R. K. Cralle

Lore of the Exclusive OR

Many interesting computallons can be done by using Lthe loglical function,
exclusive OR (&), This month | shall explore a few of them. A nice Lthing aboul
the & is |ts nondestructive nature, unlike Lthe operalors AND and OR (Inclusive)
which have messy inverses (one needs Lo remember both operand=). IL isn"t so
nice thal the @ isn“t a complete logical operator. AND and OR aren’t either.
for Lhal matter. By complete we mean all of logic can be done wilh a sel of
legical operators. Such as, NOT and AND, or, NOT and OR.

Shelfer was a logician who asked himself, i1s there any single logical
operation with which all of logic can be done? The answer was yes, and Lhe
cperalion was cealled Sheller stroke (|), (Actually, C. S. Pierce, the greatl
American logiclan discovered il first.) There are in fact two logically
complete operalors, the other one being called dagger (+), | suppose siroke and
dagger sounded too clandesline for engineers — they call them NAND and NOR.

Thus, Lhe usual logic operators in terms of only stroke (NAND) or dagger

(NOR) :
not P = PP nol P = PiP
Pand Q= (PIQ)I(P|Q) P and Q = (P+P)4(Q+Q)
Por Q= (PIP)I(QIQ) P or Q= (PiQ)+(P+Q)

In the early days of digital electronics it was important to have only one
logical operator (gate Lo engineers) because it would have been more complicated
and expensive to implement all loglcal operators in hardware. And so the
engineers borrowed from Lhe logiclans. The @, we will now see, has its own
pretly properlies. The particular problems | have chosen will be given [irst

and then the techniques. in case anyone wants to think of Lheir own Lechniques
first.

Problems

l. Franz Fizzis! comes Lo us and says he has & calculation that computes three
numbers. He guarantees (hmmm) thal twoe of the three numbers are equal to
each other, and the third one Is nol necessarlly equal Lo Lhe olher two.
Glve a Trast (besl?) Lechnique for picking the third number.

2. Your Micro Peenie | computer has a certain number of registers. They all
contain information you don’l wish to store in memory now. Thus, being out
of registers, you nevertheless wish Lo exchange the contents of two
regislers. You want to do Lthis without saving and restoring a register,
How? (Your MP-| doesn’t have an exchange Instrucllenl!)

3. In certain signal processing lransformatlions such as Walsh and others. one
needs the integers, | to n. Unfortunately, one needs each success|ve integer
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with its bits reversed. (Reverse Farsi?) Thus, the caloulation requires in
successive order (where n, 7 in this example, is less than four bils long).

4,2,86,1.5,3,7 (100.,010,110,001.101.011.,11! in reverse binary)

The problem is how to make o computer add "left handedly”? That is,
when adding a one Lo Lhe mos! slgniflicant bil ¢f a number, cause Lhe
carry Lo ripple Lo Lhe right, not leflt.

4. Calculate the Gray code of an integer simply. Gray code numbers are binary

represenlaltions ol integers, where going from N to N + | entails changing
anly one bil.

Decimal Binary Gray
N=0 000 000

| 001 001

2 010 0il

] 011 010

4 100 110

5 101 31

6 110 101

4 111 100

Techniques

1. lgnoring computers with a schizophrenic zero, Lhe following gives Lhe desired
number: N =mn, & n, & n,

2. The tollowing code exchanges two regislers withoul affecting any eolher

registers.
rp=v@r,
rg =1r; @ ry
ry =r; @ rg

IL follows from Lhis technique one can hold two full word numbers or polnlers

(Py. Pg) in a single word. Then with either number or pointer we can
retrieve the other.

Then, P, =W@® P, and P, = W& P,
3. Count Lthe number of lead bits in the current generated number n.

Add one and @ this number of one bits with the original lead bits, like so:

1000...0 (where Lhe length is big enough te hold n)

11
0100...0
1

LIOQ...0
111
0010...0 ete.
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On a CDC 76800 the normalize command {contrary te intuilive belief) counts Lhe
number of lefl shifls until, the mest significant bit of the fraction differs
from Lthe sign bit. This fact makes the calculation especially fast. A sign
extended right shift creates the required string of cne bit quite nicely.

