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Introduction

This manual provides condensed information about the RT—11
monitor and utilities. The information is presented in compact
form for your easy reference while working on your computer
system. The mini-reference is not an explanatory guide, but
rather a reminder to help you recall details of the system.

Because each RT—11 user has different reference needs, you
will probably want to add your own reference pages. This binder
holds regular tractor-feed line printer paper; you can print your
own reference pages on your system's printer. The LA120
printer, set to print a reduced character size, is particularly effec-
tive for this purpose.

\



Documentation Conventions

The following documentation conventions are used in this man-
ual:

Square brackets, if not identified as required syntax, indicate an
[optional] argument

surround
Braces { contain itemsfromwhichyouchooseonlyone
enclose

Boldface type indicates default or assumed settings
Ellipses ... follow information that you can repeat

Color identifies the shortest permissible abbreviated forms of
commands

lowercase letters indicate variables for which you supply an ap-
propriate value

UPPERCASE LETTERS indicate commands which you must
type as shown

The term filespec represents an RT—11 device, filename, and
file type in the form dev:filnam.typ

represents a special key on the terminal, for example, the
space 6 key

represents a control character, which you enter by typing
the indicated key (x) while holding down the € Dkey

The term date represents a calendar date, which should be en-
tered in the form dd:mmmyy (for example, 18:MAR :83); if shown
as optional, the default is the current system date. Dates entered
as part of a Digital Command Language (DCL) command are
assumed to be decimal; dates entered as arguments to utility
Program options require periods after the day and year to show
that these numbers are decimal (for example, 18.:MAR:83.)

Vi Version 5.1, July 1984



‘sjeujw.e) eyeAud
payoene yum sqol weisAs pue punoiBeio) ‘leuiuis) welsAs 8yl WOl ‘SSjeulLLIS) PUBLLILIOD 1408V eul

sweuqol @ 1HOEY
-1ey1e60) pesn eq ueo syeeiq abed Aq pejeiedes suondo
‘aul] yue|q B Aq Jeyio yoBa WoJ) pejeiedas aJe sieyio Aue Yim jou Inq 1eyjeb0) pesn aq ued yoIym suondo

40 sdNOJ) "PUBWILIOD JONUOW PJBOGASY YOBS JO} SUONDO JO SUOHBUIGUICD PifeA 8ul sweJbeip uopoes syl

spuewwo) 10}juoy ﬁ._ﬂon>0¥ Li—-1Hd

¢ S S O G G G



A

“~
~
~

'SPUBWWOD |1SOJ3A 40 ININYXI Juenbasqns Joj 8seq UOIEDD|a. B S18S PUBLIIOO g 8y

[sseippe @] g

‘8d1nep [edisAyd e 1o} JusjeAinbe eweu [eoiBo) B seuyep puewWWOd NDISSY oyl

eweu-sojaep-eolbo] @ eweu-somep-eoisAiud @ NOISSY ~



awnjon Jo ey eb.e ajbuls & 0} sewnjoa dnxoeq o|dninw se1dod 34OLS3Y/
pe.ojses Jo dn pexoeq si ejy abiej ejbuis e ‘peiwio st IOIA3Q/ ‘S8WN|oA
ajdinw WoJj ewnjoA 3jbuis B §8101$81 JO SBWN|OA e|dyinw o0} awnjon ajbuis e dn sxoeq 3DIA3Q/

“S8WN|OA INAINO JO|[BUIS [BIBABS O} BUINIOA JO 8jl Indui 8bue) aibuis & $81d00 PUBIWOS dNXOVE BUL

3401S3y/
om%o_faso@oo%o._vs%_@ mo_>mn\%xo<m

Version 5.1, July 1984 3



puBLWOD 8y} BuNoexe 8i0j6q PEJUNOW 8q O} BLUNJOA JO) SHBM LYW
sweysAs GA LL—-1H 10U 8J8 YOIYM SBWN|OA S}00q NOI3HO4/

"JOUOW MU B SUEB)S PUB SPEO| PUBLIWOD 1OOE 8Y]

livmw
ooamm_a@zw_mIOu_\AhOOm



‘sejeujwe} qol
punoibxoeq 8y Jeye uado aie Jey) S8| | AI0j084Ip S .8WN|OA B Ui Apusuewiad sigpue puewwod 3SOT0 eyl

38010



.

[Advuain/] soedsepy

@

N’

~.

wbus;:a4003H/

DNE3IANO/

SHIGNNNINIIONY/

i/

H3av3aH/

AaN3LX3/

3ISONOVIA/
8dA:3000/ |
NVHLHOQ

[ SONINUVMIONY

s3avy

u:3ovd/

5NEg3IANO/

50V

SHIGNNNANIIONY/

3ON3IYIJIHSSOHD/

ONIH344N8/
3Z1138VHd v/

pleclel)

621s:31¥0011V/

[oedse|y:1193ra0[ON)/

8zIs:31vO01v/

[oedsey:]1SI17/

FdNOD

~.

©



S:N:3: 0} Juseainbe — juewnbie ou

sjoquiAs peuyep-iesn — S sjoquifs Jeisibey — Y
sjoquifs jusuewed — d sepoo 1013 — 3
sewreu 00BN — N sewieu uoRoes [0juo) — 9

eq ued ad/; ‘sjoquiks weiboud Jo Bunsy 8dusie}el-ssoI0 sejeseuab

HHL Jo ‘Sid ‘SI3 ‘3v3 eq ueo ed4} ‘pejessusb epod jo odA} s|onuod
Buueynq e|gnop sejqesip

Bunsy e|qel joquiAs sezneqeydje

eords ejqissod 1sebie| sy) seaIesel |- JO 82/s B ‘8| Indino 10} 8oeds seAIese)

[[edAy:*"JedAy:]43HSSOHO/
edAx:3009/

ONIY333ng/
3Z1138VHd v/
8z1s:31v¥001V/

‘sweiboid ajquiesse Jo ajidwod 0y Jossedoid ebenbue ejeudosdde ey} suns puewwod I7IdWOD 8ul

i [edAy: " JedA: MOHSION)/ ]
[edAy:JedA31GVYNI/
[edAy:JedAr:31GVSIA/

[[edAy:"]edAr]3ONIH3IIHSSOHD/

SONINUVMIONY
SHOLOIAION)/
u:SLINN/
dvMSIONY/
SOILSILVLS/
[edAr]MOHS/

OHOYW/




Yooy )

oadsajy o} Jo seyuud sul| 8y) o} Bunsy Alquesse Jo Jejidwod syndino
weiboid u siequinu auy apnjoul [jou seop]

syl Ateaqy) oioew Aue seynuep

siebsjul piom-z sejeooye

Inojund ur suondo Jue.nd Jo sy sepnjoul

18)1dwod NyH LHOS suns

08 0} g/ woy uibreww ybu spueixe

319VSIQ/ 18pun pajsi| ase sedA) iseAndslip JgYNT’ seyioads

souoweuw ejsibel ynejep seuyeq — H3Y

Indino Asreuiq sejgesip 10 se|qeus — INJ

TIVOW' dnewojne sejgesip 10 sejqeus — 10N

%90iq |joquis |edo| seuyyeq — gST

sweiboid 801n0s I sial0BIBYD BSEBIIBMO] sideooy — O
sieqojb aue sjoquis peuyepun sewnssy — 199

juiod Buneoy sejeouns) — 144

spiodes (QS|) Aioroeuip joquis jeussul sindin0 — vgq
Juswwod e se g/ puokeq suwnjod 8oInos sjess] — YA
SOsSe.ppe 8Ale|a. Se sessalppe 8Injosqe S8|qWessy — YINY
Indino Areuiq einjosqe sejeleusy — gy

8q ued adA} ‘seAndelip 1gYSQ” seyoeds
Je)1dwod 10gIq sund
48)1dwod jnoqe uonewoju dwnp yseld spuedxe

) h
B /

D

[oedsepy:]1 517/
SH3IaWNNINITONY/
AdvH8 Y/

I/

H3avaH/
NVH1HO04/

«NEINE]
[edAy:JedA31gYNT/

[edAr:]edA:31gvSIqQ/
Jjo8ia/
ISONOVIA/



yeuwo} Bunsy moleu 10 epiMm — WLL

sjusjuod jo 8jqel — 001

aiqe) |oquis — NAS

6p0od 82in0g — OHS

siequinu @ouenbes aul| 82:N0S — DIS

epoo Aieuiq ‘suoisuedxe 010eN — g3N
suoisuedxa osoeN — 3N

suoisuedxe ebues yeede. ‘suoniuyep o1 — AW
suoisuedxe ebuei jeedes ‘s|jed oi0eN — OW
sjuewnbie ou yum seapdelip bunsn — a1
18junod uones01 — D01

sjuswwod — W09

syuewelels DANI' Pue 4|° pue s[euonipuod peysiesun — aNO
epoo Areuiq pejeieuen — Nig

opoo Areulq pepueix3 — X369

oq ued 804 ‘seAoeulp 1SIT PUe [LSITN'T OHOVIN seyioeds

G60¥ 01 ¥ i 8buel pieA ‘gL Jo yibus| piodsl )nejep SepuieAo

seuy u se ezis ebed Bunsy seuyep

uognejidwod

NVHLHO4 ui seul) Bnagep sepnjout ey g0’ 1OEIQ U! SBUIBU [0QWIAS S8pnjoul
awreueyy Indul s| sweusyy ynejep ‘ajy rgo" & ayessuab [iou seop]

iejquiesse OHOVIN suni

sebessew Jolle jo |y Boj sejeesd

[edAy: -+ JedA::MOHSIONY/
ywbue|:qHODO3IY/
u:3ovd/

DNE3ANO/
[oedsely:1L03rEOION)
OHOVW/

90V



UNOILISOd ]

U LHVLS/
6z18:31vO01v/

SOQ/

A_ou_n_mwzfomm»z_\v
i A

dedsejy-indino @

UNOILISOd/

U1Hv1s/
u:aN3/
Sdol/
JONVHOHILNI/
[uuu*uuu)YINMO/
soa) |

soedsejy-indu; @

sebessew Bujusem epnjoul {jou seop]
siejuiod Jo se|qe} Buipiing Aq sAe.e [euoisuswIPHNW SSE80. [jou seop]
91 S! wnwixew ‘g S| yneyep ‘spun [e2i60| Jo JequInu seulyep

Bunsi ur sejqe; joquiks pue jeqe| sepnjoul
weiboud Jeno dems 0} SN Moje [ou seop)]
Bunsy ur sonsnels uone|idwos sepnjou

eAoqe 8y} JO |le —

TV 10 L

sofsoubelp pue epoo pejeisusb — QgQD 0 ¥
dew ebeiols pue ‘weiboid 82inos ‘sonsoubep —

sosouBeip pue dew abeiols — JyW 10 2
sonsoubeip pue weiboid 82inos — 9YS 10 |

Ajuo sopsoubeip —

€

0

8q ued ad/A; ‘yew.o) Bunsi NvH1HOS S|0Ju0D

Livm/
S3W4/
30IA3a/

1Ivm/
[aep:]L008/

SONINHVYMION)/
SHOLO3AIONY)/
USLINMY
s31avy
dvMSIONY/
SOILSILVLS/

[edAx]MOHS/

~s

AdOD

10



Llivw

JETETY
W3LSAS/
ATMO1S/
[evep:l31vaL3s/
NIV13W/
30V1d3LION)
AH3NDIONY
NOILO3LOHJIONY
3137130344/
INNTOAILTINW
9071ONV
NOILYWHO 3NV
IHONDV
3aN10X3/
3137130
31VYN3LVONOO/
ST UIMIN/
[etep:l3Lva
[e¥p:]30NIS/
[e1ep: ]340 438/
aanovd/
IOVNY
AHVYNIE/

nosv/

1



siej0BJeYd

08 S! ynejep ‘azis piodes INdiNo selyoeds az/s ‘jewso; spaxsip abueysielur sesn
S1810 ||e sel

-doo pue punoj jou sajy Indul 10} sebesseus [eje} uey) Jeyie. [euUOHBULIOJUI SABIDSID
$)00|q 84U se8idod

s10.@ ndu sesoub

BSIBA 8JIA 10 ‘9ji B 0} 8bew ysip seidoo

Ajoeds noA esoy) 1deoxe seyy |je seidoo

Adoo 0} ¥o0|q IsB| seyoeds

jewuo} SOQ ul seidod

awin|oA ainue seidod

peidod ueeq sey )i Jaye o)y Indu; sejejep

a18p yum seyy Ajuo seydoo

8| indino ajbuis oy seyly Indul SeUIGWIOD

8weu Jsjpuey ed1A8p 8|qel00q Aue 8q ued Aap ‘ewn|oA 0} desjsjooq seidoo

apow Aseuiq penew.oy uj se|i seidod

ajep eio0jeq pejesld se|l seidod

apouw |18V ul sejy seidod

eoeds ejqissod 1sebiej ey) seA1ese) |- jO 92/s & ‘ejl INdINO 10} 83edS SEAISSe)

[821:]3DNVHOHILNY/

NOILYWHOSNI/
JOVAL/
JHONOV/
s34/
3an1ox3/
u:agN3/

soa/

30I1A3Q/
31373Q/
[evep:laLvay
31VYNILVYONOD/
[rep:]LO0O8/
AHVNIg/
[e1ep:]340438/
nosv/
8z1s:31v0011Vv/

"J8YJOuE 0} UOHEIO| BUO WOJ} S8|l SBIdod PUBWIWOD AJOD YL

12



puewwod ay) Bupnoaxe alojaq payunow aq 0} SWN|OA 10} SIem

ndui o} Indino paidod sasedwod

indur ade}n3Qg 01—waisAsH3q seyoads

Adod ul sejlj SAS® sepnjoul

Adoo 0} %00|q is114 sayoads

8w} e Je %20|q auo saji Siaysuel)

ajep Isye 10 uo pajeald sajy sa1dod

se|y Indino 0} ajep subisse

8|qe)} Juswaoe|dal %00jq peq S,8wnjoA ndino seateseld

awnjoA Indino uo asweu awes jo oyl Buysixe aoeide [jou seop]

8| yoea BuiAdoo ai0jeq uoneW.IHUOD 10} XSE [Jou seop]

sajl paidod j08304d [jou ssop]

sejij Indui ayy BuiAdoo aiojeq swnjoA INdINO UO Sweu awes Jo Sajl seIs|ep
(uonoes suondp weiboid AN ut UW/ did 01 Jejes) adejbew suonisod
IONVHOHILNI 10 ‘SHOL ‘SOQ woy sejy seidod

XejuAs Jo ued ase sjexoeIq asenbs ‘sieysuel} aly SO 10} DIN Seyoeds
a1ep wajlsAs aund ay) yum sajy Ajuo saidod

SBUIN|OA Jajjewss jeianas o} awnjoa abiej auo woyy sajl seidod

|euiwJe) uo saji paidoo jo saweu Hoj [jou saop]

LYW

AdIH3IN

SdOV/

W3LSAS/
u1HVY1S/
ATMOTS/
[e1ep:]13ONIS/
[erep:]31vaLas/
NIV.13Y/
30Vv1d34HION)
AH3NOIONY
NOILO310YdIONY
31373a34d/
UNOLLISOd/
aaxovd/
[uuu‘uuul:YaINMO/
SINAMIN/
INNTOALLINW/
900NV

13



'sse.ppe paytoeds sy 1e buluuibeq Alowew ur senjeA slisodep puewWWod g ay 1

[enjea-‘lenjea=sseippe @ @

perea.d Buleq ejy ey Jo o0iq Buiuels sy se u seyeds U IHVY1S/
8l 84} MOJ|0} 1sNW $300Iq 88 U ISES) Je ‘8l Bunsixe ue o} sy20|q U Sppe UNOISNILX3/
eoeds
iqissod sabie| ay) senseses |- Jo azis & ‘8)B8Id 0} 8| BY) JO 8zis ay} seyioeds 8zIs:31v¥D0T11v/

"Ai010811p s,8WN|OA € UI AljUS B))) B SPUBIX 10 S8IB8I0 PUBLILICD J1YIHD Byl

8zIs:31vo0T1V/
U LHV.LS/
UNOISNILXT/ oedsely @ 3ILvIHO

14



“Joaye ur Apuaund ale jey) sjuswubisse |e sanowe juswnbie ou
YIM NOISSYIA 'NDISSY Uitm pausiqelse siuewubisse sweu [eoibo| serowas puewwod NOISSYIA 8ulL

aweu-aoinep-e2ibo] @ NOISSY3A

‘ajep walsAs ayy sAedsip 10 S}8S puewwod 31vQa 8yl

[Af-www-pp @] 31va

-—



soedsely @

Livmw
W3L1SAS/
AH3INOIONY/
[uINOLLISOd/
9071/
NOILYWHOASNLI/
3aN10x3/
SINIMIN/
[aep:]31var

_”_ _o.%“_moz_m@
ejep:]340439/

AHLIN3/

livw
JONVHOHILNI/
livmw
s0a/

31373a

16



puewWwOd ay) Bunnoaxa 81048q peluNowWw aq 0) SLN|OA 10} Siiem
sejlj SAS" Jo uonejep spw.ed

8Jep laye 10 Uo pajes.d sejy saie|ep

9|l yoea Bunsjap 81048q UOHEWIUOD IO} 3SE [Jou S80p]

aA0Qe ‘U+ 10} Se spasdold uey; ‘ade) 8y} Spuimel U — u
pajajap S! 8jy Y ayy ‘sjj Y ay) 81048q
punoj J0u S| 8|l JI ‘81 payioeds 1o} uonisod JUSLIND WO} PJEMIO) S8YDJess U +

u
|l 10} Bulyosess ai0j8q spumes 0 = U

suone|ap Joj sade) jo Bujuonisod sj0uU00

8)ep wejsAs eund ay) yum sejy Ajuo seiejep

[eUILLIB) BJOSUOD By} UO Sejlj pelajep |je JO seweu ay) Sisl|
aneysip jew.o) ebueyoleiul ue wolj se|l seejep

slayjo

|le sejsj@p pue punoj Jou sa|y 10} sabessaw [eje} uey) Jayiel jeuonewlojul skejdsip
Ay10eds noA asouy) 1deoxs sajy jje salsiep

ananb waejsAs ay} woyy qol e sajejep

sedej03Q 10 SHSIP 3/SLSY 10 SOQ Woyj sayy sas|ap
aJep uo pejesid so|l sele|ep

aJep 810joq pajesld sa|l see|ep

LIVMW
W31SAS/
[evep:]13ONIS/
AH3NDIONY/

[uINOILISOd/
S3UIM3IN/
D0V
JONVHOUILNI/

NOILVYWHOANI/
3aN10X3/
AHLIN3/

soa/
[elep:l3Lva/
[erep:13HO439/

‘anenb waysAs ay) woyj 10 AI0J0alIp S,8WN|OA B WOJj Sajl sejejep puewwod 313730 eyl

17



soedsa)y

@

SONINHVYMIONY
s3iavy
u:39vd/
9NEg3ANO/
8z1s:31 Y00 1IV/
[oedseiy:]LOaraOlON)/
D07V
8ZIS:31VO0 T1V/
[oedsey:1LSIV/
SHIAWNNANITIONY
3ON3IHIJIIHUSSOHOD/
ONIY344Ng/
3Z1138aVHd1V/

~.

Jogia

et



sebessew Buiurem epnjoul [jou seop]

Bunsy u se|qe} joquiAs pue |8qe| sepnjoul

seul| u se ezis abed buys) seuyep

10aa 17081Q yum esn 1o} el "GO’ Ut 8iqe) [oqWIAS Sepnjoul
swreus|l indu; s sweue|y Jnejep ‘e|y rgQ’ eonpoid [jou seop]
sebessew Joue Je)idwod jo ajy Boj sindino

oadsayy 0} 10 iejuud auy ey} o} Bunsy weibBoid sndino
weiboid 8jgeIndexe Ul siequinu aulj epnjoul [jou seop)

Bunsi| 4340 sindino

Buueyng signop sejqesip

Bunsy eiqel joquis sezieqeydie

aoeds ejqissod jsebie| ey} sealese. |— Jo az/s e ‘ejij Indino 10} ededs seAlese.

SONINHVYMIONY/

s3avy
u:30vd/

DNE3ANO/
[oedseyy:1L03ra0ION)/

90V

[oedsey:1LSIV
SHIAWNNINIIONY
3ON3HISIIHSSOHD/
ONIH344N8/
3ZI1L38VHdTV/
82i18:31v001IV/

48)1dwiod 10QIa eyl suni puewwod 08I0 8yl

—_

19



ojymeu‘s|yp|o

@

[

TVNINYIL/
HILNIHd/
w><>>._<\u_
21S:31 YO0 T1V/,
gedsely: 1Nd.LNO/

$39VdSIONV/
WIHLIONY
TvdLiLany/
SAVMIV/
8215:31 YO0 T1V/
[oedsely:1d1S/
[wIHOLYW/
a334Wdod/
SLINIWNODIONY
HVEIONVHO/
SANIMINVIE/

pe— —

[u]LHvLS/
[ezis:31vo01v/]
oedse|l:ddIS/

13ino/
[ulana/
30130/
s3LAg/
SAVMIV/ _]
AHVNIE/ ]

e’

S3ON3H3441a

o
(1)



seul| Jo spue ay) Je sededs pue sqe) aioubi [jou seop]
[eUIWIB} BjOSUOD 8y} UO SBdusIeyip Sisl|

asedwod 0} %00|q I1s1y seyvads

uosuedwod ul sqe} pue sededs epnjoul [Jou seop]

d71S 40} 8|1 puBWIWOD B Sejessd

ddIS 10} 8} puBWIWOD B S8jesld

[eulwle) 8j0Suod ay) uo sedusiaylp jo Bunsy sesseiddns
Jsyuud auy ey} uo seoussepip suud

Bunsy seoueieyip 10} aweus|y pue 8diAep INdiNo seyioeds
00c-t

s| abue. pieA ‘g S| }nejep ‘ydjew B SNNISUOD Jey) Seul| JO Jaquinu 8y seyoeds
Buns); indino u; speajwio} sepnjoul

asedwod 0) »%20|q ise| seyoeds

SBWN|OA 8iijue om} sesedwod

uosuedwod Ul SJUBWIWOD 8pnjoul [jou seop]

8|1} MU U| SUOIB|ep pue SUOHIPPEe SHJew

e14g-Ag-e1Aq seousseyip sisi|

Buuedwoo ueym sauy yuejq sepnjoul

sa|y Aisuiq sesedwod

d1S Aq epeui sebueyd Aue sxJelu

I1SIXe S80UBJeyIp 10U JO Jeyieym 8|y indino sejeeid

eoeds e|qissod isebie| sy} senlesal |— Jo azss e ‘o)) INdiNO 10} 8oedS SEAIBSEI

WIHLIONY
IYNING3L/
[uliyvis/
S30VdSIONV/
oedse|i:d1S/
sedselly:ddIS/
13IN0D/
HILINIHd/
gedse|i: LNdLNO/

[WIHOLVYW/
Qa334NHOS/
[w]laNa/
301A30/
S1NIWWOOIONY/
HYE3IONVHO/
S3LAG/
SANIMINVIE/
AHVNIE/
Jivdiliany/
SAVMTV/
8215:31v0011V/

"WeY) UBBMIB] SAJULIBYIP BU} SISI| PUB SBjl OM) S8Jedwod puBWIWODd SIONIHI44IA eyl

21



NID38/
soedse|lj @

*
~

TVNINHIL

H3LNIHd/
6218:31v00T1v/

dedsely: 1NdLNO/

3ISHIAIH/
[AuoBejes:]1HOS/
NOILISOd/

3ISYIAIY/
[fuoBetes:ly3gHO/

3SHIAIY/
3Z1139VHdV/

liviw

U LHv1S/

S3NI/

U:aNZ/,
SMJ018avse/

Lvw
SdoV
Livw
JONVHOHILNI/
lvmw
[uuu‘uuul:yanmor
soa/

dNXMOve/

i

AHOLD3HIa

N



s18quinu %20(q JI8Y} SISl PUB SH00|q PeQq 10} BWN|OA SUEDS SYO018ave/

dng Aq pejesid swnjoA € jo A1010e.p SIS dNXove/
Jepio [eoneqeydie u; seujus Aioleup Sis|| 3Z1138VHdV/
8oeds e|qissod 1sebie| ey} seAlesel |- Jo azis e ‘9| Indino 1oy eoeds seAlesal 8ziIs:31vO0V/

"S81I0}J96.Ip BIN|OA SIS|| PUBIWIOd AHOLOIHIA 8yl
ﬁ A INOIaIawnIoN
AHYWNNS/
NOILO310HdION)/
L0/
TIn4/
3344/
1SV4/
3an1ox3/
aETERE[]
U:SNWNTOD/
43149/
SMO0OT18/
SINIMIN/
(evep:latvay
[e1ep:]30NIS/
elep:]3yo 438/