For people who like pure TRIX one liners, the following computes a table |ike
the one above (of arbitrary bit length):

#DO(<#SM(n D) #NS(X, #GC(Z, #CC(ZSM) ) =1>#GC(X,99) J#DS($X,)>,1.L)

where, n has been set to a string of k zeros, L = 2%-1 and Z Is set to a

sulfflciently long string of zeros. (Say, m = <000>t and L =
71Z=<000000000>1, )

4. The gray number G, calculated from the integer N:

G =N®&.(N2)

R. K. Cralle, CRG/COMP
Ext. 2-4041
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NEW AND NEWLY REVISED DOCUMENTS

TID/USD—-Supported Documerts

Documentalion supported by the Technical

Systems Divislon resides in the central
viewing and printing on the CDC 7800 s.

documenls released online from July 15 through August 15,

information Department and User

storage system and can be retrieved for
The following are new and newly revised

1981, for viewing and

printing. (Octopus Communigqués are nol included on this list.)
DOCLIST Document Title page
Document Ltiltle Reference  Number date

BCON® HBCON LCSD-518 Nov. 11, 1981
E0S4 Package Manual Rev. | BEOS4 UCID-1438 July 7, 1881
GRAFLIB Documentation Description® GRAFDOC LCSD-801 July 22, 1881
CRAFLIB: Graphics By Exeample (Leve] B)®* GRAFBHO LCSD~428 July 22, 18981
GRAFLIB: Graphics By Example (Level A)® GRAFLHO LCSD-423 July 21, 1981
GRAFLIB Beginner User Manual® GRAFLUB LCSD=-424 July 22, 1981
GRAFLIB Advanced User Manual® GRAF LUA LESD=425 July 21, 1881
GRAFLIB Appendix A (Sample Programs)* GRAFLEX  LCSD=-432A  July 21, 1881
GRAFCORE Appendix A (Sample Program)* GRAFCEX  LCSD-434A July 21, 1881
GRAFCUORE Appendix B (DL1 Descriptltion)® GRAFDLI LCSD-4348B April 21, 1981
GCRAFSM User Manual® GRAFSMU LCSD-1736 July 22, 19881
GRAFCON User Manual® GRAFCON  LCSD-17356 July 22. 1881
GRAFCORE: Graphics By Example® GRAFCHO LCSD-433 July 21, 1881

* Drall

To view the [irsl lwo documents In

TRIX ACIOD!docrefITVaumber

this

list on a TMDS monitor. executle

(Lype PTC ta see the table aof conlenls and Pi to see page i, ete.,) or Lo print
a hardcopy of any of the documenis |isled above, execule:

TRIX ACIPRINTINIP docref BOX ann id

where |

number and td s any identifving string of alphanumeric characters.

i Lhe linefeed, docref |ls eltlher Lhe document number withoul Lhe hyphen
le.g:, LCSD158) or the DOCLIST short title, (see OC-1566), ann |5 your BOX

TIDLIST Is a list of all TID/USD-supported documentalion and |s updated

weekly.

above execute |ines, substituting TIDLIST for docref.

To view or prinl this lisl (eboul 52 pages), execule elther of the

Joanne Perra;, TID/USD
ExlL., 2-3782
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Preliminary Documents Not Yet Submitted to TID

In addition to the GRAFLIB and GRAFCORE Drafts released through TID
[preceding page) the following have also been updated.

LCSD-434  GRAFCORE Reference Manual
LECSD—4348 GRAFCORE Routing Summary
LCSD—432 GRAFLIB Relerence Manual
LCSD—4325 GRAFLIB Roulline Summary

These all have dates of July 1981.

CHORS |s experiencing difficulty with printing the GRAFLIB and GRAFCORE
Reference Manuals and Routine Summaries due to the size of the liles: lTor that

reason we are asking people Lo limit the online printing of Lhose manuals and
instead send me a request.

IT you can hold off awhile longer, Lhe Advanced User Manual will be
completed and vou will no longer need the reference manuals.
intended Lhal users would have reference manuals.

should fill the gap until the user manual appears.

It was never
The old reference manuals

I{ you have any questions, please call me.

Kelly O"Hair, CGG/USD
Exi. 2-4298
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COMPUTER €DUCATION

It*s time Lo plan your participation in fall quarter Continuing Education
Courses. We are offering two courses in Compuler Graphics, one new course and
one old faverite. Kelly 0°Hair will be the proctor for CE1004, Compuler
Graphics using GRAFLIB. This ten week course starls on October 5 end will be
presented on Monday and Wednesdav at 2:00 in Bldg. 113. room [206.

Don Vickers and Nelson Max will present the new course, CEI006, Compuler
Animalion Showcase. Take this course 1o gel exciled aboul compuler animallon
and see state-of-the-arl computer movies. This course also runs for Len weeks
on Mcnday and Wednesday starting October 5, Bldg. 113, Rm. 1208, from 11:00 to
noomn.

Bob Hughes will once again procter CEL010, Basle Introduction Lo Lhe
Octopus Time Sharing System. We offer this rourse esch guarter at some locallon
in the red badge area and suggest that new employees or any employee who expects
Lo starl using the Oclopus Computer System should take this short ten—hour
course. The class schedule will be announced lalter.

CE1202-A Introduction to Programming and Fortran which was laped by Paul
Dubois will be proctored by Daryl Dell and offered again Lhis fall. These
twenly class perlods will be offered on Tuesday and Thursday starling October 8
al 11:00 lu Bldg. 113, Rm. 1208.

Last monlh”s discussion of our PLATO Lerminal slirred up considerable
interest. | would appreciate any feedback users could provide on Lhe value of
the varlous courses. The PLATO Cuatalog of Courses lists over 50 courses under
compulers and data processing. A partial listing of courses and subjecls
ino lude :

Introduction te Machine Language Preogramming PL/1 related courses
A complete 60-hour course In slruclured Fortran Coursea in BASIC
Introduction to Computer Math Shert courses in APL

The cataleg has a section on mathematics and statisties. Most of these are
short courses on an introductory college level. Included under mathematics 15 @
session on Boolean algebra, various Lrigonomeiric funclions, set Lheory, and
Fourier series.

The section on statistics includes about 20 offerings. Some of Lhe areas
cavered Include:

Malrix Manipulalion Eigenvalues and Elgenvectors
Analysls of varlance Binomial distribulion
Multivariant analysis Reliability and validiLry

By next month | hope to be able to list some additional epportunities in
compuler sclence lhal are nol currently available to us.

Darv] Dell, DEG/USD
Ext. 2-4384
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WANTED

A sorting routine for the CRAY-l similar in performance Lo
the SORT command in TRIX AC on the CDC 7600.

(Wanted by Stan Bumpus, Ext. 2-0318)

The !irsi person who Lurns up & rouline malehing the descripltion will
recelve a Tentacle veward. Contact me or write to Tentacle, L-301.

Il you are looking for a piece of soflware Lhat performs a particular
funclion, generates a certain kind of output, ete., chances are good thal it
exists on our system.

To help avoid duplicallon of effort, and to possibly save vou some time,
Lhis seclion ls for announcing such “"wanted" software.

IT you wish to use Lhls Tentacle service, write a brief description of the
kind of soflware wanled and mail L to Tentacle, L—301: or contact Ted Stullich
or me. Your ad will appear in next month“s issue.

Gail Whitten, Ext. 2-3704
Consulting Office, USD

PUBLIC FILE USAGE STATISTICS

The public [ile usage stallisties for August 1981 are now avajlable and can *
be read from storage with the following command:

Statistics for the CDC 7600's
XPORT RD .969800:PFUSTAT:OUTPUT[AUGHE! ]
To print this report from a CDC 7800, type: ALLOUT HSP AUGB! BOX ann 1d
Statistics for the CRAY-1's
XPORT READ .999900:PFUSTAT:OUTPUT[AUGBIC]
Te print this report from a CRAY-1: ALLOUT HSP AUGBIC BOX ann id
To print this repert from a CDC 7600: ALLOUT HSP 8BIT. AUGBIC BOX ann id

Larry Sears. SIG/USD
Ext, 2-0824
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SUBMITTING ARTICLES

To encourage authors Lo submit articles online, | have outlined

On the CDC 7600’s:

TRIX AC
. RED7?

L{filename)

.BL!

&lext — = — —

&lezl — — - —

&#PH

&lext — — - = , ele.
&Name , Phone Fxtension
&Croup/Division

&.

.END

On the CRAY-1's

below Lhe few steps thel are needed to make an online file.

(al lows upper/lowercase from a Tl 700. use Lhe

SHIFT KEY to get uppercase)

(TRIX prompts with the "." or "&")

(for & new paragraph, or leave a blank line)

(period ends "Lext mode')

Use TRIXGL in Lhe same way bul DO NOT type RED7 (upper/lowercase

Is Lthe default).