—

—

awinjoA 8y} uo uomisod ajy — NOILISOd
8dA} 8l — IdAL aweu 8l — JAVYN
ezis 8|y — 37IS ajep uonesso — 31vg

aq ueo Aiobejes :Aiobejes Aq Bunsy A1ojo8.ip 8y SLOS
$00|q Buels ‘pesn s1 WDO1G/ i ‘PUE S8ZIS (€100 U) SIS!|
8jep waelsAs Juennd syl yim sejy asoy) Ajuo sis
anaysip abueyoieiui jo Aiojoaup sisy

$8jep uoneeId pue ‘sezis ‘sesle 3al) ‘seweu 8|y SIS
SeeJe 88l ||e Jo sezis sis||

$%00(q peq bujurejuod sa|y jo saweu syuud

43148/ 01 JusjeAinba ‘adA) pue aweu 8}l Ajuo sisy
Aj1oads noA esoy) jdeoxa sajy |ie sislj

UBDS X00|q peq e 10} %20|q [euy seyioeds

8WN|OA Jewlo}-SOQ JO AlojoauIp SISl

paisjep usaq aAey jey) say sisy|

ajep uo pejeasd sajy Ajuo sisi

Jewlo} uwnjod-u ui A10)08.ip Sis)|

1SV4/ 0} sjeainbe :adA) pue sweu ajy Auo sis)|

Bunsy Aiojoeuip Ul seale 8ei) pue sajl JO siequinu 3o0jq Bulels sepnjoul
Ajoeds noA eyl Je Buiuuibeq Aioeuip sisy

8]ep aiojaq pajeald sa|y Sis)|

[f10Ber1ed:]43aH0/
IVL00/
SINIM3IN/
IONVHOHILNI/
TN/

3344/

SaN4/

1Sv4/
3aN1oX3/
u:aNI/

soa/
eETERE[}
[erep:l31va/
U:SNIWNI0Y/
43148/
SHO08/
NID3g/
[erep:]3HO438/

24



puewwod 8y} Buindexe ei0jeq pPelUNOW 8q O} BWN|OA 10} SHEM

8wWeU JOUMO pue () ewnjoA isnf

SISl ‘ATINO 5.; ‘Bupsy) Aiojoeuip Jo BuiuuiBeq Je eweu J8UMO pue (] SWN|OA S8pNjoUl
edeinaq o1-weysAsn3q Jo Aojeulp sish

|eulusa) 8josuod 8y} uo Aiojoeup sisy

SWN|OA UO $X00|q 884) puR ‘asn uj SH00iq ‘Seflj JO Jequunu Sisy

UEOS %20iq Peq 40 390iq Buruels seyjioeds

H3aHO/ 01 usjeainbe

8jep ieye 10 uo peresld seyy (e sist

18pI0 8S19A8) U} AIOYO8IIP SUOS

8wnjoA uo sejy pejosiosd{un] jie sisy

Jejuud auy ayy uo Bunsy Kioyoeup sjuud

3SIP uo sejy Jo siequinu %ooiq Buiuels Jo edejBew uo seyy jo

siequinu aduanbas 8|l S8PNIOUI ‘BWINJOA 8Y) UO INO00 ABY) JBY) JepIo eyl ul sejy SISl
XBJuAs Jo ued aie sjexIBIq 8IBNDS 'BWN|OA JRWLIOI-SOQ 10} DIN Seloeds

Bunsy Aioyoeuip Joj ewreusyy pue 8anep Indino seyioeds

livw

[AINOJaIInNIoN,
SdoL/

IVNINYALY
AHYINNNS/
u1HY1S/
[f106e1e0:]1HOS/
[evep:]30NIS/
3SH3IA3Y/
NOILO31OUdION)/
H3LINIHd/

NOILISOd/
[uuu'uuu):HINMO/
dadsell: LNdLNO/

25



SaHom
ulHvIS/
0savy/
WAINO/
JHONOV
NDI3HO4/
uanNy
SaLAY
#OSVION]
IVNING3L
HIINIHd/
~ 8z1s:31¥001V/

oedsel} @ osedsey:1NdLNO/ ) | dWNA

*a|lj pajeloosse Sy WoJy Jaquinu Jun %sip [eo16o; e seel) puewwod | NNOWSIA 84l

nun-ysip-feaibo; @ INnOWsIa &



SPIOM [B]00 Ui uonBuLIOjuUI SIS

|eutwe} 8josucd o) Indino spues

dwnp o} %001q 181y seyoeds

Piom 8100 Yyoee 40 JusjeAinbe oGavy Sisl|

Jeyuud euy ey o} Indino spues

oedseyy 0} ndino spues

%90iq peytoeds Ajuo sdwnp

sioue Q| sesouby

jewlo; | -1y lou si jey) edeibeuw B sdwnp

dwnp 0} %00iq 1s8| seyjoeds

S8lAQ (8120 Ul uoHBLLIOM SISH

814g 10 piom JE100 Yore JO jJuejeainbe ||OSY I8t [10u seop)
adeds ejqissod Jsebue| ey) senleses |— jo 8zs e ‘e ndino 8y} 10} eoeds seAlese.

sadomw
IVNIWE3L/

U lHVLS/
osavy/
H3LNIHd/
2edse|y: 1Nd.LNO/
WATINO/
3HONDV/
NSI3"O4/
u:aN3a/

SILAG/
nosvioNy
8z1s:31 V00 1V/

"SJBWLIO} SNOLIBA Ui S| JO SJUBIUOD 8y} SIS PUBLLWIOD JWNG UL

27



‘[BUILLIB) B|OSUOD 8Y} UO SIUBIUOD By} SAB|dSIP pue AIOWSW SBUILIEXS PUBLIWOD J 8yl

[sseippe-]ssesppe @ 3



8|y & 0} Indino peype sjoeilp dedselly: LNd LNO/

S[eulws) 2G 1A 10} 101pe gG) 8y sun. 4 1]

Jojuow WX 8y} Jepun sjeulwsl 00 L LA 10} JO)pe I Yy sun. X3IN/

Sjeuiwis) 001 LA 10§ J04pe g3 oy suni as/

Aluo-pee. se eyl suedo 103dSNV/

8|}} B WoJj SpuBWIWOD 0D L selndexe  dadse|y:3 1 NDIX/

sieuiwsa) Adoop.ey 10} J0)P8 | |—1H 8y} sun. a3/

8flj meu e sejeesd 31v3YO/

aoeds ajqissod iseble| sy} sanesel |- Jo 8zis € ‘8| INdINO ay) 10} aoeds seAIess. 8zIs:31v00T11V/

'sajlj 10SY BuiAyipow Jo Bunesid 1oj 101pe 1x8) B Suns puewWOD 1|d3 8y)

9adsa|y:31NO3IXI/

w 8218:3) YOO 1V/ 25/
dedsely: 1 Nd1NO/ bEN
8218:31 V00 11V/ 103dSNV/ a3aw
oedsely @ ~ 31v34o/ Lay/ 1ia3

Version 5.1, July 1984 29



[ Auvuan/]

oadsely @

5Ng3aNoO/
90V
SHISNNNINITION)
3ON3H343HSSOHD/
ONIH344NE/
L 3Zi1138VHd v/ _|
Jo810/
NNHION)/
1dWOHd/
821831 VOO TIV/
[oedseiy:]103r80/
Iam
8215:31 vO01V/
[oedse|y:ldvin/
8218:3 vO01V/
[oedsey:]1SIT/
oadse|i: AHYHEITHNIT/
va019/
8Z21S:31vO01IV/
[oedseiy:131ND3X3/
31voNdnar
[oadsayy:loNg3a/
UNOLLOS/

-

31n03X3

8



[edAy:JedA:MOHSIONY/
[edAy:*]edAr:31GVYN3/
[edAy:"JedAy:31GVSIQ/
[[edAy:"*]edAx]3DONIHIIIUSSOHO/_|
OHOVW/
SONINUYMIONY/
SHOLOIAION)/
U:S1INN/
dVMSIONY/
SOILSILVLS/
[8dAIMOHS/
wybus|:qHOO3Y/
DNE3IANO/
SHIGWNNININIONY/
v/
H3avaH/
aN3LX3/
3SONOVIA/
8dA3000/_|
NVH1HO4/
SONINYVYMIONY/
s3avy
u:3oVd/

—

31



JUSWIWOO B SB 2/ puoAeq suwnjod 8oinos sjeesl — HAD
SOSSOIPPE SAIE[0) SB SBSS8IPPE SIN|0Sqe SO|qUIeSSY — YINY
indino Aseuiq einjosqe sejeieust) — Sgy

8Q ued adA) ‘seAnoellp 1gysq” seyoeds
Jejidwod 108Iq suni

Jopdwoo noge uonewsojul dwnp yseso spuedxe
weiboid yum [1e66ngep Jeyioue 0] 1O Ul

S:W:3: 0} Jusjeainbe — juswnbie ou

sjoqwiAs peuyep-iesn — S sjoquifs seisibey — Y
sjoquiAs Jueurwied — d $Opoo J013 — 3
seweu 0108y — W Sewieu uopoes |oauo) — D

8q ueo ad/; ‘sjoquiAs weiboud jo Bupsy 8ousiejel-ss0I0 sejeieueb

[edAy:"JedA:31aVSIQ/
Jjo8ia/

ISONOVIQ/
[oedsely:IDNg3Q/

[[edAy:""JedAr]3DONIHIITHSSOHD/

HHL 0 ‘Sid ‘SI3 ‘Iv3 8q ued adA; ‘pejessusb epod jo edA} sjonuoo
Buueynq ejgnop sejqesip

8|npow peo| Ul 8p02 8|qeresoies 8yl Aq pesn eq 0} SseIppe JSemo| seleds
Bunsy eiqe) joquiAs sezneqeydye

eoeds

e|qissod jsebie) ey} seaiesel |- Jo 8zis & ‘ejy INdNo 10} eoBdS SEAIESe)

edA1:3009/
ONIH3ddng/
UNOLLOS/
3Z1138VHdV/

6z1s:31¥0011V/

"sejnpow Bupinses ey} suni pue Sxull UBY) ‘sejy 82IN0S SBIqUIBSSE O sB)IdLWOod PuBWIWOd J1NDIXT 6yl

32



oedsayy 0} 10 seyuud eull ey o} dew peoj sindino

lejquesse OYOVYW Suni

sebessew Joue Jejidwod jo ey bo| e sindino

oadsejy 0} 10 1eyuud eul ey o} Buysy Ajquesse Jo uone|idwod sindino
ewn yul| e Aieiqi| e Se ey e sepnjoul

weiboid e|qeinoexe ul siequinu eul| epnjoul [jou seop)

sejy Aseiqy osoBw Aue seyiuepi

s1ebejul pjom-z sejesojje

noyuud uj suondo jJuesnd Jo isi sepnjoul

Bunsy dew peoj jo yed se sjoquiAs |eqo|b J0 8ouele}es SS0I0 Sepnjoul
Je)idwod NyH1HO4 suni

08 UWn|od 0} g/ UWN|od woly seul| indui jo uibrew ybu spueixe
sweusyy indul s| sweusyy }nejep 8|y 8|qeIndexe 1o} sadsejy saiyoeds
319VSIQ/ 18pun paisi| ese sedA} ‘seAnoellp JGYNI’ seyoeds

Bupjuy usym sejnpow Aseiqyl Jo seidoo ejdiinw smojje

sojuoweuw Jejsibe. ynejep seuyeqg — HIY

indino Aseuiq sejqesip 10 sejgeu3 — ONd

TIVOW' dHeLWOINE Sejqesip Jo s8jqeus — 0N

%90iq [oquiks jBOO| Seuyeg — gS7

sweib0id 82in0s Ul siejoRIBYD 8SBIIBMO| §1d80dY — O
s{eqoib ese sjoquiAs peuyepun sewnssy — 199

lutod Buneoy sejeouns) — 1dd

spiode: (gs)) Aioleulp joquiAs feusejul sinding — ©AQA

[oedsejy:ldvN/
OHOVYW/

D0V

[oedsey:]1SIV
sedse|y: AHVHSEITINIT/
SH3IGWNNINIIONY
AdvdalIY

b/

H3aavaH/

vao01o/

Nvd1d04/

aN3LX3/
[oedsejy:]31ND3XI/
[edAy:"JedAy:31@VNI/
31voIdna/



yewuo} Bunsi mouseu Jo apim — NLL

Sjusjuod Jo siqel — O0L

8|qe) joquAS — WAS

8p0d 82IN0g — JHS

siequinu souenbes eulj eoinog — OIS

8p0od Areuiq ‘suoisuedxe osoew — g3

suoisuedxe 0J0B\N — IW

suoisuedxe abue. jeede. ‘suopiuyep o0y — QW

suoisuedxe abue jeade. ‘sjjeo o0y — W

suewnbie ou yum seanoesp Bunsi — a1

Jejunod uopeso] — 901

. sjuswwiod —WO9O
Sljuewsjels QONI' PUe 4|° pue S|BuolIpuOd paysiesun — AND
8pod Areuiq pejeseues) — Nig

6poo Aieuiq pepusix3 — X349

eq ueo ad/} 'seAdap LS| Pue [1SITN] OHOVIN Seyioeds

Bunjuy Jeye wesboid ey uni [ou seop)

G601 0} ¢ s1 8buei pijeA isiejoeleyd ZE| JO YiBue p10o8I JNejep SepLIeAD
punoj si (//) yseys ejgnop Buneuiwue) e [yun seulj Indu; sjdecoe

seu) u se ezis abed buys) seuyep

uone|idwod NvHLHO4 Ul seul Bngep

sepnjoul 11aa 1081a Yum esn Joj ejy Indino Ul seweu joquiks sepnjoul
8|l rgO’ 10} 8weu 8|l seyioeds

[edAy:*]edA: MOHSIONY/
NNHIONYV/
yibue:gHOO3Y/
LdWodd/

u:39vd/

9NE3ANO/
[oedsey:1L03rg0/



Bunsy dew peoj uwnjoo-gg| sndino

sebessew Bujusem apnjou; [jou seop)

siepuiod

J0 sejqe) buipiing Aq sAe.se [uOISUBWIIPAINW NYH1HO4 S$8998 [jou S80p]
9l s

wnuwixew ‘g s! U Jo 8Nn[eA [epiul ‘syun [eoibo] NyY 1HO4 JO Jequinu seuyep
Bups w1 se|qe) joquiAs pue |eqe| sepnjoul

weiboid NyH1HOS a0 dems o} 4N uued [iou seop)

Bunsy u) sonsnels uone|idwoo sepnjou

aAogqe 8yl jo e — TV J0 /

sansoubeip pue epoo pejeieued — goOd 10 ¢

dew abe.io}s pue ‘weiboid 82inos ‘sonsoubeip — €
sonsoubelp pue dew ebeiols — Jyw 10 2

sonsoubeip pue weiboid 80in0s — OHS 10 |

Ajuo sonsoubeip — 0

8q ued adA ewuoy Bunsy NvH1HOS SI04u0d

{ { { ( ( ( ( (

aamw
SONINHVYMIONY/

SHOLO3AION)
U:SLINN/
s3anavy

dvMSION)/
SOILSILVLS/

[adA1]MOHS/
{ Y

~



LoXd

(1l ede1p3Qa) 8sN.L
(1 ede1p3a) 9sNL
2014—-101d

:$901A8p BUIMO||0} 8Y) AjliaA UBD puBWIWOD BY} ‘UoNAO ATNO:AZIHIA/ SUI YIM ‘UOIIPPE U

zoxy
£0d4-20dH 20MH-90)H
(Aluo ss|puey :MQ@ J8pun) LSAH-0SAY S0MY

:seyexsIp pue Sysip BuIMOojjo) 8yl S1ew.lo) puBWIWOd | YINHOS 8yl

LvmWw
eneANYILLYd/
[AINOJASIH3N
ALISN3A3TONIS/
8oInep @ AHINOION)/ _| 1vWHO4

36 Version 5.1, July 1984



puewwod ey} Bupnoexe 810§8q pejunow 8q O} BLUN|OA I0) SHEM
Bunyew.o} JNOYNM SBYLIBA ‘A TNO Unm ‘Bumeurio) Jeye seyueA
yeuioy Asuep ejbuis u sepexsp sieuLio)

Bunjewlo} 810j6q UOHBULILUOD 10} XS [jou seop]

viEVL
14514°14"
GGGSSt
[1]%4 o018
2voleo
weped

0002
000}
ooy
002
0ol
anfea

L1¥200
G2seso
2seset
9zIe9l
LEELEL
000000
uejed

oy

02

[0]8

14

4

3
anjea

:uoneoyueA i0j 8sn 0} suseled 1iq Bumo)jo; 8yl Jo YoM seyoeds

LYW
[AINO:IAIHAN
ALISN3A31ONIS/
AH3NOIONY/

[enfeAINHI3LLYd/

37



S

soedsaly @

[ SONINuVMION) ]

-

SHOLOIAIONY
U:SLINNY/
dVYMSIONY/
SOILSILVLS/
[edA:]JMOHS/
wbue:a40o 3/
ONE3aNo/
8218:31 Y00 T1V/
[oedse|y:]LO3rgolON)/
821S:31Y¥00T1V/
[oedsey:]LSIV/
SHIGWNNINITION)/
v/
H3avaw/
AN3LXY/
3SONDVIQ/
8dAx3q02/

\../v'

NvH.1H04

@
™



eAoqe eyi joje — Ty 10 /L

sopsoubelp pue epod pejeisueb — QoD 10

dew ebeio)s pue ‘weiboid edinos ‘sopsoubelp — €
sonsoubelp pue dew ebeio)s — dJyn 10 2

soysoubelp pue weiboid 8oinos — OHS 10 |

Auo sopsoubelp — 0

8q ued 8dA} ‘fewuoj bunsy NvH1HOS S|oAuoo

G60Y 01 ¢ S| 8buel piea ‘siejorieyd 2| JO Yibus| pi10Je. Jjnejep SepLUIeAo
uonejidwod ey ul (1 uwnjod Ul g yum esoyy) seul bngep sepnjoul

8|y rgO ue 8jeiaueb [jou saop]

oadsayy 0} 10 seyunud eul eyy 0y upsy sejidwod sindino

weiboid e|geinoexe ul sieqwinu sul 8pnjoul [jou seop]

siabejul pjom-om} sejesojje

ynojuud ul suondo Juse.Ind JO ISy Sepnjoul

SUWNjod 08 0) g2 woyy seuyl induy jo uibsew by spueixe

Jejidwod Jnoge uopew.oul dwnp yselo spuedxe

HHL 10 ‘Si4 ‘SI3 ‘Iv3 eq ued adA ‘pejessusb epood jo edA} sj0.u0d
aords

ajqissod isabiej ay} sanuasal |- Jo az/s e ‘ajy INdino Joj soeds saAlesal

[edA:IMOHS/
Wybue:gHOO3Y/
HN83ANO/
[oadseyy:]103raOlON)/
[oedseyy:]1SIV/
SHIaWNNININIONY/
»/

H3aavaH/

[ YEIVE]
JSONSVIT/
8dA1:3000/

8zis:31vo0Tv/

19)1dwi0d NYHLHOS eyl Sun) pUBLILICO NVH1HOS 8yl

39



sebessaw Bujusem apnjoul [jou seop]

siejuiod

jo se|qe) Buipiing Aq sAe.le [eucIsuUsWIPHINW NYH1HOS SS899€ [jou S80p]
91 sl

wnuixew ‘g s U Jo anjeA [eyiul ‘shun (9160 NvH 1HOS 40 Jaquinu seuyep
weiboid NYHLHOS 180 dems 0} SN mojre [iou seop)

Bunsy ui sonsnels uonepdwos sspnjoul

SONINHVYMIONY/
SHOLO3AIONY/
USLINNY/

dvMSIONY/
SOILSILVLS/

40



‘Aiowew oyl ey ebew| Aiowew B SPEO| PUBWIWIOD | J5) 8y

oedsely @ 139

qol punoiBeio} ey) 0} u jeulwIe) SubBisse UTVYNING3L

JNNS3Y 10 syem pue qol punoibe.oy jo sseippe peoj sjuud 3snvd/
qgol punoibe.oj ey) o} eweu |eaibo| e subisse oweu:JNVYN/

azis weiboid jenoe uey Aiowsew u) 8oedS BI0W SBAIESE) u:H344N8/

‘sqof punoiBe.o} suns puewwod NNY4 8yl

UTYNING3L
Isnvd/

SWRU:IINVN/

u:y344ng/ _| dedsely @ NNH4

(o S S (S (R G G

-

<



Ae|dsip jj010s ey} jo uomsod do} ey} sjes uy/
ewil 8uo je pake|dsip 1xe) Jo saul| JO Jequinu ey} s}es uy

"arempley Ae|dsip 09SA 10 | L—LA 8y} SB|qESIP JO S8|qeus PUBIWOD | ©) 8y)

u:y/
uy
NO
440)@ 19

42



[euilIg} 8j0SUCD 8y} UO uohewIou! Sis)) AVNINY3L
Jejund eul| 8y) uo uonewoU! SISy H3INIHd/

"suondo pue $21do} SNOLBA JNOGE UOHEWLIOJUI SISI| PUBLILIOD 4 3H 8yl

uondo/ H3LNIHd/ H_
[] {wew]loidogns @ Joidor @ IVNINHIL/ d13H



&—-)'

eoInep @

\_/
-

—

3401834/

1ivmw
[AINOJaIawnion
U:SINIWD3S/
[13y:130v1d3y/
AH3INOIONY/
sedseliy: 3714/
[13y:Is@o019ave/

liviw
JONVHOHI LNV

livw
SO/

- dNXOove/

~7

3ZIVILINI

3



"Se|qe) We)sAs JONUOW 8y} Ul WU 82IABP SIBJUe PUBLILIOD V1SNI Oyl 9

[eo1nep‘leonep @ TIVISNI

puewwod ey Bunnoexe e10j6q pejunow aq o} BWN|OA JO) SHEM livw
Aioyeuip eyy Buibueyo Jnoym Q| SWINJOA PUB BUIBU JGUMO MU B
S8JLUM ‘ATNO UM :uoezijeniul Buunp g 8wnjoA pue ewseu J8UMO 10 Syse [AINO:laiawnTon
ejeoojje 0} sjuewbes Aiojdeulp Jo Jequinu ey seyoeds U:SINIWD3IS/
SWN|OA pazieniul uo AIojoalip p|0 $810}sel 3HOLS3Y/
8jqe) Jueweoe|de. %20iq Peq [p|o 8y} surele.] sejeeld L3y:]130ovd3y/
uoHezifeniul 81040q UOHBWLUOD IO} HSE [jou seop) AY3INODIONY
anevisip ebueydselul ue sezieniul JONVHOUILNI/
edejbew ejgejooq e sezjepul sedsay: 3714/
adejn3Qg 1BuwLoj-SOQ © Ssezieniul soa/
$)00/q Peq 10} UBDS JoU S8op INg S8l ava I 1i4 Bunsixe sureles /I yum
‘seujue Ai0108.ip Qva 314 S8188I PUB $H00iq PBQ 10} BLINJOA B} SUBDS [134IsMo018ave/
dNE YUM 3sn 10} 8WN|OA B Sezijeniul dNXove/

*8Wwn|oA e uo Aiojoeup Aidwe ue sejum puelwwod JZ|TVILINI eyl



L[

31vadn/
30V1day/

17 oo & ]

Kreaqy

LdWwodd/
31v3vy/
[wlowovw

IAOW3Y/

1dWOHd/
8zIs:31¥00TV/

[oedseyy:]123raolON)/
8215:31¥001V/

[oedsey:1LSIV

LHIASNY

313713

EINE S

1ovHiX3/

—

AdvdaN

¢



30V1d34/ pue LHISNI/ seulquod

awieu awes 8y} JO sejNPow yum sejnpow Bunsixe sesejde.

Kioyeup Areiq) woy sjoquiAs |eqoib seyejep

// YUM ajBuluLIg) 'S8jY Indu) JO Bulj BUO UBY) BI0W SMO|[E

eweue|y indul 0} synejep

aweusyy Indino ‘Aseiql pio ue woyy Areiqy rGO" Meu © 81eeld [jou seop)
A10108.11p 8WEU 019BW 8Y) JO $H00|q Ul 8IS 8y} SI U ‘AueIq) 0IOBW B S8)BeId
oedseyy 0} 10 Jejuud aui ey 0) A1eiql rgO" Ue Jo Bunsy Aioyoeuip e s)ndino
Aseiqy Bunsixe ue o} ejnpow rgO’ ue sppe

o)y ejesedes e ul i sind pue ABiq)| B WOJ} 8INPOUI FO' UB SOASINEI
Aseuq)| B WoJj ejNpow rgO" Ue Sejeep

Aleigl) rgO° Meu e sejeesd

eoeds

8|qissod jsebue| ay) seaeses |- Jo 82/s e ‘ejy IndiNO 8y} 10 eoeds SaAIBSS.