No macros please.

Once you have the online (ile, submit for publication by:

XPORTIWR .960262:TENTACLE: f1iiename | END

This will help us considerably,

Cail Whitten, USD

Ext. 2-3704
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OCTOCRAM SUMMARY

REDPP Update — July 21, 1981

REDPP has been updated on the R, U, and § machines (this is version 377,

old version was 372), Many bugs that have been reported over the |asl year or

so have been corrected (not all of them), however Lhere are some problems that
need to be poinled oul:

Ly

REDPP was never designed to outpul to mere than one medium at a time, for
example going Lo the RIET and Lhe FRBO. REDPP should be run once for each
oulput medium: TMDS, RIET (or UX80), FR80 (or DICOMED). or NIP. Although
REDPP is device independent, it cannot be expecled to oulpul to multiple
devices and create correcl results for all of Lhem, Every device has its own
characlerislics and pecullarities, and REDPP takes all of this inte account
when plolling. It is recommended that you generalte UXBO flles directly from
REDPF and then use the UXBO system Lo view Lthe files on the TMDS (UXTV), send
them Lo an RJET (UXRI), or send Lthem to Lhe FRBO (UXFR). You could alszo
generale FRBO flles and use FRTV to do the seme thing. There are no
guarantees [or users who Insisl on running REDPP Lo muiltiple devices.

- REDPP sLill has some problems including UX80 pictures in your report. |f you

are not using the options XNICE. or NICE. on your REDPP input line, don”t
worry aboul this preblem because vou will never see 1. If you are using
XNICE. or NICE. and you experlence trouble, please see me about it. This
problem only shows up on ocutput from the NIP prinler.

- The following REDPP options do nol appear in Lhe REDPP document:

NIP, [KEEP.] or NIPS. [KEEP.]
Create output for the NIP printer.
LUx8o.
Create UXB0 f|les and leave Lhem in your file index.
XNICE. [KEEP.]
Send outpul Lo the NIP printer (8.5 Inch paper) rotated and using DEFONT. 4.
NICE. [KEEP.]
Send output to the NIP printer (8.5 Inch paper) roltated and using DEFONT. 1.

You must follow this with the DEFONT. n option and musl not use fonts 0 or 1
(1 will try to fix Lhis).

REPORT.

Prepare output for the FRBO hardcopy camera with cut marks (keeps the FR80
files in vour flle index).

» Somet imes REDPP has trouble sending outpul te new or recent |y updaled RJET

stations. Il you have Lrouble |ike this, Lhe besl course of action for you
Is Lo generate UXB0 files (with the UXB0, option) and run UXRJ yourself.

REDPP"s communicalion with UXRI is not very good (REDPP runs UXRJ to send
pictures to Lhe RIET stallon.)

Please contact me (f there are any problems with version 377 of REDPP,

Kelly O"Hair. CGG/USD
Ext. 2-4208
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Update of Public File XPORT - July 21, 1981

The version of XPORT that has been on Lhe U machine for the lasi week has 'h‘
been moved Lo the R and S machines. Also, Lhe version of XPORT thal has been on
the C machine for Lhe lasl week will be modifled slightly for compatibility with
the new CRAY-1 syslem and will be placed into public on all CRAY-1"g. See
OC-1568 for details about this new version of XPORT. Please contact us
immediately if you have any queslions or commenlts.

Neale Smith, Ext. 2-0822
Rich Belles, Ext. 2-4897
S1G/USD

REOPP Update - July 22, 1981

REDPF has been updated on the R machine [this is version 378, old verszion
was J77). | have tried to [Ix several problems:
. | have partlally flxed the UXBO picture problem, but only lor certain cases:
al leasl It |s belter than it was. |f you are not using the options
XNICE. or NICE. on your REDPP input |ine, don”t worry about this problem
becoause you will never see iIt. 1f you are using XNICE. or NICE. and vou
experience lrouble please see me aboul it. Thls problem only shows up on
cutput from the NIP printer.
2, The NICE. oplion now uses fonl 2 (nol fonl 1), so you will no longer get
sleeping characters on NICE. output. .
3. The cul marks that are plotted by REDPP (using the FRAME. optlion) are now “
pletted 6 times so thal they will be darker. The automallc paper culler was
experiencing Lrouble detecting faint cul marks.

Flease contact me |f there arec any problems with version 378 of REDPP.
Kelly O‘Hair, CGG/USH

Ext. 2-4298

GRAFCON: 2D CONTOURING PROGRAM — July 22, 198}

GRAFCON will accepl commands and data files from users and construct 2D
labeled and smoolhed conlour maps. Users have control ever many af the
conlouring options and alsec Lthe format of the picture.

GRAFCON uses GRAFLIB and GRAFCORE and runs on the CDC 7600 and the CRAY-1.
To gel a user manual for GRAFCON type:

BCON GG:DOCOUT CON. BOX ann
Where ann 1s your box number (only type your box number, no 1D).

Kelly O‘Hair, CGG/USD “
Ext. 2-4296

Page 36 ceaucacle September (981




FRTV on the CRAY—1 — July 23, 1981

A bug that caused FRTV to blow up with error 204 when outputting frames to
NIPS has been [ixed and updated on the CRAY-1.

Steven Williams. CGG/USD
Ext. 2-42068

CDT Update = July 23, 1981

DDT version 7.2 has been placed in public on all machines. The update was
done early to [ix a serious TMDS bug. Alsc included in this version is the use
of registers in conditional breakpoints. Using the .REG. functlon, you can
specily a register in Lhe [[-parl of a BKP command (e.g., $100 IF .REG. (S1)

.EQ. B). On the CRAY-1 you can reference any A, B, S. T, or V register. On the
COC 7600 you can reference any register except the PC and PSD.

Dave Seberger, LG/USD
Ext. 2-4038

LIB Update - July 28, 1981

The version of LIB which has been in file NEW was pul into public today.
This version has Lhe new oplion Lo list the contents of a library to disk
instead ol Lhe leletype. The oplion is invoked by adding the DISK. qualifier to
the L. or LL command. A long list of the library is Lhen written to a lile named
P-LIB, For example, Lo list a library file called XYZLIB to disk, type
LIB XYZLIBIL DISK. |END
Please contact me 1f you have any questions or comments.

Rich Belles, SIG/USD
Ext. 2-4897

Bug Reports — July 28, 1981

The Consulting Office is beginning a formal bug reporling system for
sof tware/documentalion bugs and anomalies. Each bug reported will be written up

on a special form; one copy will remain in the Consulting Office. another will
go to the owner of the software/document in question. On a regular basis, we
will check on Lhe status of the bug and repor! back to whomever reported |L when

some acllon has been taken or the bug has been fixed.

This will insure follow-up and improve our currenl system of keeping track
of reported bugs.

Gail Whitten, Consulting Office/USD
" Ext, 2-3704
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LDR — July 28, 1981

A new version of LDR was placed In public on all CRAY-1"% today at 1:30 pm, uu
This version fixes a bug that affecled Lhe EQUIY command, ailocates a bigger
symbol table file for codes uslng the "S|ZE=L" command, and does some addillenal
linkage veriflcallon on segmented codes. There are nc changes In Lhe user
interface Lo LDR.

Rick Jehnson, LG/USD
Ext. 2-44060

Clarification on BASELIB Version 5A - July 29, 198

There have been several inquirles aboul a change to CRAY BASELIB Version 54
regarding Lhe removal ol Lhe QBIOCS file name check from [ZDKIN. IZDKOUT, and
IZDKPTRN, This check was removed Lo bring the CRAY—I HASELIB more in line wilh
ils design goals.

The resull ef Lhis change is Lhat any allempt to do 1/0 on a file thal is
nol attached to an I0C will generale a nonrecoverable error JO00 from Lhe
operating system. To remedy this situation, (a) attach files via an open or
creale prior Lo issuing the above calls, or [b) check common block QBIOCS for a
nonzero eniry corresponding to Lhe [0 pnumber.

Please do nol hesitate Lo call me with quest ions about BASELIB. “

Vicki Secoll, SIG/USD
Ext. 2-0573

MODEL - July 29, 1981

A new version of the MODEL compller was placed in public on Lhe € machine
teday. This version handles function relurn values ecorrecily, regardless of Lhe
number of words needed Lo contain the resull or the context of the function
call. Previousaly, such resulls were |imited to 64 words, and they had Lo he
aszigned to & variable befere use. A bug Lhat caused bad code Lo somelimes be
generated when the index variable of a “lor” loop had the same name as a
declared variable has alsoc been corrected.