3ivadn/
30Vd3y/
3AONW3Y/
1dWoud/

[oedse)y:]LO3rg0lON)/
[ulodovw/
[oedseiy:11SIV/
1H3SNI/

10VHIX3/

31313/

31v3ayo/

8zi1s:31vo0T1IV/

'Se|eIql| 010BW pue rgO" sejepdn pue Sejesso PUBWIWOD AHYHEIT 8yl

47



soedsel} @

ULINITY
WX/
anfeA:dOL/
NNY/
vav
6zZIS}orIS:NNOYO3IHOL/
aneA AHVYaNNOg/
anjeANOLLOY

—

[enfeA lH34SNVYHL/
[cedseyy: |31V L I0GNAS/
[eneAMOV LS
ATMOS
u:aNNoY/
1dNOYd/
_H aaw
8zIS:31 YO0 TV/
[oedseiy:]dviv
28dsa|: AHVHEIINNIV
sedse|y: AHVYHEIV
3aN1ONV
Ivaosy
uNy
U:gNILXT
8z1:31VO0TIV/
[oedseiy:13.LND3XSIONY/
31vondna
[oedsely:]ongaa
dvNLIgIONV/

3Z1138VHJV/ _|

-

AN

Q



val/ pue ‘LINIY ‘dOL ‘WOoLLOS/

UUM pileAul (8ZIs XOBjS salyioeds ‘82/syoe)s Yum ‘Jewuo) 134" ul ey syul
U anjeA 8y} 0} SuoOied0| pesnun sazieniu

uonoes weiboid e spusixe

8|} Indino ue jo uopesld sesseiddns

aweua|y

indul 0} sjnejep aweusyy Indino ‘ejy INdiNo YN\ 104 sweu seyeds
8|npow Jo Aseiqy e jo saidod adinw smoje

weiBoid yum [1e66nqgep Jeyjoue 0] 1 O SHUY

dOoV/

Yiim plieAu; Arepunoq ssaippe payioeds e je Buiuels uonoes weiboid syuy
GNNOYH3IHO4L/ Pue dOL/ Yiim pijeau;

‘ajnpow peo| ui 8pod 8jqejesoies Aq pesn eq O} Ssaippe 1Semo| seyoads
dewyq ebesn Aiowew e ejesld [jou seop]

i8pio [eoneqeydye ui dew peo) ui sjeqob sisy

aoeds

8|qissod jsebie| ay) sanasas |—Jo az/s e ‘) INdIN0 8y} J0j aoeds saAlesel

[szisyoeIS: JANNOYDIHOL/
uNS/

u:gN3Lx3/

31ND3X30ON/

[oedsay:]3.L.ND3X3/
31voIdna/
[oedsey:long3a/
anjeA AHvaNNO8g/
anjeANOLLOS/
dvWLIg[ON)/
3Z1139VHd v/

8z1s:31vO00T1V/

"unJ 8q ued jey) weiboid e OJuI SBINPOW NGO’ SAUIQUIOD PUBWIWIOD NI 8y L

49



-

-’
-
—
N—v"
-
—
-

Va7 YUM pifeAul 4O L13S" [enUIA se|qeus

dew yui epm saonpoid

uoiNoaxa 10) ssaippe Buiuels seyloeds

ANNOHD

-3H04/ pue NOLLOG/ Uim pijeAul pasn aq o} ssaippe jsaybiy seyjoeds
suoniuyep joquiAs [eqojb jo 8|l e sejessd

anjeA 0} gy UONEOO| U| SSalppe Yoejs Sjes

8|qe) joquiAs HN|T aiqissod 1sabie| smoje

vav

pue GNNOHDIHOL/ UM plieAu! ‘el AvS' Buninses ayy suni ‘Bupjuy Jeye
2 J0 1emod e 8q 1snw u ‘U Jo eidyinw e 0} dn 8IS UOIO8S SPUNO.

// Yiim ejeulwls) ‘saul indur ejdiinw smojfe

2adsayy 0} 40 1auud auy 8y} 0} dew peoj sindino

se|y Areiqy saynuepl

(jewnoap)ge 0} [enbs 10 uey) sss| enjea

PIOM-) S U {NX/ UM Ajuo pijeA ‘dOLLIS’ [enUIA WX 10} Wil ybiy seyioeds
AHVHSEITIANITY/ se swes

WX/ Pue ANNOYODIHOL/ YiM pijeAul :Jewlo} yYa Ul ajy syul

selieiql woly papnjoul 8q 0} s[eqo|b 1o} syse

dew peoj ay) u sjoquiAs [eqo|b |je j0 8duaIa)eI-s5010 Seonpoud

WX/
Ele[IY]
[enfeAly34SNYHL/

eneAdoL/
[oedse)i;:]318Y.LI08NAS/
[enjea:MOvLS/

ATMOTS/

NNY/
u:gNnNoH/
1dWOHd/

[oedsa)y:]dvYN/
2adse|i: AHYHEITHNIT/

U:LINIY

oadse|i: AHYHEIT/
vav

3ANIONI/
vao1o/



C Advyany ]

B [8dAy:-]odA1: MOHSION) ]
921s:31vO001V/
[0oadsayy:]LO3raOlONY/
8z18:3Lv00T1V/
[oadsayy:]LSI7/
[adAy:"JedAr3719YNT/
[edAy:JadAr31gVSIA/
soadsely @ | [[edA:]edAk]3ONIHI4IHSSOHD/ ] OHOVA

'sqol 0} way) subisse pue sis|puey 82IA8p SBYOI8) PUBLIWOD YO 8UL

[[sweuqol = Jeoinep - J[sweuqol = Jeomep @ QvoOl

51



souowsuw Jeysibel ynejap sasuyyeq — H3IY

indino Aseuiq sajgesip Jo s8jqeu3 — DNd

TIVOW' dliewioine sejqesip 40 sejqeus — JOW

%90|q |oquiAs |eoo| sBuyeq — €S

swe.b0.1d 82.n0S Ul S18)0BIBYD BSED 18MO)| S}deddy — D]
sjeqo|b ale sjoquiAs pauyspun sswnssy — 199

yutod Bugeoy seyeouns] — J1d4

spiodai (QSi) Aiojosuip joquiis [eussul sinding — ©ga
JUaWIWOD & Se g/ puokaq suwnjod adinos sieail — Yaod
Sassaippe aAle|al Se Sassalppe anjosqe s8|quwiessy — YINY
indino Aseuiq enjosqge seonpoid — SaY

aq ued adA} ‘seAndallp 1gYSQa” seloads

S:!W:3: 0} Jusjeainbe — jusawnbie ou

S|oqWAS paulyap-1asn — S s|joquiis Jajsibey — Y
sjoquiAs jusuewied — d $8poo 013 — 3
SSWeU OI0BN — N S8WEBU UOI}08s |0Jju0) — O

-
-

[edAy:JedAr31gVSIO/

aq ued adA} :bunsy 4340 seonpoud [[edAy: JedAr]3ONIHIAIHSSOHD/

aoeds

ajqissod jsabue| ay} saniasal |— JO azis e ‘8 INdNo 1o} aoeds samlasal

8z1s:31vJo01v/

19|qUIasSe OHOVIN 8U} Suns puBWIWOd OHOVIN 8UL

52



yewuoy Buisi moureu Jo apim — WLL

SJudjuod 0 8|ge] — DOL

3|qe} |0qWIAS — INAS

8po2 92i1N0S — JHS

siaquinu 8dusnbas aul| 821n0g — O3S

ap0d Aseulq ‘suoisuedxa 010epy — g3W
suoisuedxa o10epN — JN

suoisuedxa abue. jeada. ‘suoniuysp 010N — AW
suoisuedxa abue. jeads. ‘s||ed o0 — OW
sjuswnbie ou yum saanoanp bunsn — Qa1
18junod uonedo] — HO

sjuswwo) — 0D

sjuawelels DANI’ Pue 4" pue S[euolIpuod paysiesun — aNd
8pod Aleuiq pajeisusr) — Nig

8poo Aseuiq papudix3 — X34

8q ued adA} 'seAnoalp LS| Pue [1SITN'] OHOVW Ssaytoads

aweuajy indui 0) synejep aweuayy Indino ‘ajy rgO" ue ajesauab [jou saop]
oadsayiy 03 io iejulid aulj 8yl 0} Bunsy weiboid sindino

ajiy Aseiql oi0eW € Sayuap!

379VSIQ/ Japun paisi| ale sadA ‘saaoanp JgyNJ’ seleds

[odAy:+ JadAi: MOHSION)/
[oadsayy:]103ra0lON)/
{oadsaiy]LSIV
AH”vHEI
[adA1:JadAi:31GYNI/

3 ¢ (



uun %sip (eaibo) ay) o) Bunum nuued [jou seop] 31IHMION/

‘awieu
jea1boj e u subisse Ajjeuondo pue sy Xsip [2160] B UM HUN XSIp BD160| B S81RICOSSE PUBLIWIOD | NNOW 84l

[sweu-somep-eotbo; @3]  osdsely @ wun-ysip-eabo; @@ ILIMMION)  INNOW

54 Version 5.1, July 1984



Version 5.1, July 1984 55



soedsely @

|
|

1dWOHd/
aweuqol[:Aep]:aNVYN/
u:39VdOV1HON)

Lvmw

AH3INO/
H3IINIHd

90 1ON)
NOILYWHO 3NV
313130
u:S31dOYY
SINAM3IN
[evep:laLva
[erep:]3ONIS/
[evep:]13y0d4 38

1)

1Nitdd

b



puewwod 8y} bunnoexe

810j8q pajunow aq 0} 8wn|oA 10} siiem Buluuni sj ININD usym pieAul
8jep Jeye 10 uo pejeesd sajl syuud

pejuud aqg pinoys sajy oyoads Ji syse

(/) useys ejgnop yum

pajeulwis) ‘seuy indur sidninw smojie ‘Bujuuns st ININD usym Ajuo piea
Buiuuns s1 3NIND )1 UsAd did YuM Jsjuud o} INdiNo 8910}

8jep WalsAs yuaLnd yum sajy |fe sjuud

821ABp ey} 0} el Spues ‘Aap yim ‘eweu gol ININD & seyoeds

pejuud aJe Aey) se jeu.e) 8josuod ay) uo seweu o)y 6oj [lou seop]
siayjo |e sjuud

pue punoj jou sejy Joj ebessew [eje; ueyl Jayjel [euonewiojul sAeidsip
8|y Jo uels

1e sebed Jeuueq u apnjoul [iou seop] ‘Buluuns s1 ININD ueum Auo plea
Bupuud leye eyl e sejejep

8jep uo pejessd sajy sjuid

2€ 0} ¢ wouj 8q ued u ‘ayy e jo saidod u syuud

8jep alojeq pejes.d sajy syuud

Lvaw
[erep:130NIS/
AH3ND/

1dNOHd/

H3LINIHd/
SITNAMIN/
aweuqol[:Aep]:INVN/
901ONV/

NOILVAHOLNI/

u:39vd4OVI4ION)/
313713/
{s1ep:la1va
u:s31d0o/
[e1ep:]3H0439/

J8jund 8ulj 8Y) UO S8l 8I0W IO BUO JO SJUSIUOD 8y SHuld PUBLILIOD | NiHd 9UL

.

57



soadse|l} @

Livmw

W3L1SAS/
[etep:]31val3s/
AH3IND/
901ON)/
NOILYWHOSNLI/
3an1ox3/
SANAMIAN/
[sep:l31va/

_Qaun_moz_m\ H_
[erep:]13HO438/ _

103104Hd

3



puewwod ay) Bupnoexe 8i0jeq peyunow aq 0} SWIN|OA JOj SHEM
peyioeds aie jey) sejy SAS" Aue sjosjoud

8)ep Jaye 10 uo pejeald sajl asoy} Ajuo sjoejoid

so|l) peosjoid Aimeu e 0) ajep subisse

8|y yoea Bunoejoid ei0jeq uoHRWLIUOD 10} SHSE

olep weisAs juelnd ay) yum sajly Ajuo syejoid

puewwod ayy Aq peyoeioid sejl ||e [eujwie) 8j0SU0D 8y} uo sy [1ou saop)
siayio |je sjoejoid

pue punoj jou sajy o} abessew |eje; uey) ieyjes jeuonewsojul skejdsip
Ajoads noA esoy) 1deoxe sayy |le syoejoid

8jep uo pejea.d se|y asoy) Ajuo sjoejold

8)ep alojeq pajeald sejy asoy) Aluo sjoejoid

Livw

W3ILSAS/
[e1ep:]30NIS/
[erep:]3Lval3s/
AH3NO/
SINAMIN/
907ON)

NOILYWHOSNI/
3an10X3/
[evep:laLva/
[evep:]3HO439/

‘pajajep aq Jouued Asy) Jey) 0s sejy s10810id pUBWWOD | D3 10Hd duL

N
N

N
N
—
—
o
—
—

/",‘
{
f‘\

59



"ssaippe Anuse. si e weiboid e suejs puewwod HIINIIH oyl

H31IN33Y

"8WN|OA WalsAs ay) woyy sweiboid suni pueWIWOD Y 8y

Jedssly @ H

3



N

"$8|qe) WaelsAs 8y} Woi) sweu adIASp B SIes|0 PUBWWOod JAOWIYH 8yl

[eo1nepJeoinep @ IAOW3IYH

61



pejosyoid se ajy e 3iew [jou saop)

8jep walsAs Jualnd ay) Yum syl Ajuo saweual

[euiw.8) 8|0suod 8y} uo paweus. sejy isy [jou ssop]

$18Yl0 ||e saweua.

Pue punoj jou sayy ioj abessaw [eyey uey) Jayjes |euonewojul sAejdsip
8]Bp Uo pejeaid sejl Aluo seweus.

3jep 8iojeq pajesld sa|l Ajuo seweus.

NOILO3.L04HdION)/
S3UAM3IN/
50O1ON)

NOILYWHOSNLI
[erep:]31vay
[e1ep:]13HO438/

‘8|l bunsixe ue o) eweu meu e subisse puewwod JNVYNIYH oYL

-

soedsajy-indino @ soadsejy-indul @

Livm/

W3L1SAS/
[evep:]3LvaL3s/
30V 1d34[ONY/
AH3ND/
NOILO3LOHdION)/
901[ON)/
NOILYWHOANI/
SINUIM3N/
[evep:]aLvar
[a1ep:]30NIS/
[s1ep:]3H0O438/

3ANVN3Y

1

Y
©



'sajqe) wajsAs punoibxoeq sazijeniul puewwod | 3SIY 8yl

puewwod ay) Bunnoaxa a10j8q pajunow ag 0} WN|OA 10} SHem
s8|lj SAS 0 Buiweuss smoje

8jep laye 10 Uo pajeald S8y seweus)

Sejlj peweus. |je 0} ajep subisse

sweu awes ay) buiaey eyy Bunsixe ue aoeidal [jou seop)

3|y e Bujweuas 310}9q UOHBWIHUOD 10} SHSE

—
—
".‘\
—
—_—
—
—_—

13S34

Livw

W3LSAS/
[evep:]3ONIS/
[erep:]31vaL3s/
30v1d34[ON)/
AH3NOD/

3



‘90IABp
PaINjoNIIS-ell JOYIOUE WOy 10 ‘Y 8d1nep ynejep sy woiy wesboid B suni pue SpeO| PUBWIWOD NNY 841

wawnbre @
bsyandino @]  syndur @ oadsely @ NNY

‘PUBWIWOI ANIJSNS © Jeye qol welsAs 10 punoiBelo} e Jo uonnoexe senuUOd JWNSIH oYL

sweuqol @ 3IWNS3H

3



‘suoiido 13§ IIe 0 1S 8181dwoo © Joj UOKOeS SIY} JO Pue ey} 1B SPUBLIWIOD | 3S JO ISH 8y} O} Jejey
‘siejoweled WeSAS 8WOS JO SeN[EA 8y} PUB Si8jpuBY B8IIASP JO SolsuejoBIBYd sebueyd puBWWOD 13S 8yl

wey
[uowpuoo“Juompuod @  eweu-8diep-eolsAyd @ 13S

[sseippe-][ssaippe‘][ssaippe-]ssaippe
WL 8Y} JO Bk Sislawieled 'ajy B 0} Alowew JO Seale pajos|es SejliM PUBLIWOD JAYS 8yl

[sielowried @) oedsely @ 3IAVS

“



3 \ \ \ \ \ \
Buyuud Ausuap pssueyus asn

sbumes £10108} S} 0} (eUIWIB) WINBY

payioads se ajep weishs ayj sies

punoibxoeq MiBp B UO SI18108IBYD YD Julig

8|qIsiA[ul] eq 0) J0sind asnen

mojleA ‘ajym ‘pal ‘ejuabew ‘ueko

‘an|q §oe|q 8Je $10j00 210j09 0) punoibxoeq pue LI0j0d O} IX8) By} S18S
pesseid usym o0 0} sAey esneo [jou] og

189saJ 1§Os B wiouad

Ae3 00 L LA © se uonoun; o} Aax OO SdVD ashed

Bunuud pjoq esn [jou] oq

300|q € Se J0sind 8y} Ae|dsig

apow Aseuiq 0 %20|0 Wa)SAS 8y} SUBAUOD

apow gDg 01 20|20 WeisAs 8yl SUeAu0)

194N YOVAHIAMSNY eyl ol ixa) 8de|d

3ISN3A
S1Inv43a

A www:pp:31vq
HHva
HOSHNIION]

2HO100 NO LHO10D
MOIMO[ON]

Hv310

Sdvd

alo8loN]

o018

gosgoN

aosg
AXBY:MOVEHIMSNY

:81e sapow

dN13S 8yl 3000 walsAs pue ‘Jejuld ‘|euiwie) 8y} 10} SONSLIBIORIBYD SIBMPIBY S18S PUBLIWOD dN13S 8yl

spow @

Y0010

H31NIHd
TVYNINHIL) @ dNi3S

66 Version 5.1, July 1984



u8eIds SSOI0B Puodes Jed seul| XIS ||019S

sbumes jueind moys

Koy 1e)umedA; se uonouny o} Aex YOO SAVYD esned
SOlISleloBIBYD [BUILLI) BABS

solsueloeIeYd paAes Ajsnoireid 0} [euiwie) jesey
umop pjay si Aey ueym sisejoeieyo yeedss [jou] oq
ebed Jed seuy u juugd

padAl si @ ueym @ eyeseusb [jou] oq

Bunuud Ayjenb owew esn

uibrew jybu wouy suwnjod g jjeq punos [jou] og

youy Jad siejoeleyd G'gl pue Ajsuep jew.ou 8sn
punoibxoeq bl e uo sisjorIBYD YJBp jJulld

you Jed siejoeseyd 0| pue Ajsuep peoueyue esn
8apod Anunod peyiosds ayy 10j Juoj ay) asn

POAISJ8) SE ISB) SB US3I0S SSOId® Sauijj |j0J0S

apow 3DV 1HILNI [ixe] sejug

you Jed siejoeseyd u julid

sabessaw J73H 8y} 0} 181uiod e SAID

8pow DIHJVYHD 83

001 1A dousuab e se Auanb ) 8oinap o} Ajdey

apow awi sbuines 1ybihep-uou Ojul ¥00j0 WalSAs ayi Sing
apow awp sbuiaes Jubikep ojul ¥00j0 welsAs ay) sing
wawubie Joy yout 21/1 4N Jaded arop

HLOOWS
MOHS

14IHS

3AAVS

13S34
1v3d3H(ON]
UHLONI 13OV
ANITMINIONI
OW3W
T3ENIDHUVINION]
ONILSIT

iHen

eI
xxx“.UZ(J

dNnr
39v143INIION]
U IVLNOZIHOH
d13H

OIHdVHD
0010I43IN3D
1SAON

1sa

NMOQd

Version 5.1, July 1984 67



8pow INoY $g Ot %I0j0 WalsAs 8y sind
epow INoY g1 Ojul %O0|0 WelsAs ey} sind
ueeIds SsoIoe siejorieYd 08 Aejdsi]
ueeIds SS0Ioe SieloeIRYd ge | Aeidsig
aul| Bumoyjoy ey) 0} punose deim [jou] og
8pow g6 LA Jeju3

apouw dyveds 001 LA Ol [eulLLs) 18S
youi Jed seuyj u Juud

wewubie 1oy youl Z1/L NMOQ Jeded erop
9109s18pun Ue Se J0sINd 8y) Aeidsig
Bunuud pauysepun asn [jou] og

peyioeds se aw welsAs ey} s1es

8pow J|HdVHY ¥x3

sqe) jje Jes|D

suwnjod payoads e sqe) jes

HNOHYe
HNOHZ!L
SNNN10208
SNWN1092¢EL
dvHMION]

2SLA

00L4A
uryOILHIA

dn
3HOOSHIANN
3INIY3aNnION]
SSIWWIYY: I 1L
1xaL

SAV.ION
uuuisgvl

68 Version 5.1, July 1984



‘@Iempiey o|qe|ieAe
ey} pue uoneinByuod JOHUOW 8y} INOGe UONBLLIOJUI [BUIULIE) 8|OSUCD 8y} UO SISI| PUBLUWIOD MOHS eul

[ STVNIWY3L =]

13s8ns

anano

AHOW3W

sdor
[evep:lOL/
TVNINY3L/
AHVWINNS/
H3LNIHd
sadsey: L NdLNO/
[e1ep:lwoY S/
Jedsajy: 3 N4/

L n—l-(\ —

SHOYH3

{Aep:]S301A3Q

NOILYHNDIINOD

L v @ _J] MOHS

—

Version 5.1, July 1984 68.1



y ) ) 3 \ \ ,

sjuawubisse ao1A8p pue sadAap pajjeIsul SISy

uoddns [euiwsapinw yim Ajuo pilea ‘sfeuiwia) sAoe Aue jo snjejs Sisi|
10848 Ul Ajuaiino Bumasgns ysip @016} sisi

ananb

J8nd jo sjusiuod sisi| ‘Bujuuni si J00dS 10 ININD ueym Ajuo pirea
NOW) PUB HSN 8y} o sassaippe 8seq pue ‘sie|p

-uey 8d1A8p pue sqol jo suoneso| ‘Aiowsw eaishyd jo uoneziuebio sisy
sy Ao

-wew pue ‘sjejs ‘Aiuond ‘sjosuod paubisse ‘siequinu pue saweu qol sisy
|eujwia) 8josuod ay) uo Boj Jous she|dsip

Ajuo sious Oy sisi|

Jeyund auy ayy uo Boj Joue syuud

8|lj & 0} yodai J0Lid 8y} SeIm

8)Bp 81087 P8IINI0 JBY} SI0LI8 |[e S)SI|

8jep Jaye 10 UO Palinddo0 Jey) SI0.L8 e Sis)|

8|1} e wouy 60j Jo.1d Ss)si|

P81Ind00 8AeyY ey} S10.18 ||e SiSii

sigjsuel) O/ Inoge uonew.oju sepiroid

801A8p Jey) Ajuo Jnoge uonew.ojur sAe|dsip

‘ASP UM :S8SSB8IpPE 10j08A PUB ‘SNIBIS ‘SI3JpUBY 8DIABP B|qB|IeAR 8Y) SIS||
sainesj |ejoeds pue ‘uone.nbiyuod asem

-piey ‘y08ye ul suondo | IS JoHUOW ‘|aAa| Yoled ‘UOISIBA JONUOW By} SIS)|
suondo | 3SENS PuB ‘AHOWIW ‘STVNIWHIL ‘SEOr (Sluswnbie ou yim
MOHS) swewubisse 8o1nep ‘SIDINTA ‘NOILYHNOIANOD 8ur sepnjoul

\ \
uopdo ou
STVYNINE3L

1388NS
3IN3NO
AHOW3N

sgor
IVYNIWGIL
AHVNNNS/
H3LNIHd/
o8dsa|lj: LNdLNO/
[erep:loL/
[a1ep:]NOY4/
dadsayly: 3714/
v/

sHOHY3

[repils301A3a
NOILYHNDIINOD

v

68.2 Version 5.1, July 1984



puewwod ay} Bunnoexe e10jeq PejUNOW 8q O} BWN|OA 10} SHEM livw
uoijesedo ezeenbs ey) buiwioped eiojeq uopewyuOd 10) %se [jou seop) AH3NODIONY
80/A8p Ul peijioeds awn|oA INdINO 0) BwNOA Indul woly sejy s8idod 82IAep: L NdLNO/

"8WN|OA B UO S8ujus AI0j08iIp PUB $30|Q PESNUN |jB S8JBPIOSUOD PUBLLWIOD 3ZIINDS UL

LiVMm/
AH3INOIONJ/
eoInep @ adInep: INd1NO/ 3Z33N0S

!