If no problems are reported, MODEL will be updaled on the ) & E machines.

If you have problems or questions with the MODEL compiler, contacl one of
us.

Bonnie Toy, Ext. 2-3752
Dave Cox, Ext. 2-132%9

LG/USD li‘;
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Public File EOS4 Update — July 31, 1981

Public file EOS4 was updated Ltoday. The reason [or this update is Lo
replace Lthe inverse table |ookup package with a modified version.

INVSEL and INVSET have been modified to flx & bug Lhal occurred if one
restarled from a dump without reselecting. This change has no effect on normal
users. A bug was [lixed in EOSBVINV Lhat caused an error if Lhere was an EQS
Lable in memory which did nel correspond Lo any zone.

I'f there are any questions aboul Lhese changes, call Paul Dubsis, ExlL.
2—4237.

Jim Hegarty, NSSD
Ext.2 4878

New Versions of SLOPE2, FTN, and FTN5 — August 5, 1981

The liles Lhal compose Lhe SLOPE2 system, the FTN/LTSS sysiem, and the
FTNS/LTSS syslem were updaled in public Loday al noon. The files Lo be updaled
ine jude :

SLOPE FTN FTNLIBI
SLOPEZ2 FTNS FTNLIBS
SLP2SYS FTNLIB FTNLMAK

SYSZ2FTN

Mete that afler this update, SLOPE and SLOPEZ will contain the same version of
SLOPE. Users needing Lthe old version of elther SLOPE or SLOPEZ2 may obtain it

from the .999900:0LD directory (see OC-1526). The new defaull system file is
SLP28YS.

Machine-readable documents are available for SLOPE2 and FTN. and shortly,
FTNG. To print your own copy. use the commands:

For SLOPE2:
XPORT RD .381388:SLOPE2:DOCS:SERM1END
ALLOUT HSP SRM B8BIT. NOPG, BOX ann id

For FTN:

XPORT RD .381388:NEWFTN:DOCS :FTNRM!IEND
ALLOUT HSP FTNRM BBIT. NOPG. BOX amnn 1id

These documents supplement bul do not replace Lthe CDC manual for NOS and
FTN.

This version of SLOPE2 corresponds Lo the CDC PSR level 531 of NOS. The
FTN/LTSS system Is a minor update. The FTN5/LTSS system is a new compiler that
ts an implementation of ANSI “77 FORTRAN, wilh some LASL-Library [/0
restriclions,

Terry Helidelberg, LG/USD
Ext. 2=4154
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TVBOLIB to GRAFLIB Translater, "TVGRAF' = Augusi 7, 1981

A TVBOLIB to GRAFLIB converter, begun by Kelly O'Halr and Pele Reller, and u
updated by Bob Herbold and Ernie Pyle, i1s pow available. The program s name IS
"TVGRAF" and IL Lranslates Lvpical TVBOLIB calls in programs thal are comp led
by the CHAT, CIVIC, or CFT compilers, The translalor has been lested on several
physics codes and does roughly 85% of Lhe conversion.

"TVORAF" expands a TVBOLIB call to one or more GRAFLIB calls. This oflen
produces a larger pregram. However, Lhe disadvantage of a larger program will ;
be of {sel somewhal by speed, since GRAFLIB roulines run 20 Limes faster on Lhe
CRAY-1 than TVBOLIB roulines. All in all, the translalor provides a quick and
dirty way to convert a code using TVBOLIH Lo a code using GRAFLIH.

Once Lhe Lranslaled program is up and running. some “fine tuning” of
graphics outpul may be needed. 1! Lhis is the case, conlacl the Graphics Group

for help. If the transiated code is heavily used, Lhe Graphles Group can also
aid 1n optimizalion.

For delalls on the translator and how te use it, centact Kelly O'Hair,
Ext. 2=-4298,

Ernie Pyle, CGG/USD
Ext. 2-0545

“

Memory Manager — August 12, 1981

The Memory Manager hes been updated lLoday on all Lhe CDC 7600°s and CRAY-I
compulers. A number of changes were made 1o the |lbrary. Except thal some of

Lhese changes delect more error situalions. The users should not be adversely
affected.

1. MALLOC. MALLOCH, MALLOCD, and MALLOCT were changed. When any array of zero
length is allocaled, the pointer, index, or descriplor Is sel to an (llegal

address.
2. MGETLPD(name,upnir) was added te the library. This function returns a
descriptor for variable “"pame in upntr. “name” may be allocated by any of

the four allocation roulines,.

9. MGETLP, MCETLPB, and MGETLPD will return a non-zero funcllon value I Lhe
input array name is not [ound, is inaclive or has a zero length. 1If an errar
is detecled by Lhese routines, the user’s pointer, index, or descriptor will
be sét to an illegal address,

4. MGETATT now returns the name of the varilable in atts(l1l).

5. MSETLOG, MSETLOGB, MGETAT!, and MSRCLOG will be withdrawn al 8 fulure deate.
These routines make use of an internal MNLIB index. [l |s dangerous [or
users Lo asccess the Memory Manager’s data base in this manner. With the
slimination of Lhese roullpnes, access to the Memory Manager will be solely
symbolie. MSEVTLOG and MSETLOGB have been changed so Lhey do not use the
first argument ellher as input or output, Also, before they were “
gubrout ines: now they are functions and may relurn errors.

8. USETLC and MSETLGB have been added to MMLIB TC REPLACE MSETLOG and MSETLOGB
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respeclively. The only difference is the removal of the first argument In
the calling sequence, the Memory Manager®s table index. USERS ARE ENCOURAGED

to change Lheir codes te call Lhese new roullnes before Lhe old reutines are
deleted from the |ibraries.

Documentation has been updated and can be obtained by execuling the
following:

XPORT RD .177891:MLIB:MMDOC
TRIX ACIPRINTINIPS MMDOC BOX ANN IDIEND

If you experlence any Lroubles with the new library or have any questions,
please call,

Bob Cooper. NSSD
Ext. 2-46563

IMP Version 2 — August 17, 1981

IMP Version 2 will be placed ln publie on all CDC 7800°s and CRAY-1's on
Monday, August 17, at 10:00 am. New fealures in Lhis version include: a

history file, automatic user macro file saving. a new Macro Control Language,
and a change Lo the SWITCH command.

The history file records all user type—ins and IMP processing. Il is
optional, and may be turned on and ofl. A mechanism has been crealed whereby
IMP will save and automalically retrieve a user macro file. The new Maero
Control Language Includes [F, GO TO, labels, and controllee message testing.

All of the new features are reflected in the document, which you can obtain

by starting IMP and type "1”, |f you have any problems with the new version of
IMP, please call me.

Rick Jehnson, LG/USD
Ext. 2-4498
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IN THE BEGINNING

Thirty years ago — 1951

The UC Berkeley Radialion Laberatory had opened up an office at Lhe former
Navy base in Livermore (where LLNL is now), and was adverlising for & “girl
Friday" for the Berkeley engineering group commuting from UC. The Navy base was
occupied by the California Research & Deve lopment (Standard 0il) group. known by
everyone as CR&D and Livermore’s Lolal populatlon was aboul 3,000. There was
constant Lraflic, even Lhen, wilh pecple from Los Alamos, University of Chicago,
Washington DC, elc.; in fact, | was interviewed by a Dr. Fields from the
Universily of Chicago. That was the year that Edward Teller was Lrying to
convinece the paliticians that a laboratery, other Lhan Los Alamos, was needed:
Earnest Lawrence was trying lo convince Dr., Teller that he should come to
U.C. and | was Lrying Lo convince U.C. that |°d make a good “gir! Friday.”
Dr. Teller got his laboratory; Dr. Lawrence got Teller: and | got Lhe job In my
home Lown.
Cecilia A. Larsen, ADP R&!/COMP
Ext. 2-4232
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The OCTOopuUsS's GARDEN

W&vu VE GOT YOUR GREE

BADGE, I'M SURE wOU'RE ANWIOUS TO | | WHY ARE THOSE
See LLCC —ONE oF THE MOST FOMERFUL] | oeap) E HURRYING
COMPUTING FACILLTIES IN THE Hf_?;ﬂ.l____-gf_,.l HWARDS THE

STAIRS WITH
ALL THOSE
THPESS

THoSE (oMPVTER SC1ENTISTS
HME BEEM TRYING TO GET
ELWsNE BUGS OUT OF THEIR
PROGRAMS, S0 THEY ARETRY NG
A NEW APPROACH. ..
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puzzles sy bheNRY LARSOM

BLACK! DR. M. LBPFEOW
# | prrwr I T

ik (WL

VHITE: CHEER X5

This is a belling problem. You may choose Lo play elther
coler. White moves Tirsl. Il you lake the Whilte pieces. you must
mate to win the bel. [l vou take the Black pieces, a draw will do.
wlhilelh glde do vou Lake?