( R T S G G R G G SR

Version 5.1, July 1984 68.3






—

qol weysAs sy} 0} u [eujwe) subisse UTYNIWY3 L

puewwod IWNSIY 40} sirem pue weiboid jo sseippe peoj sjuud 3snvd/
weiboid e 0) sweu qof [esibo) e subisse sweuqol:3NVYN/

9-1 = U aieym ‘|8A8| Aioud uoynoexe subisse U3AIY

8zis weib0.d [emoe o) uomppe ul Alowew Jo Spiom U s8jedo|e u:H344ng/

‘sqol wejsAs suels puewwod NNYS eyl

U IYNING3L
asnvd/
sweuqol-jeaibo|: IWVN/
um3A3 Y

u:y344ng/ Jadsaly @ NNYS

69



‘qol weysAs 10 punoibelo} e Jo uonnoexe sdojs Ajuesodws) puewwod ANIJSNS 8yl

[eweugol @] AN3ILSNS

'sseJppe payloads ay) je weiboid e Jo uonnoexs suibaq puewWwod 1HYLS 8yl

[sseippe @] 1WVIS

70



"aut) welsAs ey} sjes 1o sAejdsip puBWIWOd JNIL 8YL

[ss:wwiyy @] 3IWIL

Version 5.1, July 1984 71



puewwod ay) bunnoexe 810j8q PaIUNOW 8Q O} BWIN|OA IO} S)EM
8jep isye 10 uo pajes.d sayy Ajuo sjunud

o)y Bunuud 81048q UOHBWIHUOD IO) SHSE

ajep wajsAs Juaund ay) yum sapy Aluo sjund

padA} ase Aey se se|y jo saweu juid [jou saop]

siayio (e syund

pue punoj jou sajy 1o} sebessaw [ele; uey) Jayles jeuonewlojul sAedsip
Bunuid Jeye sy e seje|9p

8jep uo pejeald sajy Ajuo sjuud

2€ 0} Z woyy 8q ued u '8y e Jo s81dod u sjuud

8jep 81048q palea.d sajy Ajuo sjuud

LIVM/
[a1ep:]30NIS/
AH3INO/
SINAM3IN/
90O7lON)/

NOILYWHOSNLI/
3137130/
[svep:]a1vay
u:s31d09/
[s1ep:]34O438/

‘[BUILLIS) B|OSUOD 8Y) UO S8 810W 10 SUO JO SIUBNUOD 8y} Sjulid PUBWIWOD JHAL 8Y]

o—

soadsa|y @

-

L

Livm/

AH3IND/
901[ON)/
NOILVYWHOANI/
3137130/
u:s31d0Y/
SINAMaN/
[evepi]31va/

[erep:130NIS/ H_ p
[evep: 1340438/ 3AdAL




'sqol wesAs pue punoibeio}
PajeulwIs) seaowal osfe )| Aiowsew woyy sie|puey papeo| AjSnoinaid SeAOWS) PUBWIWOD avolINN 8yl

h [swreuqol-*Jeweuqgol
[801n8p " **]aoinap avoiNn

73



soedsell} @

— 7Y
W3LSAS/
[eep:]31valL3s/
AH3ND/
901[ON)/
NOILVYWHOSNY
3an1ox3/
SIUAM3IN/
[step:l31va/

_H [a1ep:]13ONIS/

| [erep:]3HO439/

—

|
11

10310HdNN



puewwod ay) Bunnoexe e10jeq pejuNOW 8q O} SWINJOA 10} SHEM

peyioeds aire jey) se|y SAS" Aue woyy uonoejoid seAows.

8)Bp I8Ye IO U0 pejessd sejy ||e wolj uonoejoid serowsl

se|y peyosjoidun Aimeu jje o} ajep subisse

8jij yoee wouj uonosjoud Buinowe. aiojeq uonewIyUOD 10 SYSE

alep walsAs Jus.nd 8y} eAeY Jey) sejy 8oy} AjUO WoJ) Uo)o8}0.d SBAOWS)
puewwos ey}

Aq pajosjoidun sejy |{e JO SeWeU 8y [BUILLIB) B]OSUCD By} UO IS)| [10u Saop]
S18Y10 ||e wolj uondejoid seAow

-81 pue punoj jou sayy 1o} sebessew |eje} uey) Jayiel [euonewloul Spuld
Ayioeds noA ssoy 1deoxe sey ||e Wwols uonoejoid SeAoWs.

8]ep UO pejes.d Saly Woly uondslold SeAOWS!

8]ep 81048q pejessd S|l wolj uonoeloId SeAowWwa.

Livmw

W3ILSAS/
[e1ep:]130NIS/
[erep:]a1vaL3s/
AH3NO/
S3NAM3IN/

901 ON)

NOILVYWHOANI/
3an10X3/
[oep:]aLvas
[erep:]3HO438/

‘Pelelep aq ueo Asy) Jey) 0s sejl wolj uondsoId SBAOWS) PUBWIWOD 1931 OHJNN UL

)
—
Van
—
—
(
-
—
!

N
—.

75



76

!



SET Commands

Both the monitor and the device handlers have SET commands.
Most of the device handler SET commands affect only the copy
of the handler on SY:. Any copy of the handler in memory is not
affected. The few exceptions are marked with an asterisk (*) or a
plus (+). An asterisk indicates that any memory-resident copy of
the handler and the disk-resident copy of the handler are
changed. A plus indicates that only the memory-resident copy of
the handler is changed.

The monitor SET commands, such as SET USR NOSWAP, set
or clear status words in the resident monitor.

Device
or
Item Condition Effect
CR CODE=n Modifies the card reader handler
to use either DEC 026 or DEC
029 card codes
CRLF Appends a carriage
return/linefeed to each card im-
age
NOCRLF Transfers each card image with-
out appending a carriage
return/linefeed
HANG Waits for user correction if reader
is not ready
NOHANG Generates an immediate error if
reader is not ready
IMAGE Reads each card as a 12-bit bi-
nary number
NOIMAGE Translates card codes to ASCII,
as set by the CODE option
TRIM Removes trailing blanks
NOTRIM Transfers full 80 columns per
card
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DD

DL

DM

DUx
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CSR=n
CSR2=n
RETRY=n
SUCCES
NOSUCCES
VECTOR=n

VEC2=n

CSR=n

RETRY=n

SUCCES

NOSUCCES
VECTOR=n

CSR=n
RETRY=n

SUCCES

NOSUCCES
VECTOR=n

CSR=n

Uses n as the CSR address for
the first DECtape Il controller
Uses n as the CSR address for
the second DECtape |l controller
Sets the number of retries after
an /O error

Logs successful I/O transfers as
well as errors when running the
error logger

Logs only I/O errors

Uses n as the vector address for
the first DECtape |l controller
Uses n as the vector address for
the second DECtape Il controller

Uses n as the CSR address for
the DL handler

Sets the number of retries after
an /O error

Logs successful I/O transfers as
well as errors when running the
error logger

Logs only I/0 errors

Uses n as the vector address for
the DL handler

Uses n as the CSR address for
the DM handler

Sets the number of retries after
an I/O error

Logs successful I/O transfers as
well as errors when running the
error logger

Logs only I/O errors

Uses n as the vector address for
the DM handler

Uses n as the CSR address for
the first port of the DU MSCP
controller



Dw

CSRm=n

PART =n

PORT =n

RETRY =n
SUCCES
NOSUCCES
UNIT=n

VECTOR=n

VECm=n

RETRY =n

SUCCES

NOSUCCES
WCHECK

NOWCHECK

WRITE

Valid only if handler is assembled
for multiple ports; uses n as the
CSR address for DU port m; m
can be 2, 3, or 4

Assigns DUx to MSCP partion n;
initial n is 0

Valid only if handler is assembled
for multiple ports; assigns DUx to
MSCP port n; initial n is 0

Sets the number of retries after
an /O error

Logs successful I/O transfers as
well as errors when running the
error logger

Logs only I/O errors

Assigns DUx to MSCP unit n; ini-
tial setting defines n equal to x
Uses n as the vector address for
the first port of the DU MSCP
controller

Valid only if handler is assembled
for multiple ports; uses n as the
vector address for port m; m can
be 2, 3, or 4

Sets the number of retries after
an /O error

Logs successful I/0 transfers as
well as errors when running the
error logger

Logs only I/O errors

Verifies output to RD50 or RD51
disks by reading data after writing
it to the disk

Does not verify output to RD50
and RD51 disks

Write-enables RD50/RD51 drive
unit O
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NOWRITE

DXx CSR=n
RETRY=n
SUCCES
NOSUCCES
VECTOR=n

* WRITE
* NOWRITE

DYx CSR=n
RETRY=n

SUCCES

NOSUCCES
VECTOR=n

* WRITE
* NOWRITE

DZx RETRY=n

SUCCES

NOSUCCES

EDIT EDIT

80 Version 5.1, July 1984

Write-locks RD50/RD51 drive unit
0

Uses n as the CSR address for
the DX handler

Sets the number of retries after
an /O error

Logs successful /O transfers as
well as errors when running the
error logger

Logs only /O errors

Uses n as the vector address for
the DX handler

Write enables DX unit x

Write locks DX unit x

Uses n as the CSR address for
the DY handler

Sets the number of retries after
an /O error

Logs successful IO transfers as
well as errors when running the
error logger

Logs only /O errors

Uses n as the vector address for
the DY handler

Write enables DY unit x

Write locks DY unit x

Sets the number of retries after
an 1/O error

Logs successful /O transfers as
well as errors when running the

error logger
Logs only I/O errors

Defines EDIT.SAV to be the de-
fault text editor for the keyboard
monitor EDIT command



EL

ERROR

EXIT

{

KED
K52

+ LOG
+ NOLOG

+ PURGE

WARNING
ERROR

FATAL
SEVERE

NONE

SWAP

NOSWAP

Defines KED.SAV to be the de-
fault text editor; requires a VT100
terminal

Defines K52.SAV to be the de-
fault text editor; requires a VT52
terminal

Turns on error logging in SJ moni-
tor

Turns off error logging in SJ moni-
tor

Clears internal error log buffer in
SJ monitor

Aborts indirect command files and
KMON commands if warnings, er-
rors, or severe or fatal errors oc-
cur

Aborts indirect command files and
KMON commands if errors or se-
vere or fatal errors occur

Aborts indirect command files and
KMON commands if severe or fa-
tal errors occur

Allows indirect command files and
KMON commands to continue, if
possible, despite severe or fatal
errors

Saves running program in swap
blocks when program exits so
that it can be restarted with
REENTER command

Disables writing of program to
swap blocks when program exits
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KMON IND

NOIND

LDx * CLEAN

* WRITE
* NOWRITE

LP CR
NOCR
CSR=n

CTRL

NOCTRL
FORM
NOFORM
FORMO
NOFORMO
HANG
NOHANG

LC
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Causes indirect command files
(@filespec syntax) to be inter-
preted by IND.SAV

Causes indirect command files to
be interpreted by KMON. The
syntax $@ filespec forces NOIND
interpretation even when SET
IND is in effect

Checks all logical disk assign-
ments to make sure they are valid
Write enables logical disk unit x
Write locks logical disk unit x

Passes carriage return characters
(octal 1£) to the line printer

Does not pass carriage return
characters to the line printer
Uses n as the CSR address for
the LP handler

Passes all characters, including
non-printing control characters, to
the line printer

Ignores non-printing control char-
acters

Uses the formfeed character (oc-
tal 14) to generate formfeeds
Uses multiple linefeed characters
to simulate formfeeds

Issues a formfeed before printing
block 0

Does not issue a formfeed before
printing block 0

Waits for user correction when
the line printer is not ready
Generates an immediate error
when the line printer is not ready
Sends lowercase characters to
the line printer



LS

NOLC
LENGTH=n

SKIP=n

TAB

NOTAB
VECTOR=n

WIDTH=n

CR

CSR=n

CTRL

NOCTRL
FORM
NOFORM
FORMO
NOFORMO

HANG

Translates lowercase characters
to uppercase before printing
Defines length of page; initial
value of n is 66

Defines number of lines to skip at
page break; use with SET LP
NOFORM

Sends TAB characters (octal 11)
to the line printer

Simulates tabs with spaces

Uses n as the vector address for
the line printer

Sets line width to n; n can be 30
to 255(decimal); initial value of n
is 132

Passes carriage return characters
(octal 15) to the line printer

Does not pass carriage return
characters to the line printer
Uses n as the CSR address for
the LS handler

Passes all characters, including
non-printing control characters, to
the line printer

Ignores non-printing control char-
acters

Uses the formfeed character (oc-
tal 14) to generate formfeeds
Uses multiple linefeed characters
to simulate formfeeds

Issues a formfeed before printing
block 0

Does not issue a formfeed before
printing block 0

Waits for user correction when
the line printer is not ready



NOHANG

LC
NOLC
LENGTH=n

SKIP=n

SPEED=n

TAB

NOTAB
VECTOR=n

WIDTH=n

MM DEFALT=9
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Generates an immediate error
when the line printer is not ready;
requires device timeout support in
the handler

Sends lowercase characters to
the line printer

Translates lowercase characters
to uppercase before printing
Defines length of page; initial
value of n is 66

Defines number of lines to skip at
page break; use with SET LS
NOFORM

Sets the printer to run at baud n,
where n can be any of the follow-
ing baud rates:

50 1200

75 1800
110 2000
134 2400
150 3600
200 4800
300 9600
600 19200

This command is valid only when
running on a Professional 300 se-
ries system.

Sends TAB characters (octal 11)
to the line printer

Simulates tabs with spaces

Uses n as the vector address for
the LS handler

Sets line width to n; n can be 30
to 255(decimal); initial value of n
is 132

Sets defaults for 9-track magtape



—
~~ MT
—

PDx
7 RK
s
o

SL

DENSE=n

ODDPAR

NOODDPAR

DEFALT=n

DENSE=n

DUMP

ODDPAR

NOODDPAR

* WRITE
* NOWRITE

CSR=n

RETRY =n

SUCCES

NOSUCCES
VECTOR=n

Sets density for 9-track magtape
handler; n can be 800, 809, or
1600
Sets odd parity for 9-track mag-
tape
Sets even parity for 9-track mag-
tape

Sets defaults for 7- or 9-track
magtape; n can be 7 or 9

Sets density for 7- or 9-track mag-
tape; n can be 200, 556, 800,
807, or 809

Writes bytes to 7-track magtape
at 800 bpi

Sets odd parity for 7- or 9-track
magtape

Sets even parity for 7- or 9-track
magtape

Write enables PD unit x
Write locks PD unit x

Uses n as the CSR address for
the RK handler

Sets the number of retries after
an /O error

Logs successful I/O transfers as
well as errors when running the
error logger

Logs only /O errors

Uses n as the vector address of
the RK handler

Automatically checks for type of
terminal

Enables use of SL by KMON but
not by user programs



LEARN
NOLEARN
OFF

ON

SYSGEN

TTYIN

NOTTYIN
VT52
VT62
VT100
VT101
VT102

WIDTH=n

SP FLAG=n

FORMO

NOFORMO
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Leaves help text on screen and
scrolls input below it

Does not keep help text on
screen

Disables single-line editor
Enables single-line editor for use
both by KMON and by user pro-
grams and loads the SL handler
Configures the SL handler to
match the current monitor's
SYSGEN parameters

Enables single-line editing of
.TTYIN input; if special made is
set (bit 12 of the JSW) this com-
mand has no effect

Disables single-line editing of
.TTYIN input

Configures the SL handler to use
the type of terminal you specify
Sets line width to n; n can be 30
to 132(decimal); initial value of n
is 79

Sets the number of flag pages to
generate whenever SPOOL be-
gins printing a file. The default for
nis 0. The largest value for n is 4
Issues a form feed on the output
device each time SPOOL en-
counters block 0 of a file to be
printed; useful if the output device
handler does not support its own
FORMO option

Turns off FORMO mode



KILL

NEXT

WAIT

NOWAIT

WIDE

NOWIDE

-- CONSOL=n

-- CRLF

- NOCRLF

FB

- NOFB

FORM

Removes all currently spooled
output from SPOOL's work file
Stops sending output from the
current file, discards the remain-
ing spooled output for that file,
and begins sending output from
the next listing in SPOOL'’s work
file

Suspends sending output from
SPOOL’s work file to the output
device, but does not delete any-
thing from the work file; SPOOL
continues to accept input with

-SET SP WAIT in effect

Resumes sending spooled output
suspended by the command SET
SP WAIT

Causes SPOOL to generate 132-
column flag pages

Causes SPOOL to generate 80-
column flag pages

Changes background console ter-
minal to terminal defined as logi-
cal terminal n; requires multitermi-
nal support

Automatically inserts carriage
return/linefeed when you attempt
to type past the right margin

No special action is taken at the
right margin

Treats €RLUF), €RLUB), and €RLX)
as program control characters
Assigns no special meaning to
€TRLUE), CTRLUB), and CTRLX)
Indicates that the console has
hardware formfeed capability
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USR

VM

+ NOFORM
+ HOLD
+ NOHOLD

+ PAGE

+ NOPAGE
+ QUIET

+ NOQUIET

+ SCOPE

+ NOSCOPE

+ TAB

+ NOTAB

+ WIDTH=n

SWAP

NOSWAP

BASE=n

Simulates formfeeds with eight
linefeeds

Enables Hold Screen mode for
VT50/VT52

Disables Hold Screen mode for
VT50/VT52

Interprets as XOF and
CRI/Q) as XON to stop and start
terminal output, respectively
Disables special handling of
and

Disables echoing of lines from in-
direct command files

Enables echoing of indirect com-
mand file lines as they are pro-
cessed

Echoes RUBOUT characters as
backspace/space/backspace
Echoes RUBOUT as backslash
followed by the character(s) de-
leted

Indicates that the console termi-
nal has hardware tab stops
Simulates tab stops every eight
positions

Sets the terminal width to n; n can
be 30 to 255(decimal); initial
value of n is 72

Allows the background job to
swap the USR

Locks the USR in memory so that
it cannot be swapped

VM handler uses only memory
above n; value of n is physical ad-
dress divided by 100(octal)



WILD

XC

XL

EXPLICIT

IMPLICIT

SPEED=n

CSR=n

VECTOR=n

The system recognizes file speci-
fications exactly as typed

The system fills in missing fields
in file specifications with wild-
cards (asterisks)

Sets the communication port to
run at baud n, where n can be
any of the following baud rates:

50 1200

75 1800
110 2000
134 2400
150 3600
200 4800
300 9600
600 19200

Uses n as the CSR address for
the XL handler
Uses n as the vector address for
the XL handler
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RT-11 Utility Program Options and
ODT Command Summary

RT-11 utilities use the Command String Interpreter (CSI) to pro-
cess the command lines typed to them.

CS| Command String Format
output-filespecs/options = input-filespecs/options
Syntax
output-filespec (up to three files)
dev:filnam.typ[n],...devfilnam.typ[n]
input-filespec (up to six files)
dev:filnam.typ,...dev:filnam.typ
/option
/x:oval or /x:dval.

Mnemonic Meaning

dev: 1- to 3-character device name

filnam 1- to 6-character file name

typ 0- to 3-character file type

[n) length of output file; brackets are part of syntax

/X option character

oval optional octal argument or Radix—-50 3-charac-
ter argument

dval. optional decimal argument; indicated by deci-
mal point

= separates output and input filespecs

Some utility programs, such as BINCOM, have particular mean-
ings assigned to particular files in the CSI command string. In
these cases, the syntax of the utility’'s command line is shown in
detail.
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BINCOM (Binary Compare Program)

Syntax

.R BINCOM

*[listfile][,SIPPfile] = oldfile,newfile[/options]

Options

/B Compares bytes instead of words

/D Compares two entire volumes

/E:n Ends comparison at block n

M Prints help information on terminal

/0 Creates a differences listing file or SIPP com-
mand file even if no differences between the
input files are found

Q Suppresses terminal output of differences

/Sin Starts comparison at block n



BUP (Backup Utility Program)

Options

N Backs up a large volume on multiple smaller
volumes

L Lists directory of a backup volume

X Restores a large file or, with /1, a large volume
from multiple backup volumes

1Z Initializes a volume for backup

no option Backs up a large file on multiple smaller vol-
umes
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DIR (Directory Listing Program)

Options
/A
/B

/Cn
/D{:date]
/E

/F
G

NJ[.date]
/K[:date]
L
M
/N
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Lists directory alphabetically

Includes starting block numbers in directory list-
ing

Lists directory in n columns; ncanbe 1 to 9
Includes only files with date

Lists entire directory, including unused spaces
Lists short format directory in five columns
Lists directory entry of specified file and all sub-
sequent directory entries

Lists files created on or after date

Lists files created before date

Lists volume directory in order of entry

Lists unused areas

Lists directory summary

Gives sizes and block numbers in octal

Lists all files except those you specify

Lists deleted files

Sorts directory in reverse order; use with /S
Sorts directory listing; xxx can be DAT, NAM,
POS, SIZ, or TYP

Lists only protected files

Lists only unprotected files

Includes volume ID and owner name as part of
directory listing; with ONL, lists only ID and
name



DUMP (File Dump Program)

Options
/B

/E:n

/G

IN

/O:n
/S:n

T

W
X

Outputs octal bytes
Ends output at block n
Ignores input errors
Suppresses ASCII output
Outputs only block n
Starts output at block n

Defines a magtape as non-RT-11 file struc-

tured

Outputs octal words
Outputs Radix-50 characters
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DUP (Device Utility Program)

Options
/B[:RET]

/C
/D
/E:n
/F

/G:n
M

N

/K
/N:n

/0
Q

/R[:RET]
/S

mn
/U[:dev]

/V[:ONL]

Writes FILE.BAD entries over bad blocks; use
with /Z; with RET, retains FILE.BAD entries cre-
ated by previous initialization

Creates a file; use with /G:n

Restores previously initialized volume
Specifies last block number; use with /I or /K
Prints names of files with bad blocks; use with
/K

Specifies starting block number; use with /C, /1,
or /K

Verifies after copying; use with /|

Copies image of one volume to another

Scans a volume for bad blocks

Defines number of directory segments; use with
/Z; n can be 1 to 37(octal)

Boots a volume or file

Boots a volume that is not RT V4 or later; use
with /O

Scans volume for bad blocks and creates a
block replacement table; with RET, retains pre-
vious table

Consolidates free space on a volume

Extends a file by n blocks; n free blocks must
follow the file

Writes bootstrap into blocks 0, 2 through 5 of a
volume; dev is the target device name

Prints user ID and owner name; use with /Z to
write new directory, ID, and name on volume;
with ONL, writes only a new ID and name
Waits for volume to be mounted before execut-
ing the command

Prevents automatic reboot after using /S on
system device

Suppresses query messages

Initializes device directory; n is the number of
extra words in each directory entry



ERROUT (Error Log Report Writer)

Options

/A Prints report on each error and a summary re-
port on all errors and I/0 transfers

/F.date Prints report of all errors that occurred on or
after the date you specify

/S Prints summary report only

/T:.date Prints report of all errors that occurred before

the date you specify
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FILEX (File Exchange Program)

Options
/A

/D

/F

N

L

/P

/S

T
/J[:n]

/V[:ONL]

w

A4
74

Transfers ASCII files character-by-character,
deleting, nulls and rubouts; is interpreted
as EOF

Deletes a file; valid for DOS/BATCH, RSTS
DECtape, interchange diskette

Lists short directory

Transfers in image mode

Lists full directory

Transfers in packed image mode

Indicates volume is DOS/BATCH or RSTS for-
mat

Indicates volume is DECsystem—10 DECtape
Indicates volume is interchange diskette; n de-
fines size of output record; default n is 80
Writes a volume identification on interchange
diskette; use with /U/Z; with ONL, writes only
volume ID and keeps old directory

Waits for volume to be mounted before execut-
ing the command

Suppresses query messages

Initializes device directory; valid for
DOS/BATCH, RSTS DECtape, interchange
diskette



FORMAT (Volume Formatting Program)

FORMAT can format RK05, RX02, RD50-RD51, RP02-RP03,
and RK06-RKO07 disks.*

Options
/P[:n] Defines patterns to be used during verification
pass.
n pattern n pattern
1 000000 100 021042
2 111111 200 104210
4 163126 400 155555
10 125252 1000 145454
20 052525 2000 146314
40 007417
/S Formats diskettes in single-density format
/V[:ONL] Formats, then verifies volume; with ONL, veri-
fies without formatting
W Waits for volume to be mounted before execut-
ing the command
Y Suppresses query messages
no option Formats without verification, assumes diskettes

are double-density

* RD50-RD51 disks can be formatted to run under DW: handler
only.
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IND (Indirect Command File Processor)
Directi

Label Definition

label:
Assigns the name represented by /abel to a line
in the control file so that the line can be refer-
enced.