Editor's Mote

Anyone wishing Lo conlribulte solullons or commenls should send them Lo
fenfacie, L—301. Responses recelved before Lhe nextl Tentacle deadl ine
can affect Henry Larson’s solutlion, scheduled Lo appear here next i1ssue.
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Solution to Bridge Problem from Tentacle I

Several readers responded to this. A few minor varlallons in Lhe
layoul ol Lhe cards were proposed, One respondent confided that tLhe
problem “forced” him to spend 1-1/2 hours of Lab time solving it.

Another solver commented, "ldeally the mark — namely you — in a scam |ike
Lhis should never suspect a thing, not even after it is all over.
However, in this case, Lhe following things may be at least slightly
suspieclious: Lthe dislributlen of Lhe cards, Lthe |ikelihood ot Lhe
contract, the basis for Lhe double, and the wisdom of the opening lead.
On the other hand. there need be no questionable play by your partlner."

With this in mind, the layout below seems to go about as far as
possible in the direction ol allaving susplicion. And., ol course,
whatever Lhe bidding was, IL must have been spirited, so that the
necessary voilds might not seem too unexpected.

¢ 0 O &
AK-—-A
K Q K
J T
T 4
9 2
&}
Possible
Bidding (?7) P Dummy
W N ES Q - a & JB7532
1D 2D P 28 7 84 I Y| © A7532
3D 6H D P & AKQITOB43 |10 ol ¢ =
P 6885 PP 2 Q6 n u| & J9
YDP P 78 e
D P PP r Deeclarer
ARV ¢ B
Q-78
7 6 7
B 55
B 2.3
4

In view of the bidding, parlner can hardly be faulted for leading a
hearl, (a club lead would be equally fatal}. In anv case, declarer
continues hearts (discarding the two low clubs, Lhen diamonds) until you
cover, and then ruffs with the 4. Declarer next returns to the board,
leading high hearts and elubs until you are reduced Lo nothing but
spades. The lasl six tricks are made by cross-ruffing, and your

half-dozen pieces of Lrump are rendered as worthless as a deadbeat’s
‘cheeck.
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Approximate formula, 25.
Intelligent Terminals
A survey, 1.

LDR Updale 3B .

LIH
DISK. option, 37.
Update, 37.

LINCS B.

MATHLIB
FITPOL, 25.

MODEL Update 38.
MSD-Mathematics & Statislics
Algorithm developmenti, 5.
Consulling services, 5.

Large code support, 5.

NLTSS
Descriplion, 6.

Octopus Communique
OC-166%8, 23.
oC-15671, 25.

Online Documents
BUON, Jd0.

EOS4, 430.

Physics integral formule 25.
Fuzzles
Bridge solulijon. 45.
Chess, 44.

REDPF
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Version 377 update, 35.
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SLOPE2 TVBOLIB

New versien, 39, Lo GRAFLIB translator, 40,
SORT for CRAY-1 33. TVGRAF release 40.
Tentac le XPORT

Submilting articles, 34. ‘Update (Ref. OC-1568), 38.
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NOTICE

Work performed woder the auspices of the 1S,
Departmeni of Fnergy by the Luwrence Livermore
Laboratory under contract sumber W-T4U5-FN (-48,

This document was prepaed as an stcount of work
sponsared by an agency of the | nited Siates Governs
ment. “either the United States Gavernment nor ANy
ugency thereafl, nor any of their emplovees, makes any
warranty, expressed or implied, o sssumes any legal
lishitity  or responsibility for the sccuraey, com-
peteness, or usefulness of any information, apparatus,
product, or process disclosed. or represents thai s use
woulld not Infringe privately owned rights. Reference
herein 1o any specific commercial produet, process. ar
servige by (rade nume, trademark, manulacturer, or
otherwise. does not necessarily constitute or imply ity
endorsement, recommendation, or favoring by the |n-
lled States Government or any agenes thereol. The
views and opinions of authors expressed hereln do nor
necessarily siate or reflect those of the United States
Ciovernment of any agency thereod,
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