Symbol Definition

.ASK [def:time] symbol prompt
Defines or redefines a logical symbol and as-
signs the symbol a logical (true or false) value
based on a response to a prompt.

.ASKN [low:high:def:time] symbol prompt
Defines or redefines a numeric symbol and as-
signs it a numeric value based on a response to
a prompt.

.ASKS [low:high:“def":time] symbol prompt
Defines or redefines a string symbol and as-
signs it a string value based on a response to a
prompt.

.DUMP symboitable
Displays local, global, and special symbol defi-
nitions.

.ERASE LOCAL [symbolname]

.ERASE GLOBAL [symboiname]
Deletes local or global symbol definitions.

.PARSE string “control-string” sym1 sym2 ....symn
Breaks a string into substrings, which IND
stores in string symbols.

.SETD numericsymbol

.SETO numericsymbol
Redefines a numeric symbol to a decimal
(.SETD) or octal (.SETO) radix.

.SETL logicalsymbol logicalexpression
Defines or redefines a logical symbol and as-
signs it a logical value.




N

.SETN numericalsymbol numericalexpression

Defines or redefines a numeric symbol and as-
signs it a numeric value.

.SETS stringsymbol stringexpression

Defines or redefines a string symbol and as-
signs it a string value.

.SETT logicalsymbol
.SETT [mask] numericsymbol
.SETF logicalsymbol
.SETF [mask] numericsymbol

Defines or redefines a logical symbol or rede-
fines bits within a numeric symbol, and assigns
the symbol or bits a true or false value.

.VOL stringsymbol device

Assigns the volume identification of a volume to
a string symbol.

File Access

.CHAIN filespec[/options]

Closes the current control file, opens another
control file, and resumes execution.

.CLOSE [#n] [filespec]

Closes an output data file.

.DATA [#n] text-string

Specifies a single line of data to be sent to an )
output data file.

.OPEN [#n] filespec

Creates an output data file. If the file you spec-
ify with .OPEN already exists, .OPEN creates a
new tentative file with the same name. If you
subsequently use the .CLOSE directive,
.CLOSE will delete the old file and make the
new file permanent. Use the .OPEN directive
only when you wish to write to a file.

.OPENA [#n] filespec

Opens an existing file and appends subsequent
data to it. If the file you specify does not already
exist, . OPENA creates a new file. Use this di-
rective only when you wish to write to a file.
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.OPENR [#n] filespec

Opens an existing file for use with the .READ
directive. Use this directive only when you wish
to read from a file.

.PURGE [#n]
Deactivates an output file, resulting in no
changes to already existing files.
.READ [#n] stringsymbol
Reads the next record from a file into a string
variable. The file must have been previously
opened with .OPENR.
.TESTFILE filespec
Determines whether or not a file exists.
Logical Control
.BEGIN
Marks the beginning of a Begin-End block.
.END
Marks the end of a Begin-End block.
EXIT [value]
Terminates processing of either a Begin-End
block or the current control file and returns con-
trol to the previous level; can also assign a
value to the numeric symbol <EXSTAT>.
.GOSUB label
Branches to a subroutine within the control file.
.GOTO label
Branches to another location in the control file.
.ONERR label
Upon detecting an error, branches to another
location in the control file.
.RETURN
Returns control from a subroutine to the line
immediately following that subroutine’s call.
.STOP
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Terminates control file processing.
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Logical Tests
.IF symbol operator expression action
Determines whether or not a symbol satisfies
one of several possible conditions.
.IFDF symbol action
.IFNDF symbol action
Determines whether or not a symbol is defined.
.IFENABLED opmode action
.IFDISABLED opmode action
Determines whether an operating mode is en-
abled or disabled.
.IFLOA device action
.IFNLOA device action
Determines whether or not a device handler
has been loaded.
.IFT logicalsymbol action
IFT [mask] numericsymbol action
.IFF logicalsymbol action
.IFF [mask] numericsymbol action
Determines whether a logical symbol is true or
false, or tests specific bits in a numeric symbol.
.TESTDEVICE devicename][:]
Returns information about a device in the string
<EXSTRI>.
.TEST symbol
.TEST stringsymbol matchstring
Tests a symbol or string.

Execution Control

.DELAY time
Delays control file processing for a specified
period of time.
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Disable/Enable Operating Modes

.DISABLE mode1[,mode2,mode3...]

.ENABLE mode1[,mode2,mode3...]
Disables or enables the operating modes,
which are:

DATA LOWERCASE SUBSTITUTION

DCL MCR SUFFIX
DELETE OCTAL TIMEOUT
ESCAPE PREFIX TRACE

GLOBAL QUIET

Increment/Decrement Numeric Symbols

.DEC numericsymbol
Subtracts 1 from the value of a numeric sym-
bol.

.INC numericsymbol
Adds 1 to the value of a numeric symbol.

Options

/D Deletes control file after processing

/N Suppresses execution of KMON commands
within a control file

T Lists each IND command line as it is executed

Q Suppresses display of keyboard commands
and responses
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KED (Keypad Editor)

Options
/A:n

/C

N

Allocates n blocks for output file
Creates a new file
Inspects input file, does not allow changes
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LD.SYS (Logical Disk Handler)

LD.SYS operates in two ways: either it can be used by programs
as a handler to access logical disks, or it can be run as a pro-
gram to initialize logical disk parameters.

Options

/A:ddd Assigns logical name ddd to a logical disk unit;
use with /L:n

/C Verifies all logical disk assignments; must be
alone on command line

/L:n Assigns or deassigns logical disk unit n

/R:n Write locks logical disk unit n

/W:n Write enables logical disk unit n
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LIBR (Librarian)

Syntax
.R LIBR

“[libraryfile][,listfile] = inputfiles[/options]

Options
/A
/C

/D
/E

/G
/M:n

/N
P
/R
J

/i

no option

Inciudes in library directory all global symbols
including absolute global symbols

Allows multiple input lines

Deletes a module from a library file

Extracts a module from a library and stores it as
a .OB!J file

Deletes a global symbol from a library directory
Creates a macro library from an ASCII input file
and allocates n blocks for the macro name di-
rectory

Includes module names in library directory
Includes psect names in library directory
Replaces modules in a library file

Updates (inserts and replaces) modules in a li-
brary file

Produces a wide (132 column) library directory
listing

Creates a library with multiple global definitions
Allows multiple input lines until next occurrence
of //

Assumes module insertion
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LINK (Linker)

Syntax
.R LINK

*[binfile][,mapfile][,stbfile] = objfiles[/options]

Options

/A
/B:n
/C,
/D
/E:n
/F

/G
/H:n

/N
/Kin
/L

/M[:n]
N

/0:n
/P:n

Q

/R[:n]
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Lists global symbols in alphabetical order

Sets bottom address of program to n; invalid
with /H and /R

Continues input on new line; do not use with //
Allows duplicate library subroutines

Extends root program segment to specific value
Uses default FORTRAN library FORLIB.OBJ
when linking

Increases size of linker’s library directory buffer
Specifies highest address to be used by relo-
catable code; invalid with /B, /Q, /R, /Y
Extracts specified global symbols from a library
Inserts value of n into word 56 of block 0 as
vitual .SETTOP high limit; n can be 1 to
32(decimal); valid only with /V

Produces output file in LDA format; invalid with
/R, NV

Defines stack address

Produces global cross-reference listing as part
of load map

Defines overlay structure; invalid with /L
Changes amount of space linker uses for li-
brary routines list; default is 170

Specifies start addresses of up to eight root
program sections; invalid with /R, /H

Produces output in .REL format; n is the stack
size; invalid with /B, /H, /K, /L, Q



/S

T:n)
J:n

/X
Y:n

/Z:n

Allows maximum memory space for linker sym-
bol table

Defines transfer address

Rounds up a program section size; n must be a
power of 2

Enables special XM monitor .SETTOP and
.LIMIT features; invalid with /L

Produces a wide load map listing (132 col-
umns)

Does not output bitmap if code is below 400
Starts a program section on address boundary
n; invalid with /H

Sets unused locations to n

Allows multiple input lines; use on first and last
lines of input
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MACRO (Macro Assembiler)

Syntax

.R MACRO
*[obifile][, listfile][,creffile] = inputfiles|/options)

Temporary files for MACRO and CREF are normally assigned to
DK. Assign the logical name WF to reassign MACRO's work file:
assign the logical name CF to reassign CREF's temporary file.

Options

/Cl:arg] Generates cross-reference table; arg can be
— Control and program sections
— Errors

— Macro names
— Permanent symbols
— Registers
— User-defined symbols
no argument — equivalent to /C:E:M:S
/D:arg Specifies .DSABL directives; arg can be
ABS — Produces absolute binary output
AMA — Assembles all relative addresses as
absolute addresses
CDR — Treats source columns beyond col-
umn 72 as comments
DBG — Outputs ISD records as part of .OBJ
file
FPT — Floating-point truncation
GBL — Treats undefined symbols as globals
LC  — Accepts lowercase ASCII input
LSB — Local symbol block
MCL — Automatic .MCALL
PNC — Binary output
REG — Defines default register mnemonics
/E:arg Specifies .ENABL directives; refer to values for
arg under /D

no$IUVIMO
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/L:arg Enables listing directives; arg can be

" BEX — Binary expansions of ASCII text
BIN — Generated binary code
CND — Unsatisfied conditionals and all .IF
. and .ENDC statements
COM — Comments
LD — Listing directives having no argu-
ments
[ LOC — Location counter
MC — Macro calls and repeat range ex-
pansions
MD — Macro definitions and repeat range
- expansions
ME — Macro expansions
MEB — Macro expansion binary code
— SEQ — Line numbers
‘ SRC — Source code
SYM — Symbol table
TOC — Table of contents
— TTM — Listing output format in 80-column
format; default is 132-column format
M Macro library input file
/N:arg Disables listing directives; refer to values for

arg under /L
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ODT/VDT (Octal Debugger)

Commands
®ED

nl

$n/
$B/
$C/
$F/
W/
$P/
$R/
$S/
r,nA

rB
rnB
:nB
n;,C

110

Closes open location and accepts next com-
mand

Closes current location and opens next se-
quential location

Opens previous location

Indexes contents of opened location by PC and
opens resulting location

Uses contents of opened location as relative
branch and opens that location

Returns to sequence prior to @, >, or _ and
opens next location

Uses contents of opened location as absolute
address and opens that location

Opens word at location r

Reopens last opened location

Opens byte at location r

Reopens last opened location as byte

Prints address of opened location relative to the
closest relocation register

Prints address of opened location relative to re-
location register n

Opens general register n

Opens first word of breakpoint table

Opens constant register

Opens format register

Opens first mask register

Opens priority register

Opens first relocation register

Opens status register

Prints n bytes of ASCII starting at location r,
then allows n bytes of input from the terminal
Removes all breakpoints

Sets next free breakpoint at location r

Sets breakpoint n at location r

Removes breakpoint n

Stores n in constant register



nR

Searches for instructions that reference effec-
tive address r

Fills memory with the contents of the constant
register

Starts execution of program at location r

Fills memory bytes with low 8 bits of the con-
stant register

Calculates offset from current location to loca-
tion r

Execution proceeds from breakpoint

Execution proceeds from breakpoint; stops af-
ter encountering the breakpoint n times

Sets all relocation registers to 177777

Sets relocation register n to 177777

Sets relocation register n to value m; default n
is0

Subtracts contents of closest relocation register
less than or equal to the contents of the current
location from the contents of the location, and
prints result

Subtracts contents of relocation register n from
contents of current location and prints resulit
Calculates address of the current location rela-
tive to the closest relocation register less than
or equal to the address of the current location,
and prints result

Calculates address of the current location rela-
tive to relocation register n, and prints result
Disables single-step mode

Enables single-step mode; n can be any integer
Searches for words matching value n

Prints contents of opened location as Ra-
dix-50; accepts three Radix-50 characters as
input

11



PAT (Object Module Patch Program)

Options
/C[:n}

112

Calculates [or verifies] module checksum



PIP (Peripheral Interchange Program)

Options
/A
/B
/C[:date]
/D
/E

/F

/G

M
/I[:date]
/J[:date]
/K:n

/M:n
/N
/0

P
Q
R
/S
l:date]
)
N

W

/
I

Y
1z
no option

Copies files in ASCIl mode

Copies files in formatted binary mode

Includes only files with date

Deletes files

Waits for volume to be mounted before execut-
ing the command

Marks output files as protected

Ignores any input errors

Verifies output file; do not use with /A or /B
Copies only files created on or after date
Copies files created before date

Transfers n copies of the output files to a se-
quential device, such as LP:, PC:, or TT:
Controls positioning and rewinding of magtape;
refer to PIP — Use of /M:n, below

Does not copy or rename a file if a file of the
same name exists on the output device
Deletes a file on the output device before copy-
ing, if a file of a given name already exists
Copies or deletes all files not specified
Queries before performing operation

Renames input filename to output filename
Copies files one block at a time

Puts date on all files copied or renamed
Copies and concatenates specified files
Copies files from one large volume to several
small volumes

Logs operations on console

Prints informational rather than fatal messages
for files not found, and processes all others
Includes .SYS files in operation

Removes protection from output files

Copies files in Image mode

Options /D, /F. /K, N, /O, /R, /T, /Z are invalid or restricted with

magtape.
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PIP — Use of /M:n

Effect when reading from magtapes

3
]

0

+n

n=-

The magtape rewinds and PIP searches for the
file. If more than one name is given, PIP
rewinds for each file. If a wildcard is used, PIP
rewinds once and then copies all matching files
as they are encountered.

PIP goes to file with sequence number n. If the
file at that position matches specified name, the
file is copied; otherwise PIP retumns file not
found error. If a wildcard is used, PIP begins
the search at file n.

PIP begins the search at current position with-
out rewinding.

Effect when writing to magtapes
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0

+n

The tape rewinds before each file is copied and
PIP searches for a duplicate file name. If a file
of the same name is found, PIP prints a warn-
ing and does not copy the file. Otherwise, the
file is written at LEOT.

PIP goes to file sequence number n and enters
specified file. if LEOT is encountered before file
n, an error is printed. If more than one file name
is specified or a wildcard is used, the tape does
not rewind and PIP does not check for dupli-
cate names.

PIP goes to LEOT and enters specified file
without checking for duplicate names.

The tape rewinds before each copy operation.
PIP enters the file at LEOT or at the occurrence
of a duplicate file name.



QUEMAN (Queue Manager)

Options

A
/Cl:date)
/D

/H:n
/I[:date]
J[:date]
/K:n

L

™

P

Q
/R
/S
W
X

1

Halts QUEUE

Prints only files created on date

Deletes files after printing

Prints n banner pages

Prints only files created on or after date

Prints files created before date

Prints n copies of a file

Lists current contents of the queue

Deletes a file from the queue

Sets QUEUE defaults for /H and deletion of
work file

Asks for confirmation before printing

Resumes or restarts current job

Suspends current job; resume with /R

Logs all files printed

Prints error messages for files not found and
processes all others

Allows multiple input command lines
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RESORC (Resource Program)

Options

/A Combines all options except /Z

/C Identifies system device and lists monitor SET
options in effect

/D Lists available device handlers and their vec-
tors

H Lists system hardware configuration

A Lists currently loaded jobs

/L Lists device assignments

M Lists monitor type, version number, and patch
level

/0 Lists special features included by SYSGEN

Q Lists contents of SPOOL and/or QUEUE queue

/S Lists disk subsetting in effect

T Lists status and options in effect for active ter-
minals on a multiterminal system

/X Lists organization of physical memory

/Z Combines /C, /H, 1J, /M, /0
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SIPP (Save Image Patch Program)

Syntax
.R SIPP

*[commandfile] = inputfile[/options]

Options
‘A

'C
D
L

Commands

@D
LF)
)@y
/
/GET
\GED
“6ED

n"@ED

Prevents automatic update of location 50, win-
dow definition block, overlay handler, or overlay
tables

Asks for checksum at completion of the patch
Prints checksum at completion of the patch
Does not modify the input file

Closes current location, opens and displays
next location

Closes current location, opens and displays
next location

Deposits value n in current location, closes cur-
rent location, opens and displays next location
Advances in word mode

Reopens current location as a word

Reopens current location as a byte

Advances in byte mode

Closes current location, opens and displays
previous location

Deposits value n in current location, closes cur-
rent location, opens and displays previous loca-
tion

interprets location contents as ASCII

Gives values in octal, accepts input in octal
Deposits ASCII character x in low byte of cur-
rent location, opens and displays high byte in
octal, accepts further input in ASCII
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Interprets location contents as Radix—50 char-
acters

Deposits Radix-50 characters yyy in current lo-
cation, closes current location, opens next loca-
tion and gives value in octal, accepts further
Radix-50 character input

Prompts for value for which to search

Prints all previously entered modifications
Prompts for checksum, if /C used, and installs
patch

Backs up to previous SIPP prompt



SLP (Source Language Patch Program)

Syntax
R
— “[patchedfile][ listfile] = inputfile{,commandfile][/options]
Options
PR /A Disables audit trail generation
‘ /B Uses spaces instead of tabs to position audit
trail text
/C Computes checksum for file
— /C:n Validates checksum for file
’ /D Creates a double-spaced listing
/L:n Defines maximum length of a source line, in
characters
P /N Suppresses creation of backup file
/P:n Starts audit trail in column n
/S:n Defines length of audit trail; maximum value for
n is 16(decimal)
- T Retains trailing tabs and blanks in updated file
Command File Operators
— _ Indicates start of an update
! \ Disables audit trail
% Enables audit trail
/ Indicates the end of an update or series of up-
- dates
1/ Separates concatenated SLP command files
< Indicates that the next character should be
P taken as source input, not interpreted as a
command; use in front of _, \, %, /, and < when
they must be inserted in a file
Pt
—



SRCCOM (Source Compare Program)

Syntax
.R SRCCOM

"[listfile][, SLPfile] = oldfile,newfilef/options]

Options
/A
/B
IC
/D

/F
/Lin
/S

T
NVid

120

Specifies audit trail for SLP command file
Compares blank lines

Ignores comments and spacing

Copies newfile to listfile and inserts change
bars and bullets at left margin of listfile to mark
differences

Includes formfeeds in output file

Defines number of lines that must agree to con-
stitute a match; n can be 1 to 310; default is 3
Ignores spaces and tabs when comparing
Includes trailing spaces and tabs in comparison
Defines characters to use as markers for in-
serts and deletions in place of change bars and
bullets; use with /D; j and d are the numeric
values for the ASCH characters to use.

o
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Programmed Requests

RT-11 EMT Codes

EMT
0-337

340-357

360-373

374

375

376
377

Interpretation

Version 1 programmed requests with argu-
ments both on the stack and in RO.
Programmed request with the arguments on
the stack and/or in RO.

Used internally by the RT—11 monitor.
Programmed request with one argument; RO
contains a function code in the left byte and a
channel code in the right byte.

Programmed request with several arguments;
RO points to a block of arguments.

Used internally by the RT-11 monitor.
Reserved; RT—11 ignores this EMT and returns
control to the user program immediately.
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.ABTIO EMT 374, CODE 13

This request aborts all outstanding I/O requests on an I/O chan-
nel. The .ABTIO request cannot be issued from a completion
routine.

Call: .ABTIO chan

chan is the channel number for which to abort /O

Format: RO =

Errors:

None
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.ADDR Macro Expansion

The .ADDR macro computes the specified address in a position-
independent manner.

Call: .ADDR addr,reg,push

addr

reg

push

is the label of the address to compute, ex-
pressed as an immediate value with a num-
ber sign (#) before the label.

is the register in which to store the com-
puted address, expressed as a register ref-
erence Rn or @Rn. To store the address on
the stack, use @SP or —(SP). The following
register references are valid:

R1 @R1 @SP
R2 @R2 ~SP)
R3 @R3
R4 @R4
R5 @R5

@R6

determines what to do with the original con-
tents of the register. If you omit push, the
computed address overwrites the register
contents. If you use ADD for the push argu-
ment, the computed address is added to the
original contents of the register. If you use
PUSH for the push argument, the register
contents are pushed onto the stack before
the computed address is stored in the regis-
ter.

if you use —(SP) for the argument reg and

you omit the push argument, PUSH is auto-
matically used.
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.ASSUME Macro Expansion

The .ASSUME macro tests for a specified condition. If the test is
false, MACRO generates an assembly error and prints a de-
scriptive message.

Call: -ASSUME a rel ¢ [message = text]
a is an expression.
c is an expression.
rel is the relationship between a and ¢ you
want to test.
text is the message you want MACRO to print if

the condition you specified in the relation-
ship between a and c is false. To specify
your own error message, start the message
with a semicolon (;), or start with a valid as-
sembly expression followed by a semicolon
(;) and the message. If you omit the mes-
sage argument, the error message “a REL
¢” IS NOT TRUE prints; the expressions
you used appear in the message in place of
aandc.
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The BR macro warns you if code that belongs together is sepa-
rated during assembly. When you call the .BR macro, you spec-
ify an address as an argument. .BR checks that the next address
matches the address you specified in the .BR macro. If it does
not, MACRO prints the error message Error; not at location
“addr’. The location you specified in the .BR macro appears in
place of addr in the message.

Call: .BR addr

addr is the address you want to test.
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.CDFN EMT 375, Code 15

This request redefines the number of I/O channels. It allows the
number of channels to be expanded from 16 to a maximum of
255(decimal) channels, numbered from 0 to 254(decimal) or 0 to

376(octal).
Call: .CDFN area, addr, num
area is the address of a 3-word EMT argument
block.
addr ig the address where the I/O channels be-
num g?ﬁe number of /O channels to be created.
Format: RO — >
15 0
addr
num
Errors:
Code Explanation
0 An attempt was made to define fewer channels

than already exist.
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.CHAIN EMT 374, Code 10

This request allows a background program to pass control di-
rectly to another background program without operator interven-
tion. During a .CHAIN, the monitor reverts to the original 16(deci-
mal) channels and all nonresident device handlers are released.
The area in low memory from 500 to 507 must contain the de-
vice name and file name (in Radix-50) to be chained to. The
area from locations 510 to 777 is used to pass information be-
tween the chained programs.

.CHAIN cannot be used with virtual jobs.

Call: .CHAIN
Format: RO =
10 0
Errors:
None
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.CHCOPY

EMT 375, Code 13 (FB and XM Only)

This request opens a channel, logically connecting it to a file that
is currentty open by another job for either input or output. A
foreground, background, or system job can use this request. It
must be issued before the first .READ or .WRITE request.

Call: .CHCOPY area, chan, ochan [, jobblk]

area is the address of a 3-word EMT argument
block.

chan is the channel the current job will use to
read the data.

ochan is the channel number of the other job’s
channel to be copied.

jobblk is a pointer to a 3-word ASCII logical job

Format: RO —>

Errors:
Code
0

name that represents a system job.

13 chan

ochan

jobblk

Explanation

Other job does not exist, does not have enough
channels defined, or does not have the speci-
fied channel (ochan) open.

Channel (chan) already open.
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.CLOSE EMT 374, Code 6

This request terminates activity on a channel and frees it for use
in another operation. The handler for the associated device must
be in memory if the channel was opened with a . ENTER request.

Call: .CLOSE chan

chan is a channel number in the range 0 to

376(octal).
Format: RO =
6 chan
Errors:
Code Explanation
3 A protected file with the same name already

exists on the volume. The .CLOSE is per-
formed anyway, resulting in two files with the
same name on the volume.
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.CMKT EMT 375, Code 23 (FB and XM; SJ Option)

This request cancels one or more outstanding mark time re-
quests. The .CMKT request is a special feature in the SJ moni-

tor.

Call: .CMKT area, id [, time]

area

id

time

Format: RO —>

Errors:
Code
0

is the address of a 3-word EMT argument
block.

is a number that identifies the mark time re-
quest to be canceled. If more than one mark
time request has the same id, .CMKT can-
cels the request with earliest expiration
time. If id is 0, .CKMT cancels all non-sys-
tem mark time requests for the issuing job.
is the address of a 2-word area in which the
monitor returns the amount of time, in clock
ticks, remaining in the canceled request.
The first word contains the high-order time,
the second contains the low-order. If an ad-
dress of 0 is specified, no value is returned.
If id is 0, the time parameter is ignored and
need not be included.

23 0

time

Explanation

The id was not 0 and a mark time request with
a matching identification number could not be
found.
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.CNTXSW EMT 375, Code 33 (FB and XM Only)

A context switch is required when a transition is made from run-
ning one job to running another. The .CNTXSW request is used
to specify locations to be included in a list when the monitor
switches between background, foreground, and system jobs.
This request is ignored under SJ and in XM virtual jobs.

Call: .CNTXSW area, addr
area is the address of a 2-word EMT argument
block.
addr is a pointer to a list of addresses terminated
by a 0 word. The addresses in the list must
be even and be:

a. in the range 2 to 476, or
b. in the user job area, or
c. in the I/0 page (160000 to 177776).

Format: RO —> v
33 0
addr
Errors:
Code Explanation
0 One or more of the requirements for addr was
violated.
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.CRAW EMT 375, Code 36 (XM Only)

This request defines a virtual address window and optionally
maps it into a physical memory region. Mapping occurs if the
WS.MAP bit in the last word of the window definition block is set
before .CRAW is issued.

Call: .CRAW area [, addr]

area

addr

Format: RO —>

Errors:

Code

is the address of a 2-word EMT argument
block.

is the address of the window definition
block. This argument is optional if the ad-
dress pointer is already in the second word
of the area argument block.

36 2

addr

Explanation

Window alignment error: the new window over-
laps the static window for a virtual job. The win-
dow is too large or W.NAPR is greater than 7.
An attempt was made to define more than
seven windows in the program. Eliminate a win-
dow first by using the .ELAW request, or rede-
fine the virtual address space into fewer win-
dows.

An invalid region identifier was specified.

The combination of the offset into the region
and the size of the window to be mapped into
the region is invalid.
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.CRRG EMT 375, Code 36 (XM Only)

This request allocates a dynamic region in physical memory for
use by the requesting job.

Call: .CRRG area [, addr]

area

addr

Format: RO —>

Errors:
Code
6

10
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is the address of a 2-word EMT argument
block.

is the address of the region definition block
for the region to be created.

36 0

addr

Explanation

No region control blocks are available. Elimi-
nate a region to obtain a region control block by
using the .ELRG request, or redefine physical
address space into fewer regions.

A region of the requested size cannot be cre-
ated because not enough memory is available.
The size of the largest available region is re-
turned in RO.

An invalid region size was specified. Only val-
ues greater than 0 and less than or equal to
96K words are valid.



.CSIGEN EMT 344

This request calls the Command String Interpreter (CSI) in gen-
eral mode to process a standard RT-11 command string. In
general mode, file .LOOKUP and .ENTER requests as well as
handler .FETCH requests are performed. When called in general
mode, the CSI closes channels O to 10(octal).

In a foreground/background environment, calling the CSI per-
forms a temporary and implicit .UNLOCK while the command
line is being read.

Call: .CSIGEN devspc, defext [, cstrng [, linbuf])

devspc is the address of the memory area where
any device handlers are to be loaded.

defext is the address of a 4-word block that con-
tains the Radix—50 default file types.

cstrng s the address of the ASCIZ command string
or #0 if input is from the console terminal.

linbuf is the storage address of the original com-
mand string. This is a user-supplied area,
81 bytes long. The command string in the
buffer is terminated with a 0 byte.

Errors:

Code Explanation

0 Command line is invalid.

1 Device cannot be found in system tables.

2 Protected file of the same name already exists.
A new file was not opened.

3 Volume does not have enough room to open
output file(s).

4 Input file was not found.

On return, RO points to the first available location above the
handlers, the stack contains the option information, and the
specified files have been opened.
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.CSISPC

EMT 345

This request calls the Command String Interpreter (CSl) in spe-
cial mode to parse a standard RT-11 command string and return
file descriptors and options to the program. In this mode, the CS|
does not perform any .CLOSE, .ENTER, -.LOOKUP, or handler

.FETCH requests.

In a foreground/background environment, calling the CSI per-
forms a temporary and implicit .UNLOCK while the command

line is being read.

Call:
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.CSISPC outspc, defext [, cstrng [, linbuf]]

outspc

defext

cstrng

linbuf

is the address of the 39-word biock to con-
tain the file descriptors produced by
.CSISPC. This area can overlay the space
allocated to cstrng, if desired. The file de-
scriptors are stored in Radix-50 format. The
first 15 words are reserved for up to three
output file descriptors. Each output file de-
scriptor contains one word for the device
name, two words for the file name, one
word for the file type, and one word for any
size specification, which is stored as a bi-
nary integer. The next 24 words are re-
served for up to six input file descriptors.
Each input file descriptor contains one word
for the device name, two words for the file
name, and one word for the file type.

is the address of a 4-word block that con-
tains the Radix-50 default file types.

is the address of the ASCIZ input string or a
0 if input is to come from the console termi-
nal.

is the storage address of the original com-
mand string. This is a user-specified area,
81 bytes long. The command string is termi-
nated with a O byte.

e
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Errors:

Errors are the same as in general mode except that invalid de-
vice specifications are checked only for output file specifications
with null file names. Since .LOOKUP and .ENTER requests are
not done, the possible error codes are:

Code Explanation
0 Command line is invalid.
1 Device specified is not available.

CSl Option Information

In both general and special modes of the CSI, options and their
associated values are returned on the stack. A CSI option is a
slash (/) followed by any character. The CSI does not restrict the
option to printing characters, although they should be used for
clarity. The option can be followed by a value, which is indicated
by a colon (:) separator. The colon separator can be followed by
an octal number, a decimal number, or by one to three alphanu-
meric characters, the first of which must be alphabetic. Decimal
values are indicated by a decimal point following the number
(14.). If no decimal point is present, the number is assumed to
be octal. Options can be associated with files. The format of the
stack output of the CSI for options is as follows:

Word

Number Meaning

1 Number of options found in command string. If
0, no options were found

2 Even byte = 7-bit ASCII option character. Bits

8-14 = number (0—10) of the file with which
the option is associated. Bit 15 = 1 if option
had a value, 0 if option had no value.

3 If bit 15 of word 2 is set, word 3 contains the
option value. If bit 15 is not set, word 3 contains
the next option character and file number, if
any.
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.CSTAT

EMT 375, Code 27

This request returns information about a channel.

Call: .CSTAT area, chan, addr
area is the address of a 2-word EMT argument
block.
chan is the number of the channel about which
information is desired.
addr is the address of a 6-word block to contain

Format: RO —>

Errors:
Code
0

the status.

27 chan

addr

Explanation

Channel is not open.

Information Returned:

Offset

0
2
4
6
10
12
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Contents

Channel status word (CSW)

Starting block number of file

Length of file

Highest relative block number written
Device unit number

Device name in Radix-50



Channel Status Word (CSW) Bit Definitions:

HDERRS$ 1 Hard error

INDX$M 76 Index mask into $PNAME and other de-
vice tables

RENAMS 100 Rename operation in progress

DWRITS 200 File opened with .ENTER; monitor will

modify directory when file is closed
DBLK$M 17400 Mask for directory segment containing
this entry
EOF$ 20000 End-of-file found on this channel
(14) Reserved
ACTIVS 100000 Channel is active

.CTIMIO Macro Expansion

Use this request when writing a device handler. The .CTIMIO
request cancels a pending device time-out (.TIMIO) request in
the handler interrupt service section. It is used when an interrupt
occurs to disable a pending .TIMIO completion routine.

Call: .CTIMIO tblk

tblk is the address of the 7-word timer block
used by the .TIMIO request.

Errors:

None
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.DATE EMT 374

This request returns in RO the current date information from the
system date word. The year is in bits O to 4, the day in bits 5t0 9,
and the month in bits 10 to 13. The year is the actual year minus
1972

Call: .DATE
Format: RO =
12 0
Errors:
None

On return, a value of 0 in RO indicates that the system date has
not been set.
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.DELETE EMT 375, Code 0

This request deletes a named file from an RT-11 volume. The
channel specified must not be open. The .DELETE request is
invalid for magtapes.

Call: .DELETE area, chan, dblk, [, seqnum]
. area is the address of a 3-word EMT argument
’ block.
chan is a free channel number in the range 0 to
376(octal).
. dblk is the address of a 4-word Radix-50 de-
' scriptor of the file to be deleted.

segnum file number for cassette operations; if this
argument is blank, a value of 0 is assumed.

Format: RO —>

0 chan
R dblk
segnum
— Errors:
Code Explanation
s 0 Channel is active.
1 File was not found in the volume’s directory.
2 Operation is invalid; device is not file struc-
. tured.
) 3 The file is protected and cannot be deleted.
—
—
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.DEVICE EMT 375, Code 14 (FB and XM Only)

This request allows a user program to load device registers
when the program terminates. The .DEVICE request sets up a
list of addresses with specified values. When the job terminates,
the monitor goes through the list and the designated addresses
are loaded with the corresponding values.

Call: .DEVICE area, addr [, link]

area is the address of a 2-word EMT argument N
block.

addr is the address of a list of 2-word elements,
each composed of a 1-word address and a
1-word value to be put at that address. If e
addr is #0, any previous list is discarded:; in
this form, the argument link must be omit-

ted. —
link is an optional argument that, if present, '
specifies linking of tables on successive
calls to .DEVICE.
~
Format: RO —>
14 0/1 | nonlinking/linking
addr ~
Errors:
<.
None
s’
N
-
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.DRAST Macro Expansion

Use this request when writing a device handler. The .DRAST
request sets up the interrupt and abort entry points, lowers the
processor priority, and references a global symbol $INPTR,
_— which contains a pointer to the INTEN routine in the resident
monitor. This pointer is filled in for a system handler when the
system is bootstrapped. The pointer is filled in for other handlers
when they are loaded by the .FETCH request.

Call: .DRAST name, pri [, abort]
name is the 2-character device name.
— pri is the priority of the device, and also the
priority at which the interrupt service code is
to execute.

abort is an optional argument that represents the
label of an abort entry point. If you omit this
argument, the macro generates an RTS PC
instruction at the abort entry point, which is
— the word immediately preceding the inter-
) rupt entry point.
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.DRBEG Macro Expansion

This request sets up the information in block 0 and the first five
words of a device handler. This macro also generates the appro-
priate global symbols for the handler. Before using .DRBEG, use
-DRDEF to define dd$CSR, dd$VEC, ddDSIZ, and ddSTS.

Call: .DRBEG name
name is the 2-character device name.

The first five words of a handler are:

ddSTRT Device vector

- Offset to interrupt routine

- Priority (340)
ddLQE Pointer to last queue element
ddCQE Pointer to current queue element
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.DRBOT Macro Expansion

This macro sets up a primary driver. A primary driver must be
added to a standard handler to create a system device handler.
The .DRBOT macro uses the .DREND macro to mark the end of
the handler so that the primary driver is not loaded into memory
during normal operations.

Call: .DRBOT name, entry, read [,CONTROL =
type[....type]][.SIDES = n]

name is the 2-character device name.

entry is the entry point of the software bootstrap
routine.

read is the entry point of the bootstrap read rou-
tine.

type is the type of controller supported by the
handler. If CONTROL is omitted, .DRBOT
defaults to UBUS and QBUS. This default is
correct for all supported Version 5 handlers.

n specifies single- or double-sided diskettes.
If SIDES is omitted, .DRBOT defaults to sin-
gle-sided diskettes. This default is correct
for all supported Version 5 handlers.
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.DRDEF Macro Expansion

This macro sets up device handler parameters, calls other de-
vice handler macros from the library, and defines symbols.

Call: .DRDEF name, code, stat, size, csr, vec

name
code

stat

size

vec
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is the 2-character device name.

is the numeric code that is the device identi-
fier value for the device.

is the device status bit pattern. The value for
stat can use the following symbols:

VARSZ$

I

ABTIOS$

SPFUN$

HNDLR$ =

SPECL$

WONLY$
RONLY$
FILST$

non

o

400
1000
2000
4000

10000
20000

40000
100000

Handler returns vol-
ume sizes

Enter at abort entry
point when job exits
Accepts .SPFUN
requests

Enter at abort entry
point on job abort
No directory
Write-only
Read-only

File structured

is the size of the volume in 256-word blocks.
is the default value for the device's control
and status register.
is the default value for the device's interrupt

vector.

S
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.DREND Macro Expansion

This macro generates the termination table for the termination
section of a device handler.

—_ Call: .DREND name
name is the 2-character device name.

— The .DREND macro generates the following table:
$RLPTR: .WORD 0 ($RELOC,XM only)
$MPPTR: .WORD 0 ($MPPHY,XM only)

— $GTBYT: .WORD 0 ($GETBY,XM only)
$PTBYT: .WORD 0 ($PUTBY,XM only)
$PTWRD: .WORD 0 ($PUTWR,XM only)
$ELPTR:  .WORD 0 ($ERLOG,Error Logging)

- STIMIT: .WORD 0 ($TIMIO,Device Timeout)
$INPTR: .WORD 0 ($INTEN)
$FKPTR:  .WORD 0 ($FORK)
s
o~
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.DRFIN Macro Expansion

This macro generates the position-independent instructions for
the jump back to the monitor at the end of a handler's 1/0 com-
pletion section. It also makes the pointer to the current queue
element, ddCQE, a global symbol. When control passes to the
monitor after the jump, the monitor releases the current queue
element.

Call: .DRFIN name

name is the 2-character device name.
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,— -DRINS Macro Expansion

The .DRINS macro sets up the installation code area in block 0
of a device handler. The .DRINS macro defines addresses that

K contain the CSR addresses listed by RESORC (display CSRs)
and the CSR checked by the INSTALL keyboard command. The
'DRINS macro also defines the system and data device installa-
tion entry points.

Call: \DRINS name,<csr,csf,...>

name represents the two-letter device mnemonic
for the device whose handler installation
code you are setting up.

csr represents a symbolic CSR address for that
device. If more than one display CSR exists,
separate them with commas and enclose
the list in angle brackets (<>). With multiple
display CSRs, you do not have to list the

o first CSR.
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.DRSET Macro Expansion

This macro sets up, in block 0 of a device handler, the option
table for a SET command. Use once for each SET option.

Call: .DRSET option, val, rtn [, mode]

option

val

n

mode

is the name of the SET option. It can be up
to six alphanumeric characters long with no
embedded spaces or tabs.

is a parameter that is passed to the routine
in R3. It must not be 0.

is the name of the routine that modifies the
code in block 1 of the handler. The routine
must follow the option table in block 0 and
must not go above address 776. When the
routine is entered, RO, R1, and R3 contain:
RO = numeric value, if any, from SET com-
mand line

unit number; if none specified, bit 15
is set

R3 = the parameter val

R1

is an optional argument to indicate the type
of SET parameter.

NO — a NO prefix is valid.

NUM — a decimal number is required.
OCT — an octal number is required.

The .DRSET macro generates the following table:

Offset

&~ NO

Contents

Value to pass in R3 to SET routine
Radix-50 of option name (first word)
Radix-50 option name (second word)
100 = decimal argument required
140 = octal argument required

200 = NO prefix is valid

Pointer to SET routine in handler
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.DRVTB

Macro Expansion

This macro sets up a table of 3-word entries for each vector of a
multivector device. Use .DRVTB once for each vector. The table
entries contain the vector location, interrupt entry point, and
processor status word.

Call:
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.DRVTB name, vec, int [, ps]

name

vec

int

ps

is the 2-character device name. If the device
has multiple vectors, leave this argument
blank after the first use of .DRVTB in the
handler.

is the address of the vector, and must be
from 0 to 474.

is the symbolic name of the interrupt han-
dling routine. This is generally of the form
ddINT, where dd is the 2-character device
name.

is an optional value that specifies the low-
order four bits of the new processor status
word in the interrupt vector. It defaults to 0 if
omitted.

Nvart
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.DSTATUS EMT 342

This request obtains information about a particular device. If
.DSTATUS is successful, it returns four words of status informa-
tion starting at the address specified by addr.

Call: .DSTATUS addr, dnam

addr is the address of a 4-word block that stores
the status information.

dnam is the address of a word containing the Ra-
dix—50 device name.

Errors:
Code Explanation
0 Device was not found in tables.
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.DSTATUS

Word 0:

VARSZ$

ABTIO$

SPFUN$

HNDLR$

SPECLS$

WONLY$
RONLY$
FILST$

Word 1:

Word 2:
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Information Block

Device

(0-7)
400

1000

10000

20000
40000
100000

Characteristics

Contains the RT—11 device code

0 = .SPFUN 373 requests are invalid
for this handler

1 = .SPFUN 373 requests (return
volume size) are valid for this
handler (VARSZ$=1 forces
SPFUN$=1)

0 = Handler not entered at abort en-

try on normal program exits

Handler entered at abort entry

whenever a program terminates

No .SPFUN requests accepted

Handler accepts .SPFUN re-

quests

Handler abort entry taken only if

an active queue element exists

for aborted program

1 = Handler abort entry taken every
time program is aborted

1 = Non-RT-11 directory-structured

device

Write-only device

Read-only device

Sequential access device

Random access device

—h
]

o
o

o
1

- O -
wnn

Handler Size

The size of the handler in bytes.

Load address +6

If word 2 is O, the handler is not in memory and
must be fetched before it can be used. The ad-
dress returned is the load address of the handler

+6.



Word 3: Volume Size

The size in 256-word blocks of the volume for
block-replaceable devices. This will be the smallest
size volume for variable-size devices, or 0 for se-
quential devices. The last block on the volume is
the volume size —1.

ELAW EMT 375, Code 36 (XM Only)

This request eliminates a virtual address window. An implied
unmapping of the window occurs when its definition block is

eliminated.
Call: .ELAW area [, addr]
area is the address of a 2-word EMT argument
block.
addr is the address of the window definition block
for the window to be eliminated. If the sec-
ond word of the EMT argument block is al-
ready filled in, addr need not be specified.
Format: RO —>
36 3
addr
Errors:
Code Explanation
3 An invalid window identifier was specified.
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.ELRG EMT 375, Code 36 (XM Only)

This request eliminates a dynamic region in physical memory
and returns the memory to the free list where it can be used by
other jobs.

Call: .ELRG area [, addr]
area is the address of a 2-word EMT argument
block.

addr is the address of the region definition block
for the region to be eliminated. Windows
mapped to this region are unmapped. The
static region, region 0, cannot be eliminated.
If the second word of the EMT argument
block is aready filled in, addr need not be

specified.
Format: RO —>
36 1
addr
Errors:
Code Explanation
2 An invalid region identifier was specified.

.ENTER EMT 375, Code 2

For file-structured devices, this request allocates space on the
volume, creates a tentative entry in the volume'’s directory for the
new file, and assigns the specified /O channel number to the
new file. For sequential devices such as a line printer, .ENTER
assigns the I/O channel number to the device.

Call: .ENTER area, chan, dblk, len [, seqnum)
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area
chan

— dblk

len

is the address of a 4-word EMT argument
block.

is an unused channel number in the range 0
to 376(octal).

is the address of a 4-word Radix-50 de-
scriptor of the file to be created. If this word
is 0, a non-file-structured .LOOKUP is done
on the device.

is the file size specification.

seqnum is a file sequence number for magtape or

/- Format: RO —>
Rt
Errors:

— Code

0

1
o~

2
- 3

4
— S

cassettes.

2 chan

dblk

len

segnum

Explanation

Channel is in use.

In a fixed-length request, no space greater than
or equal to amount requested was found, or the
volume’s directory was full.

Non-sharable device is already in use by an-
other job.

A file with that name already exists and is pro-
tected. A new file was not opened.

File sequence number was not found.

File sequence number is invalid or file name is
null.

On return, RO contains the size of the area allocated for use on a
. file-structured device. RO returns O for sequential or non-file-
structured devices.
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EXIT EMT 350

The .EXIT request terminates a user program. When used from
a background job under the FB or XM monitors, or in SJ, .EXIT
causes KMON to run in the background area. All outstanding
mark time requests are canceled. Any I/O requests and/or com-
pletion routines pending for that job are allowed to complete. If
R0 =0, an implicit HRESET is executed when KMON is entered.

Call: EXIT
Errors:
None

The .EXIT request allows a user program to pass command
lines to KMON in the chain information area (locations 500 to
777) for execution after the job exits. This is performed under the
following conditions:

1)  Location 510 contains the total number of bytes in the com-
mand lines to be passed to KMON.

2) Command lines are stored beginning at location 510 and
must be .ASCIZ strings with no embedded carriage return
or linefeed characters.

3) The user program sets bit 11 in the job status word immedi-
ately before an .EXIT issued with R0 =0. In addition, if bit 5
of the JSW s set before the .EXIT, the status of any cur-
rently active indirect command file will be preserved.
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.FETCH EMT 343

This request loads device handlers into memory from the system
volume. This request is valid only for background jobs.

- Call: .FETCH addr, dnam
addr is the address where the device handler is
- to be loaded.
dnam is the pointer to the Radix—50 device name.
Errors:
o Code Explanation
0 Either the device name specified is not installed

in the system, or there is no handler for that
device on the system volume.

On return, RO points to the first available location above the
— handler.
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.FORK Macro Expansion

Use this macro in a device handler or interrupt service routine
when access to a shared resource must be serialized or when a
lengthy but non-time-critical section of code must be executed.

Call: .FORK fkblk

fkblk is a 4-word block of memory allocated within
the handler.

Errors:
None

The .FORK macro expands as follows:

.FORK  fkblk
JSR R5,@$FKPTR
\WORD fkblk-.

The .FORK macro issues a subroutine call to the monitor and
does not use an EMT request. The .FORK call must be pre-
ceded by an .INTEN call, and the address of a 4-word block
must be supplied with the request. This block is used as the fork
queue element by the monitor. The program must not have left
any information on the stack between the .INTEN and the
-FORK call. The contents of registers R4 and RS are preserved
through the call, and on return registers RO through R3 are avail-
able for use. The .FORK returns to the calling point with the
interrupt dismissed and the priority at 0.
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.FPROT EMT 375, Code 43

This request sets or removes file protection status for an individ-
ual file. Protected files cannot be deleted by .DELETE, .ENTER,

or .RENAME programmed requests.

Call: .FPROT area, chan, dblk [, prot]

- area
chan
— dblk
prot

Format: RO —>

Errors:

—

Code

0
— 1

3
—
—

is the address of a 3-word EMT argument
block.

is a free channel number in the range 0 to
376(octal).

is the address of a 4-word block with the
filespec in Radix—50 of the file whose pro-
tection is to be set or removed.

value of 1 protects the file from deletion;
value of 0 or omitted value removes the
file’s protection.

43 chan

dblk

prot

Explanation

Channel is in use.
File was not found.
Operation is invalid.
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.GMCX EMT 375, Code 36 (XM Only)

This request returns the mapping status of an extended memory

window. Status is returned in the window definition block, and
can be used in a subsequent mapping operation.
Call: .GMCX area [, addr] _/
area is the address of a 2-word EMT argument
block.
addr is the address of the window definition block S
where the specified window's status is re-
turned. If the second word of the EMT argu-
ment block is already filled in, addr need not
be specified. S
Format: RO —>
36 6 o
addr
Errors: ——
Code Explanation
3 An invalid window identifier was specified. -
N
-~
e’
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.GTIM EMT 375, Code 21

This request allows user programs to access the current time of
day. The time is returned in two words as the number of clock
ticks past midnight. The high-order time is retumed in the first
word, the low-order time in the second word.

Call: .GTIM area, addr

area

addr

Format: RO —>

Errors:

None

is the address of a 2-word EMT argument
block.

is the address of the 2-word area where the
time is to be returned.

21 0

addr
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.GTJB EMT 375, Code 20

This request returns information about a job in the system.

Call: .GTJB area, addr [, jobblk]
area is the address of a 3-word EMT argument
block.
addr is the address of an 8- or 12-word block into

which the job parameters are passed.

jobblk is a pointer to a 3-word ASCII job name for
which data is being requested. If jobblk is
omitted or is #-3, only the first eight words
of information are returned.

Format: RO —>
20 1
addr
jobblk
Errors:
Code Explanation
0 No such job is currently running.
Information Returned:
Word Offset Contents
1 0 Job number (priority*2)
2 2 High-memory limit
3 4 Low-memory limit
4 6 Pointer to /0 channel space
5 10 Address of job’s impure area
6 12 Low byte: unit number of job's con-
sole terminal
High byte: reserved
7 14 Virtual high limit
8-9 16-20 Reserved

10-12 22-27
158 Version 5.1, July 1984

ASCII logical job name
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.GTLIN EMT 345

This request collects a line of-input from either the console termi-
nal or an indirect command file, if one is active. It requires the
USR, but the format of the input line is not checked.

In a foreground/background environment, calling .GTLIN per-
forms a temporary and implicit .UNLOCK while the command
line is being read.

Call: .GTLIN linbuf [, prompt] [,type]

linbuf is the address of the buffer to receive the
input line. The size of linbuf should be
81(decimal) bytes. The input line is stored in
this area, terminated with a 0 byte.

prompt is an optional argument and is the address
of a prompt string to be printed on the con-
sole terminal. The prompt string must have
the same format as the argument of a
.PRINT request.

type is an optional argument that forces .GTLIN
to accept input only from the console termi-

nal.
Errors:
Code Explanation
0 Input line is longer than 80 characters.
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.GVAL EMT 375, Code 34

This request returns a monitor offset value in RO. This request
must be used in an XM monitor environment to access the moni-
tor’s fixed offset locations, and should be used with all monitors
to ensure compatibility. Refer to .PVAL.

Call: .GVAL area, offset
area is the address of a 2-word EMT argument
block.

offset  is the displacement from the beginning of
the monitor to the word to be returned to RO.

Format: RO —>

34 0
offset
Errors:
Code Explanation
0 The offset requested is beyond the limits of the

resident monitor.
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.HERR EMT 374, Code 5

This request turns off user interception of monitor errors. It al-
lows the system to abort the job on fatal errors and generate an
error message. This is the default case unless a .SERR has
been done.

Call: .HERR
Format: RO =
5 0
Errors:
None

.HRESET EMT 357

This request stops all I/O transfers in progress for the issuing
job, and then performs an .SRESET request. The SJ monitor
uses a hardware RESET instruction to terminate 1/0.

Call: HRESET

Errors:

None
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INTEN Macro Expansion

This request is used by device handler interrupt service routines
to notify the monitor that an interrupt has occurred, to switch to
system state, to set the processor priority to the correct value,
and to save the contents of R4 and RS before returning to the
interrupt service routine.

Call: INTEN prio [, pic]
prio is the processor priority at which to run the
interrupt routine.
pic is an optional argument that should be
specified if the interrupt routine is written as
a PIC routine.
Errors:
None

The .INTEN request issues a subroutine call to the monitor and
does not use an EMT request. All external interrupts must raise
the processor to priority level 7. Use .INTEN to lower the priority
to the value at which the device should be run. On return from
.INTEN, the device interrupt can be serviced, at which point the
interrupt routine can exit with an RTS PC.

.LOCK EMT 346

This request keeps the USR in memory to provide services re-
quired by the user program. In the FB monitor, a .CSIGEN,
.CSISPC, or .GTLIN request performs an implicit and temporary
.UNLOCK.

Call: .LOCK

Errors:

None
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.LOOKUP

EMT 375, Code 1

This request associates a specified channel with a device and
file for I/O operations. The handler for the selected device must
be in memory for this request.

Call: .LOOKUP area, chan, dblk [, seqnum)
area is the address of a 3-word EMT argument
block.
chan is a channel number in the range 0 to
376(octal).
dblk is the address of a 4-word Radix-50 de-

scriptor of the device and file to be ac-
cessed.

segnum s a file number for magtapes and cassettes.

Format: RO —>

Errors:
Code

0
1
2

5

1 chan

dblk

seqnum

Explanation

Channel is in use.

File indicated was not found on the volume.
File already open on a non-sharable device; for
example, magtape.

Argument is invalid.

On return, RO contains the length in blocks of the file just
opened. On retun from a .LOOKUP for -a non-directory, file-
structured device, RO contains 0 for the length.
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-MAP EMT 375, Code 36 (XM Only)

This request maps a previously defined address window into a
dynamic region of extended memory or into the static region in
the lower 28K. If the second word of the EMT argument block is
aready filled in, addr need not be specified.

Call: .MAP area [, addr]
area is the address of a 2-word EMT argument
block.

addr is the address of the window definition block
containing a description of the window to be
mapped and the region to which it will map.

Format: RO —>
36 4
addr

Errors:

Code Explanation

2 An invalid region identifier was specified.

3 An invalid window identifier was specified.

4 The specified window was not mapped be-

cause the offset is beyond the end of the re-
gion, the region is larger than the window, or
the window would extend beyond the bounds of
the region.
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.MFPS Macro Expansion

This macro call allows processor-independent user access to
the processor status word. The .MFPS call is used to read the
priority bits only. Condition codes are destroyed during the call
and must be directly accessed prior to using the .MFPS macro.

Call: .MFPS [addr]

addr is the address into which the processor
status is to be stored; if addr is not present,
the value is returned on the stack. Only the
priority bits are significant.
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.MRKT EMT 375, Code 22

This request schedule: a completion routine to be entered after

a specified time interv.

I (measured in clock ticks) has elapsed.

Call:  .MRKT area, time, crtn, id

area is the address of a 4-word EMT argument
block.

time is the address of a 2-word block containing
the time interval (high order first, low order
second) specified as a number of clock
ticks.

crtn is the entry point of a compietion routine.

id is a non-0 number assigned by the user to

Format: RO —>

Errors:
Code
0

identify the particular request to the comple-
tion routine and to any .CMKT requests.
The number must not be in the range
177000 to 177777, which is reserved for
system use.

22 0

time

crtn

Explanation

No queue element was available.

On entry to the completion routine, RO contains the id number.
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.MTATCH EMT 375, Code 37

This request attaches a terminal for exclusive use by the re-
questing job.

Call: .MTATCH area, addr, unit
area is the address of a 3-word EMT argument
block.

addr is the optional address of an asynchronous
terminal status (AST) word or it must be #0.
(The AST word is a SYSGEN option.)

unit is the logical unit number of the terminal.
Format: RO —>
37 5
addr
0 unit
Errors:
Code Explanation
2 Logical unit number does not exist.
3 Function code is out of range.
4 Unit is attached by another job; other job’s
number is returned in RO.
5 In the XM monitor, the status word address is

not in valid user virtual address space.

Asynchronous Terminal Status Word (T.AST)

(0-5) Reserved
AS.HNG 100 Remote line hung up
AS.CAR 200 Carrier is present

(8-12) Reserved
AS.OUT 20000 Output ring buffer is empty
AS.INP 40000 Input is available from terminal
AS.CTC 100000 Multiple €RIS)s typed at terminal
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.MTDTCH EMT 375, Code 37

This request detaches a terminal from one job and makes the
terminal available for other jobs.

Call: .MTDTCH area, unit
area is the address of a 3-word EMT argument
block.
unit is the logical unit number (lun) of the termi-

nal to be detached.

Format: RO —>
37 6
unused
—_ unit
Errors:
Code Explanation
1 Unit number is invalid; unit is not attached.
2 Unit does not exist.
3 Request is invalid; function code is out of
range.
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MTGET EMT 375, Code 37

e
' This request returns the status of the specified terminal unit to
the caller.
T Call: .MTGET area, addr, unit
area is the address of a 3-word EMT argument
- block.
f addr is the address of a 4-word block where the
status information is returned.
unit is the logical unit number (lun) of the termi-
_ nal for which status is requested. A unit
' need not be attached to the job issuing a
.MTGET request.
— Format: RO —>
37 1
addr
f/~ '
—_ unit
Errors:
/"
Code Explanation
1 Unit number is invalid; unit is not attached.
"‘ 2 Unit does not exist.
3 Request is invalid; function code is out of
range.
— 4 Unit is attached by another job.
! 5 With the XM monitor, the status block address

is not in valid user virtual address space.

~—- It an MTGET request fails because the terminal is attached by
another job, the job number of the owner is returned in RO and
the terminal status is returned. For all other error conditions, RO
is undefined. The .MTGET request returns the multiterminal
- status block.
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Multiterminal Status Block

M.TSTS 0

M.TST2 2

5 | MFCNT M.TFIL 4

7| MTSTW | MTWID | 6

Terminal Configuration Word 1 (M.TSTS, offset = 0)

1

4
10

(4-5)
100
200

7400

10000
20000
40000
100000

Hardware tab

Output carriage return/linefeed when carriage
width exceeded

Hardware formfeed

CTRUF), €H/B), and processed as normal
characters

Reserved

Inhibit TT wait

XON/XOF processing enabled

Line speed (baud rate) mask

Character mode input

Terminal is remote

Lowercase to uppercase conversion disabled
Backspace used for character deletion

Line Speed Mask (bits 8 to 11 in M.TSTS)

Mask
0000
0400
1000
1400
2000
2400
3000
3400

170

Speed Mask Speed

50 4000 1800

75 4400 2000
110 5000 2400
1345 5400 3600
150 6000 4800
300 6400 7200
600 7000 9600

1200 7400 unused



Multiterminal Status Block (cont.)
Terminal Configuration Word 2 (M.TST2, offset = 2)

3 Character length (0-1)
4 Unit stop
10 Parity enable
20 Odd parity
(5-6) Reserved
200 Read pass all
(8-14) Reserved
100000 Write pass all

Terminal State Byte (M.TSTW, offset = 7)

1 Fill sequence in progress
2 in progress
(2-3) Reserved
20 Detach in progress
40 .PRINT/.WRITE synch flag
100 Output interrupt expected
200 XON/XOFF processing enabled
(8-9) Reserved
2000 Terminal is shared console
4000 Terminal has hung up
10000 Terminal interface is DZ11
(13) Reserved
40000 Double was struck
100000 Terminal is acting console
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.MTIN EMT 375, Code 37

This request reads characters from the keyboard buffer. The
-MTIN request is the multiterminal form of the .TTYIN request.
The .MTIN request moves one or more characters to the buffer

specified.

Call: .MTIN area, addr, unit [, chrent]
area is the address of a 3-word EMT argument
block.
addr is the byte address of the user buffer.
unit is the logical unit number of the terminal in-
put.

chrent  is a character count indicating the number
of characters to transfer. The valid range is
from O to 255. A count of 0 transfers one

character.
Format: RO —>
37 2
addr
chrent | unit
Errors:
Code Explanation
0 No input is available.
1 Unit number is invalid; unit is not attached.
2 Logical unit number does not exist.
3 Request is invalid; function code is out of
range.
5 With the XM monitor, the user buffer address is

not in valid user virtual address space.

On return, RO contains the updated buffer address, pointing past
the last character transferred.
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—~  -MTOUT EMT 375, Code 37
This request transfers characters to the terminal output buffer.
This request is the multiterminal form of the .TTYOUT request.
. The .MTOUT request moves one or more characters from the
user's buffer to the output ring buffer of the terminal.

Call: .MTOUT area, addr, unit [, chrcnt)
‘ area is the address of a 3-word EMT argument
block.
addr is the address of the caller’s input buffer.
—_ unit is the unit number of the terminal.
chrent  is a character count indicating the number
of characters to transfer (1 to 255.).
- Format: RO ->
37 3
— addr
chrent | unit
. Errors:
' Code Explanation
P 0 Output buffer is full.
) 1 Unit number is invalid; unit is not attached.
2 Unit number does not exist.
3 Request is invalid; function code is out of
— range.

4]

With the XM monitor, the user buffer address is
not in valid user virtual address space.

-~ On return, RO contains the updated buffer address, pointing past
the last character transferred.
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.MTPRNT

EMT 375, Code 37

This request prints one or more lines on the specified terminal. It
is the multiterminal form of the .PRINT request.

Call: .MTPRNT area, addr, unit
area is the address of a 3-word EMT argument
block.
addr is the starting address of the character
string to be printed. The string must be ter-
minated with a null byte or a 200 byte.
unit is the unit number associated with the termi-

Format: RO —>

Errors:

Code

QN =
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nal.

37 7

Explanation

Unit number is invalid; unit is not attached.
Unit number does not exist.

With the XM monitor, the character string ad-
dress is not in valid user virtual address space.
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.MTPS Macro Expansion

This macro call allows processor-independent user access to
the processor status word. The .MTPS request sets the priority
bits only.

Call: .MTPS addr

addr is the address of the word to be placed in
the processor status word. If addr is not
present, the processor status word is taken
from the stack. The high byte on the stack is
set to 0 when adadr is present.
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.MTRCTO EMT 375, Code 37

This request resets the €RLI0) switch of the specified terminal. It
is the multiterminal form of the .RCTRLO request.

Call: .MTRCTO area, unit
area is the address of a 3-word EMT argument
block.
unit is the unit number associated with the termi-
nal.
Format: RO —>
37 4
unused
—_ unit
Errors:
Code Explanation
1 Unit number is invalid; unit is not attached.
2 Unit does not exist.
3 Request is invalid; function code is out of

range.
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MTSET EMT 375, Code 37

This request sets terminal and line characteristics for a terminal.
It also determines the input/output mode of the terminal’s service
requests.

Call: .MTSET area, addr, unit
area is the address of a 3-word EMT argument
block.
addr is the address of a 4-word status block con-

taining the line and terminal status being
set. Refer to the description following the
.MTGET request.

unit is the logical unit number associated with
the line and terminal.

Format: RO —->

37 1
addr
—_ unit
Errors:
Code Explanation
1 Unit number is invalid; unit is not attached.
2 Unit does not exist.
3 Request is invalid; function code is out of
range.
5 With the XM monitor, the status block address

is not in valid user virtual address space.
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-MTSTAT

EMT 375, Code 37

This request returns multiterminal system status information.

Call: .MTSTAT area, addr

area

addr

Format: RO —>

Errors:

Code

is the address of a 3-word EMT argument
block.

is the address of an 8-word status block
where multiterminal status information is re-
turned.

37 10

addr

Explanation

With the XM monitor, the status block address
is not in valid user virtual address space.

Information returned in the status block:

Offset
0
2
4
6
(10-17)
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Contents

Offset from RMON to first TCB

Offset from RMON to console TCB

Number of TCBs in the system (1 to 17 octal)
Size of TCB in bytes

Reserved



.MWAIT EMT 374, Code 11 (FB and XM Only)

This request suspends execution of the job issuing the request
until all messages sent to or requested from another job have
been received.

Call: MWAIT
Format: RO =
1 0
Errors:
None
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.PEEK EMT 375, Code 34

This request returns the contents of a location in low memory (0
to 28K). RT—11 utility programs use this request to examine lo-
cations in the monitor. Refer to .POKE.

Call: .PEEK area, addr
area is the address of a 2-word EMT argument
block.
addr is the address of the location to examine.
The contents of the location are returned in
Ro.
Format: RO —>
34 1
addr
Errors:
None
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.POKE EMT 375, Code 34

' This request deposits a value in a low memory location (0 to
28K). Refer to .PEEK.
— Call: .POKE area, addr, value
area is the address of a 3-word EMT argument
block.
/’ addr is the address of the location to modify.
value is the new value to deposit in the location.
The old contents of the location are returned
on RO.
Format: RO -->
34 3
: addr
value
—
Errors:
None
.
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.PRINT EMT 351

This request prints output on the console terminal. String printed
can be terminated with either a 0 byte or an octal 200 byte. A
carriage return/line feed combination is appended to a string
ending in a 0 byte, while a string ending in an octal 200 byte
leaves the cursor or carriage at the end of the printed line.

Call: .PRINT addr

addr is the address of the string to be printed.

Errors:

None
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.PROTECT EMT 375, Code 31 (FB and XM Only)

The .PROTECT request gives a job exclusive control of a 2-word
vector in the region 0 to 476.
- Call: -.PROTECT area, addr
area is the address of a 2-word EMT argument
block.

7 addr is the address of the word pair to be pro-
tected. The argument addr must be a muiti-
ple of 4, and must be less than or equal to
474(octal). The two words at addr and

- addr+2 are protected.

Format: RO —>
— 31 0
addr
e Errors:
Code Explanation
— 0 Protect failure; locations are already in use.
' 1 Address is greater than 474 or not a multiple of
4.

(/—

—

AN
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.PURGE EMT 374, Code 3

This request frees a channel without taking any other action.
Call: .PURGE chan

chan is the channel number to be purged.

Format: RO =
3 chan

Errors:

None
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.PVAL EMT 375, Code 34

This request changes the contents of a monitor offset. Refer to
.GVAL.

Call: .PVAL area, offset, value
area is the address of a 3-word EMT argument
block.

offset s the displacement from the beginning of
the monitor to the word to change.

value is the new value to put in the location. The
old contents of the location are returned in

Ro.
Format: RO -->
34 2
offset
value
Errors:
Code Explanation
0 The offset requested is beyond the limits of the

resident monitor.
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.QELDF Macro Expansion

This macro symbolically defines I/O queue element offsets. The
-QELDF macro defines the following values:

Q.LINK

= 0 Link to next queue element
Q.csw =2  Pointer to channel status word
QBLKN =4  Physical block number
QFUNC =6 Special function code
QJNUM =7  Job number
QUNIT =7  Device unit number
QBUFF = 8. User virtual memory buffer address
QWCNT = 10. Word count
Q.COMP = 12. Completion routine code

Since handlers usually deal with queue element offsets relative
to Q.BLKN, the .QELDF macro also defines the following sym-
bolic offsets:

Q$LINK
QsCsw
Q$BLKN
Q$FUNC
Q$JNUM
QSUNIT
Q$BUFF
QSWCNT
Q$COMP

b A

ODHPWWNO

For SJ and FB systems:
QELGH = 14. Length of queue element
For XM systems:

Q.PAR
Q$PAR
Q.ELGH

14. PAR1 relocation bias
10.
20. Length of queue element

The .DRDEF macro automatically calls .QELDF.
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-QSET EMT 353

This request adds entries to the RT-11 /O queue. The I/O
queue initially has one queue element. Each program should
allocate one more queue element than the total number of I/O
requests that will be pending simultaneously on different chan-
nels.

Call: .QSET addr, len
addr is the address at which the new elements
are to start.
len is the number of entries to be added. In the

SJ and FB monitors, each queue entry is 7
words long. In the XM monitor, each queue
entry is 10(decimal) words long.

Errors:
None

" On return, RO contains the address of the first word beyond the
allocated queue elements.

-RCTRLO EMT 355

This request ensures that the console terminal is able to print by
resetting the CTRL/O switch for the terminal. The .RCTRLO re-
quest should also be issued whenever any bits are changed in
the JSW. This allows the monitor to update its internal status
information to reflect the new contents of the JSW.

Call: .RCTRLO
Errors:

None
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.RCVD EMT 375, Code 26 (FB & XM Only)

This request queues a request to receive a message or data
sent by another job in FB or XM environments. Execution of the
job issuing the request continues. Use .MWAIT to wait until the
message has been received.

Note that .RCVDx and .SDATx use the same channel. A pro-
gram should not issue synchronous (.RCVDW and .SDATW)
requests and asynchronous (.RCVDC and .SDATC) requests at
the same time because the synchronous requests will never re-
turn.

Call: .RCVD area, buf, went
area is the address of a 5-word EMT argument
block.
buf is the address of the buffer to which the
message is to be sent.
went is the number of words to be transferred.
Format: RO —>
26 0
unused
buf
went
1
Errors:
Code Explanation
0 No other job exists in the system.
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.RCVDC EMT 375, Code 26 (FB and XM Only)

This request queues a request to receive a message or data
sent by another job in an FB or XM environment and specifies a
completion routine to be entered when the message is received.
Execution of the job issuing the request continues.

Note that .RCVDx and .SDATx use the same channel. A pro-
gram should not issue synchronous (.RCVDW and .SDATW)
requests and asynchronous (.RCVDC and .SDATC) requests at
the same time because the synchronous requests will never re-
turn.

Call: .RCVDC area, buf, went, crtn
area is the address of a 5-word EMT argument
block.
but is the address of the buffer to which the
message is to be sent.
went is the number of words to be transmitted.
crtn is the address of a completion routine to be
entered.
Format: RO ->
26 0
unused
buf
went
crtn
Errors:
Code Explanation
0 No other job exists in the system.
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.RCVDW EMT 375, Code 26 (FB and XM Only)

This request queues a request to receive a message or data
sent by another job in FB or XM environments. Execution of the
job issuing the request is suspended until all outstanding mes-
sages have been sent or received.

Note that .RCVDx and .SDATx use the same channel. A pro-
gram should not issue synchronous (.RCVDW and .SDATW)
requests and asynchronous (.RCVDC and .SDATC) requests at

the same time because the synchronous requests will never re-
turn.

Call: .RCVDW area, buf, went
area is the address of a 5-word EMT argument
block.
buf is the address of the buffer to which the
message is to be sent.
went is the number of words to be transmitted.
Format: RO —>
26 0
unused
buf
went
0
Errors:
Code Explanation
0 No other job exists in the system.
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.RDBBK Macro Expansion (XM Only)

This macro defines symbols and reserves space for the region
definition block. .RDBBK automatically calls .RDBDF.

Call: .RDBBK rgsiz

rgsiz is the size of the dynamic region needed,
expressed in 32-word units.

.RDBDF Macro Expansion (XM Only)

This macro defines the symbolic offset names for the region
definition block and the names for the region status word bit
Patterns. .RDBDF also defines R.GLGH, the length of the region
definition block.

Call:
.RDBDF

Expansion:

R.GID
R.GSIZz
R.GSTS
R.GLGH
RS.NAL
RS.UNM
RS.CRR

BEL..
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.READ EMT 375, Code 10

This request transfers to memory a specified number of words
from the device associated with the specified channel. Control
returns to the user program immediately after the .READ is initi-
ated.

Call: .READ area, chan, buf, went, blk
area is the address of a 5-word EMT argument
block.
chan is a channel number in the range 0 to
376(octal).
buf is the address of the buffer to receive the
data read.
went is the number of words to read.
bik is the starting block number to read.
Format: RO —>
10 chan
blk
buf
went
1
Errors:
Code Explanation
0 Attempt was made to read past end of file.
1 Hard error occurred on channel.
2 Channel is not open.

On return, RO contains the number of words transferred. This will
be less than the number requested if end-of-file is reached on
the input device.
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-READC

EMT 375, Code 10

This request transfers a specified number of words from the
channel to memory. Control returns to the user program immedi-
ately after the .READC is initiated. Control passes to the comple-
tion routine when the .READC is complete.

Call: .READC area, chan, buf, went, crtn, blk

area is the address of a 5-word EMT argument
block.

chan is a channel number in the range 0 to
376(octal).

buf is the address of the buffer to receive the
data read.

went is the number of words to read.

crtn is the address of the completion routine and
must be above 500(octal).

blk is the block number to read.

Format: RO ->

Errors:

Code

N = O

10 chan
bk
buf
went
crtn
Explanation

Attempt was made to read past end-of-file.
Hard error occurred on channel.
Channel is not open.

On return, RO contains the number of words transferred. This will
be less than the number requested if end-of-file is reached on

the input device.
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.READW EMT 375, Code 10

This request transfers a specified number of words from a chan- - _ -
nel to memory. When the .READW is complete or an error is
detected, control returns to the user program.

Call: .READW area, chan, buf, went, blk e
area is the address of a 5-word EMT argument
block. o
chan is the channel number in the range 0 to ™
376(octal).
buf is the address of the buffer to receive the
data read. )
went is the number of words to read. -
blk is the block number to be read.
Format: RO —> -
10 chan
blk
g
buf
went
0 —
Errors:
Code Explanation
0 Attempt was made to read past end-of-file. _
1 Hard error occurred on channel. -
2 Channel is not open.

On return, RO contains the number of words transferred. This will
be less than the number requested if end-of-file is reached on ~—
the input device.
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N

-RELEAS EMT 343

This request notifies the monitor that a fetched device handier is
no longer needed. The .RELEASE request is ignored if the han-
dler is the system device handler, is not currently resident, or is
resident because of a LOAD command to KMON.

Call: .RELEAS dnam
dnam is the address of the Radix-50 device
name.
Errors:
Code Explanation
0 Device name is invalid.
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.RENAME

EMT 375, Code 4

This request changes the name of a file and puts the current
system date in the file’s directory entry.

Call: .RENAME area, chan, dblk
area is the address of a 2-word EMT argument
block.
chan is a channel number in the range 0 to
376(octal).
dblk is the address of a block that specifies the

Format: RO —>

Errors:

Code

-
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file to be renamed followed by the new file
name, in Radix-50.

4 chan

dbik

Explanation

Channel is open.

File was not found.

Operation is invalid (device is not file struc-
tured).

A protected file of the specified name already
exists. The .RENAME is not performed.



.REOPEN EMT 375, Code 6

This request reassigns a channel to a .SAVESTATUS block.
This allows /O to continue on the channel from the point at
which the .SAVESTATUS was performed.

Call: .REOPEN area, chan, cblk
area is the address of a 2-word EMT argument
block.
chan is a charnnel number in the range 0 to
376(octal).

cblk is the address of the 5-word block where the
.SAVESTATUS information was stored.

Format: RO —>
6 chan
cblk

Errors:
Code Explanation

0 The specified channel is in use. The .REOPEN

is not performed.

.RSUM EMT 374, Code 2 (FB & XM Only)

This request resumes execution of a job’s mainline code after a
.SPND.

Call: .RSUM
Format: RO =
2 0
Errors:
None
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SAVESTATUS

EMT 375, Code 5

This request stores five words of channel status information in
memory. The channel is freed upon completion of the request.
The channel can be reopened, possibly with a different channel
number, by a .REOPEN request.

Call: .SAVESTATUS area, chan, cblk
area is the address of a 2-word EMT argument
block.
chan is a channel number in the range 0 to
376(octal).
cblk is the address of the 5-word user memory

Format: RO —>

Errors:
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block where the channel status information
is to be stored.

5 chan

cblk

Explanation

The channel specified is not associated with
any file.

The channel was opened with an .ENTER re-
quest, or a .SAVESTATUS request was at-
tempted for a magtape or cassette file.
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.SCCA EMT 375, Code 35

This request inhibits abort, indicates when a double
is initiated at the console, and distinguishes between sin-
gle and double commands. Bit 15 of the terminal status
word is set when consecutive characters are detected.
The user program must clear the bit.

Call: .SCCA area, addr

area is the address of a 2-word parameter biock.

addr is the address of a terminal status word:; an
address of 0 re-enables the com-
mand.

Format: RO —>
35 0

addr

Errors:

None
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.SDAT EMT 375, Code 25 (FB and XM Only)

This request queues a request to send a message or data to
another job in FB or XM environments. Execution of the job
issuing the request continues.

Note that .RCVDx and .SDATx use the same channel. A pro-
gram should not issue synchronous (.RCVDW and .SDATW)
requests and asynchronous (.RCVDC and .SDATC) requests at
the same time because the synchronous requests will never re-

turn.
Call: .SDAT area, buf, went
area is the address of a 5-word EMT argument
block.
buf is the buffer address of the beginning of the
message to transfer.
went is the number of words to transfer.

Format: RO —>

Errors:

Code

25 0

unused

buf

went

Explanation

No other job exists.



.SDATC EMT 375, Code 25 (FM and XM Only)

This request queues a request to send a message or data to
another job in FB or XM environments and specifies a comple-
tion routine to be entered when the message has been transmit-
ted. Execution of the job issuing the request continues.

Note that .RCVDx and .SDATx use the same channel. A pro-
gram should not issue synchronous (.RCVDW and .SDATW)
requests and asynchronous (.RCVDC and .SDATC) requests at
the same time because the synchronous requests will never re-
turn.

Call: .SDATC area, buf, went, crtn
area is the address of a 5-word EMT argument
block.
buf is the buffer address of the beginning of the
message to transfer.
went is the number of words to transfer.
crtn is the address of the completion routine to
enter when the message has been transmit-
ted.
Format: RO —>
25 0
unused
buf
went
crtn
Errors:
Code Explanation
0 No other job exists.
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.SDATW

EMT 375, Code 25 (FB and XM Only)

This request queues a request to send a message or data to
another job in FB or XM environments. Execution of the job
issuing the request is suspended until all outstanding messages
are sent and received.

Note that .RCVDx and .SDATx use the same channel. A pro-
gram should not issue synchronous (.RCVDW and .SDATW)
requests and asynchronous (.RCVDC and .SDATC) requests at
the same time because the synchronous requests will never re-

turn.
Call: .SDATW area, buf, went
area is the address of a 5-word EMT argument
block.
buf is the buffer address of the beginning of the
message to transfer.
went is the number of words to transfer.

Format: RO —>

Errors:
Code
0
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25 0

unused

buf

wcent

Explanation

No other job exists.



.SDTTM EMT 375, Code 40
This request allows programs to set the system date and time.
Call: .SDTTM area, addr

area is the address of a 2-word EMT argument
block.

addr is the address of a 3-word block containing
the new date and time.

Format: RO —>
40 0

addr

Errors:
None
Date/Time information block:

Offset  Contents
0 Date in RT-11 format (~1 to leave date un-
changed)
2 High-order time (-1 to leave time un-
changed)
4 Low-order time

The double-precision time is expressed in ticks past midnight.
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.SERR

EMT 374, Code 4

This request inhibits job abort on monitor errors. If a monitor
error occurs during a monitor request, the carry bit is set and
byte 52 contains a negative value indicating the error condition
that occurred.

Call:

Format:

Errors:

Code

-10
-1
-12
-13
-14
-15

-16
-17

-21
-22
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.SERR

RO =

Explanation

USR was called from a completion routine.
Operation attempted to access an unloaded de-
vice handler.

I/O error occurred while accessing the direc-
tory.

Error occurred during a .FETCH request.

Error occurred while reading an overlay.
Attempt was made to do a .ENTER on a full
directory.

Attempt was made to access an invalid ad-
dress.

Invalid channel number was specified.

Invalid EMT request was issued.

Reserved for use by monitor.

Reserved for use by monitor.

Directory on a device is invalid.

Attempt was made to fetch an unloaded han-
dler while running an XM monitor that does not
have .FETCH support.

Reserved for use by monitor.

Reserved for use by monitor.

Reserved for use by monitor.

Reserved for use by monitor.

Reserved for use by monitor.



.SETTOP EMT 354
This request specifies a new address as a program’s upper limit.
Call: .SETTOP addr

addr is the address of the highest word of the
area desired; that is, the last word the pro-
gram will modify, not the first word it leaves
untouched.

Errors:
None

On return, RO and location 50 contain the highest memory ad-
dress allocated for use.
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.SFDAT

EMT 375, Code 42

This request allows user and utility programs to set or modify the
creation date in a file's directory entry.

Call:

.SFDAT area, chan, dblk [, date]

area

chan

dblk

date

Format: RO —>

Errors:

Code

N - 0O

206

is the address of a 4-word EMT argument
block.

is an unused channel number in the range 0
to 376(octal).

is a 4-word block containing the filespec in
Radix—50 of the file for which the date is to
be modified.

is the address of the new date word in RT
date format. If date is #0 or omitted,
.SFDAT uses the current date. No check is
made for an invalid date.

42 chan

dblk

date

Explanation

Channel is in use.

File was not found.

Operation is invalid (device is not file struc-
tured).

File is protected.



SFPA EMT 375, Code 30

This request allows users with floating-point hardware to set trap
addresses to be called when a floating-point exception occurs.

area

addr

Format: RO —>

Errors:

None

Call: .SFPA area, addr

is the address of a 2-word EMT argument
block.

is the address of the routine to enter when
an exception occurs.

30 0

addr
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SOB Macro Expansion

The SOB macro simulates the SOB instruction (subtract one and
branch if not equal) by generating the code:

DEC register
BNE location

You can use the SOB macro on all processors, but it is espe-
cially useful for processors that do not have the hardware SOB
instruction. If you are running on a processor that supports the
SOB instruction, simply eliminate the MACRO call to SOB
(MCALL SOB), and the SOB instruction executes. Note that
SOB is not preceded by a dot (.).

CALL:  SOB reg,addr

reg is the register whose contents will be decre-
mented by 1.
addr is the location to branch to if the register

contents do not equal O after the decrement.

Note: The SOB instruction does not change any condition
codes. The SOB macro can change the N, Z, and V
(but not the C) condition codes.
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— .SPCPS EMT 375, Code 41 (FB and XM Only)

This request allows a program’s completion routine to change
the flow of control of the mainline code. It saves the mainline
- code PC and PS and changes the mainline PC to a new value. If
the mainline code is performing a monitor request, the monitor
allows the request to finish before doing any rerouting. The ac-
tual rerouting is deferred until the mainline code is about to run.

Call: .SPCPS area, addr

area

addr

Format: RO —>

o
- Errors:

Code
o 0

is the address of a 2-word EMT argument
block.

is the address of a 3-word block in user
memory that contains the new mainline PC,
and that is to contain the old mainline PC
and PS.

41 0

addr

Explanation

The program issued the .SPCPS call from the
mainline code rather than from a completion
routine.

A previous .SPCPS request is outstanding.



.SPFUN

EMT 375, Code 32

This request is used with certain device handlers for device-
dependent functions, such as rewind, backspace, read/write ab-
solute sectors, and size volume.

Call: .SPFUN area, chan, func, buf, went, blk [, ertn)

area is the address of a 6-word EMT argument
block.

chan is a channel number in the range 0 to
376(octal).

func is the numeric code of the function to be
performed.

buf is the buffer address; 0 if not used.

went is defined in terms of the device handler.

blk is also defined in terms of the device han-
dler.

crtn is the entry point of a completion routine.

Format: RO —>

Errors:
Code
0

9
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32 chan

blk

buf

wcent

func 377

crtn

Explanation

Attempt was made to read or write past end-of-
file.

Hard error occurred on channel.

Channel is not open.



Function Codes for .SPFUN
MMMSMT CT

373

377
376
375
374
372
371
370
367

377 Forward to last file
376 Forward to last block
375 Forward to next file
374 Forward to next block
373 Rewind to load point
372 Write file gap
Write EOF
Forward one block
Backspace one block
Write with extended gap
Off-line rewind
Write
Read
Stream at 100 ips (MS only)

DL,DM,DU,DW,DX,DY,DZ,LD

377
376
375
374

373
372
371

Read (DL,DM,DU,DW,DX,DY,D2)

Write (DL,DM,DU,DW,DX,DY,D2Z)

Write with deleted data mark (DX,DY)

Force read of bad block replacement table
(DL,DM)

Return volume size (DL,DM,DU,DW,DY,LD)
Read/write handler translation table (LD)

Bypass (DU)

For RK06/07 handler (DM), special function codes 377 and 376
require the buffer size to be one word larger than necessary for
the data. The first word of the buffer contains the error informa-
tion returned as a result of the .SPFUN request. Error codes and
meanings are as follows:

100000
100001
100002
100004
100010
100200
1774xx

The 1/O operation is successful.

An ECC error is corrected.

An error recovered on retry.

An error recovered through an offset retry.
An error recovered after recalibration.

A bad block was detected (BSE error).

An error did not recover.
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.SPND EMT 374, Code 1 (FB and XM Only)

This request suspends the mainline program and allows only
completion routines for /O and mark time requests to run.

Call: .SPND
Errors:

None

.SRESET EMT 352
This request, software reset, performs the following functions:

Cancels any messages sent by the job
Waits for all /O to complete

Dismisses any device handlers FETCHed
Purges any currently open files

Reverts to 16(decimal) I/O channels
Clears the job’s .SPND/.RSUMM counter
Resets the I/0O queue to one element
Cancels all outstanding .MRKT requests

Call: .SRESET
Errors:

None
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.SYNCH Macro Expansion

This macro enables a program to issue programmed requests
from within an interrupt service routine. Code following the
.SYNCH call runs at priority level 0 as a completion routine in the
issuing job’s context.

Call: .SYNCH area [,pic]
area is the address of a 7-word block for use by

.SYNCH.
pic is an optional argument which, if not blank,

causes the .SYNCH macro to produce posi-
tion-independent code.

Errors:
None
SYNCH Block Format:

Offset  Contents

0 Maintained by the monitor, do not alter
2 Current job number; must be set by pro-
gram prior to issuing the .SYNCH

4 Reserved
6 Reserved
10 Synch ID
12 -1
14 0

The .SYNCH macro issues a subroutine call to the monitor and
does not use an EMT request. Nothing may be placed on the
stack between the .INTEN and .SYNCH calls. Normal return is to
the word after the error return. RO contains the Synch ID that
was in word 5 of the block. RO and R1 are free for use.
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.TIMIO Macro Expansion

This macro issues a device time-out call in a device handler I/O
initiation section. This request schedules a completion routine to
run after the specified time interval has elapsed. The completion
routine runs in the context of the job indicated in the timer block.

Call: .TIMIO tbik, hi, lo
tolk is the address of a 7-word timer block.
hi is the high-order time interval.
lo is the low-order time interval.
Errors:
None

Timer block format:

Offset
0
2
4
6

10

12
14

Contents

High-order time word

Low-order time word

Link to next queue element; 0 indicates
none

Owner’s job number; 0 for background job,
MAXJOB for foreground job, and (job prior-
ity)*2 for system jobs

Sequence number of timer request; valid
range of sequence numbers is 177000 to
177377

-1

Address of the completion routine to exe-
cute if time-out occurs: the monitor zeroes
this word when the completion routine is
called, indicating that the timer block is
available for reuse. When the completion
routine is entered, RO contains the se-
quence number of the request that timed-
out.
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.TLOCK EMT 374, Code 7

This request is used in an FB environment to gain ownership of

the USR. The .TLOCK request is similar to the .LOCK request in -
that if successful, the user job returns with the USR in memory

(identical to .LOCK in the SJ monitor). With .TLOCK, if the USR

is not available, control returns immediately with the C-bit set to 7

indicate the .TLOCK request failed. -
Call: .TLOCK ‘
Format: RO = -
7 0
Errors: -
Code Explanation

0 USR is already in use by another job. -

. /

_//

-7

e

... /’

_,/
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.TRPSET

EMT 375, Code 3

This request allows the user job to intercept traps to 4 and 10
instead of having the job aborted with a ?MON—F-Trap to nn
message. The carry bit determines which trap occurred: carry bit
clear indicates a trap to 4; carry bit set indicates a trap to 10.

Call: .TRPSET area, addr

area

addr

Format: RO —>

Errors:

None

is the address of a 2-word EMT argument
block.

is the address of the trap routine. If an ad-
dress of 0 is specified, trap interception is
disabled.

addr
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-TTYIN/.TTINR EMT 340

These requests transfer a character from the console terminal to
the user program. The character is passed as a right-justified
byte in RO. The operation of .TTYIN/.TTINR can be altered by

the setting of certain bits in the JSW. The expansion of .TTYIN
is:

EMT 340
BCS —2

The expansion of .TTINR is:
EMT 340

If no characters are available when an EMT 340 is executed,
return is made with the carry bit set.

Call: .TTYIN char
Call: .TTINR
char is a pointer to a location where the charac-

ter in RO is to be stored. If char is specified,
the character is returned both in RO and the
address pointed to by char. If char is not
specified, the character is returned only in
RO.

Errors:

Code Explanation

o

No characters are available in the ring buffer.
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.TTYOUT.TTOUTR EMT 341

These requests transfer a character to the console terminal. If
the monitor's output ring buffer has no room for the character,
the .TTYOUT request waits for room before returning, but the
.TTOUTR request returns immediately with carry set. The ex-
pansion of .TTYOUT is:

EMT 341
BCS —2

The expansion of . TTOUTR is:
.EMT 341

Call: .TTYOUT char

Cali: .TTOUTR

char is the location containing the character to be

— loaded into RO and printed. If not specified,
the character in RO is printed. Upon return

from the request, RO still contains the char-

acter.
Errors:
Code Explanation
s
‘ 0 Output ring buffer is full.
el
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TJWAIT EMT 375, Code 25

This request suspends the user's job for an indicated length of
time. This request requires a queue element.

Cali: .TWAIT area, time
area is the address of a 2-word EMT argument
block

time is a ;;oimer to 2 words of time (high-order
first, low-order second), expressed in ticks

past midnight.
Format: RO —>
24 0
time
Errors:
Code Explanation
0 No queue element was available.
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.UNLOCK EMT 347

s
This request releases the USR from memory if it was placed
there with a .LOCK request. If the .LOCK required a swap, the
-UNLOCK loads the user program back into memory.

Call: .UNLOCK
Errors:
Vst
None

«/-‘.\

.UNMAP EMT 375, Code 36 (XM Only)

—. This request unmaps a window and flags that portion of the
' program’s virtual address space as inaccessible. When an un-
map operation is performed for a virtual job, attempts to access
the unmapped address space cause a memory management
- fault.

Call: .UNMAP area, addr
P area is the address of a 2-word argument block.
addr is the address of the window control block

that describes the window to be unmapped.

" Format: RO —>
36 5
— addr
Errors:
— Code Explanation
3 An invalid window identifier was specified.
5 The specified window was not already mapped.
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.UNPROTECT EMT 375, Code 31

This request is the complement of the .PROTECT request. It
cancels any protected vectors in the 0 to 476 area. An attempt to
unprotect a vector that a job has not protected is ignored.

Call:

Format: RO —>

Errors:

Code

220

.UNPROTECT area, addr

area is the address of a 2-word EMT argument
block

addr is the address of the word pair to be can-
celed. The argument addr must be a multi-
ple of 4 and must be less than or equal to
474(octal).

31 1

addr

Explanation

Address is greater than 474 or not a multiple of
4.

‘
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WAIT EMT 374, Code 0

This request suspends program execution until all I/O requests
on the channel are completed. The .WAIT request is typically
combined with the .READ and .WRITE requests to perform dou-
ble buffering.

Call: WAIT chan
Format: RO =
0 chan
Errors:
Code Explanation
0 Channel specified is not open.
1 Hardware error occurred on the previous I/O

operation on this channel.
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.WDBBK Macro Expansion (XM Only)

This macro defines symbols and reserves space for the window
definition block. Information provided to the arguments of this
macro permits the creation and mapping of a window through
the use of the .CRAW request. .WDBBK automatically calls

.WDBDF.

Call: .WDBBK wnapr, wnsiz [, wnrid, wnoff, wnien, wnsts]

wnapr

wnsiz

wnrid

wnlen

wnsts

is the number of the Active Page Register
(APR) set that includes the window's base
address. A window must start on a 4K-word
boundary. The valid range of values is 0
through 7.

is the size of this window, expressed in 32-
word units.

is the identification for the region to which
this window maps.

is the offset into the region at which to start
mapping this window, expressed in 32-word
units.

is the amount of this window to map, ex-
pressed in 32-word units. The default value
is 0, which maps as much of the window as
possible.

is the window status word.



.WDBDF Macro Expansion (XM Only)

This request defines the symbolic offset names for the window
definition block and the names for the window status word bit
patterns. This macro also defines W.NLGH, the length of the
window definition block.

Call: .WDBDF

Expansion:
W.NID = 0
W.NAPR = 1
W.NBAS = 2
WNSIiz = 4
WNRID = 6
W.NOFF = 10
W.NLEN = 12
W.NSTS = 14
WNLGH = 16
WS.MAP = 400
WS.ELW = 20000
WS.UNM = 40000
WS.CRW = 100000



.WRITC EMT 375, Code 11

This request transfers a specified number of worcs from memory
to a channel. Control returns to user program immediately after
the request is queued. When the .WRITC completes, control
passes to the completion routine specified in the request.

Call: .WRITC area, chan, buf, went, crtn, bik

area is the address of a 5-word EMT argument
block.

chan is a channel number in the range 0 to
376(octal).

buf is the address of the memory buffer to be
used for output.

went is the number of words to write.

crtn is the address of the completion routine and
must be above 500(octal).

bk is the starting block number to write.

Format: RO —>

Errors:
Code

0
1
2

11 chan
bk
buf
went
crtn
Explanation

Attempt was made to write past end-of-file.
Hardware error occurred.
Channel is not open.

On return, RO contains the number of words transferred. This will
be less than the number requested if the output device has in-

sufficient space.
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.WRITE EMT 375, Code 11

Pt
This request transfers a specified number of words from memory
to a channel. Control returns to user program immediately after
- the request is queued.
Call: .WRITE area, chan, buf, went, blk
— area is the address of a 5-word EMT argument
block.
chan is a channel number in the range 0 to
376(octal).
— buf is the address of the memory buffer to be
! used for output.
went is the number of words to write.
blk is the starting block number to write.
Format: RO >
11 chan
- blk
buf
- went
1
- Errors:
Code Explanation
5 0 Attempt was made to write past end-of-file.
1 Hardware error occurred.
2 Channel is not open.

On return, RO contains the number of words transferred. This will

be less than the number requested if the output device has in-

sufficient space.
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WRITW

EMT 375, Code 11

This request transfers a specified number of words from memory

to a channel. Execution of the job is suspended until the
WRITW completes.
Call: .WRITW area, chan, buf, went, blk
area is the address of a 5-word EMT argument
block.
chan is a channel number in the range 0 to
376(octal).
buf is the address of the memory buffer to be
used for output.
went is the number of words to write.
blk is the starting block number to write.

Format: RO —>

Errors:

Code

N = O

1 chan
bik
buf
went
0
Explanation

Attempt was made to write past end-of-file.
Hardware error occurred.
Channel is not open.

On return, RO contains the number of words transterred. This will
be less than the number requested if the output device has in-
sufficient space.
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Monitor Data Structures

Control Blocks
1/0 Channel Block Format

Name Offset
c.Csw 0
C.SBLK 2
C.LENG 4
C.USED 6
C.DEVQ 10
C.UNIT 11

Contents

Channel status word

Starting block number of file (0 if not file
structured)

Length of file, if opened by .LOOKUP; size
of empty area, if opened by .ENTER
Highest block written

Number of pending requests (byte)

Device unit number (byte)

Channel Status Word (C.CSW) Bit Definitions

Name Bits
HDERRS$ 1
INDX$M 76
RENAMS 100
DWRITS 200
DBLK$M 17400
EOF$ 20000

(14)
ACTIVS 100000

Meaning

Hard error

Index mask into $PNAME and other device
tables

Rename operation is in progress

File was opened with a .ENTER; monitor
will modify directory when file is closed
Mask for directory segment containing this
entry

End-of-file found on this channel

Reserved

Channel is active
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Handler Prefix Area Format
The handler prefix area is contained in block 0 of each handler.
Name Offset Contents

H.SI1Z 52 Size of handler in bytes

H.DVSZ 54  Size of device in 256-word blocks
H.DSTS 56 Default device status value

H.GEN 60 Sysgen options

H.BPTR 62  Pointer to primary bootstrap
H.BLEN 64  Length of primary bootstrap in bytes
H.READ 66  Pointer to read routine for bootstrap

Region Control Block Format

Name Offset  Contents

R.BADD 0 Starting physical address in 32-word blocks:
0 if not in use

R.BSIZ 2  Size of region in 32-word blocks

R.BSTA 4  Region status (byte)

R.BNWD 5 Number of windows mapped to region

(byte)
Region Status Byte (R.BSTA) Bit Definitions
Name Bits  Meaning
R.STOP 1 Region created by .SETTOP
Region Descriptor Block Format

Name  Offset Contents

R.GID 0 Region ID returned by system
R.GSIZ 2 Size of region in 32-word blocks
R.GSTS 4 Region status word

228



Region Status Word (R.GSTS) Bit Definitions

Name

Bits

(0-12)
RS.NAL 20000
RS.UNM 40000
RS.CRR 100000

Meaning

Reserved

Region was not previously allocated
One or more windows were unmapped
Region was successfully created

Window Control Block Format

Name

W.BRCB

W.BLVR
W.BHVR
W.BSIZ

W.BOFF
W.BFPD
W.BNPD
W.BLPD

Offset
0

2
4
6
10
12

13
14

Contents

Pointer to region control block of region to
which window is mapped

Low virtual address limit

High virtual address limit

Size of window in 32-word blocks; 0 if not in
use

Offset into region in 32-word blocks

First PDR in window (byte)

Number of PDR's in window (byte)
Contents of last PDR

Window Definition Block Format

Name

W.NID
W.NAPR
W.NBAS
W.NSIZ
W.NRID
W.NOFF
W.NLEN
W.NSTS

Offset

0
1
2
4
6
10
12
14

Contents

Window identifier (byte)

Base PAR for window (byte)

Virtual base address

Window size in 32-word blocks
Region identifier

Offset into region in 32-word blocks
Length of window to map

Window status word



Window Status Word (W.NSTS) Bit Definitions:
Name Bits Meaning

(0-7) Reserved
WS.MAP 400 Map window after creating it
(9-12) Reserved
WS.ELW 20000 One or more windows were eliminated
WS.UNM 40000 One or more windows were unmapped
WS.CRW 100000 Window successfully created

System Communications Area (SYSCOM)
Name  Address Contents

USERPC 40  Start address of job

USERSP 42  Initial value of the stack pointer; default is
1000

JSW 44  Job Status Word

UFLOAT 46 USR load address

USERTO 50 High memory address of the user program

ERRBYT 52 EMT error reporting byte

USERRB 53  User program error reporting byte

SYSPTR 54 Address of the beginning of the Resident

Monitor
TTFILL 56  Fill character
TTNFIL 57  Fill count
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JSW Bit Definitions (Word 44)

Name Bits Meaning

(C-2) Reserved
GTLINS 10 Non-terminating .GTLIN bit
EDIT$ 20 If set, turns off single-line editor
SPXIT$ 40 Special chain exit

TCBIT$ 100 FB, XM; Inhibit terminal wait bit
HLTER 200 SJ; 1/O Error halt

CHAINS 400 CHAIN bit

OVLY$ 1000 Overlaid program

VIRT$ 2000 XM; Virtual image bit

CHNIF$ 4000 Pass line to KMON bit
TTSPC$ 10000 Special mode terminal bit
RSTRT$ 20000 Reenter bit for programs
TTLCS 40000 Lowercase bit for console
USWAPS$ 100000 SJ; USR swap bit

USERRB Bit Definitions (Byte 53)

Name Bits  Meaning
SUCCS$ 1 No error
WARNS 2 Warning
ERRORS 4  Error
SEVERS$ 10 Severe error
FATALS 20 Fatal error
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Disk and File Formats
Block-Replaceable Device Directory Structure

Header:
Name Offset
D.TOTA 0
D.NEXT 2
D.HIGH 4
D.EXTR 6
D.STRT 10
Directory Entry:
Name Offset
0
E.NAME 2
E.LENG 10
E.USED 12
E.CHAN 12
E.JNUM 13
E.DATE 14
16+
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Contents

Total number of segments in this direc-
tory; the valid range is 1 to 31(decimal)
The segment number of the next logical
directory segment; 0 if none

The number of the highest segment cur-
rently in use; only maintained in first di-
rectory segment

The number of extra bytes per directory
entry; always an| unsigned, even octal
number

The block number on the device where
the actual stored |data monitored by this
segment begins

Contents

Entry status word

File name; three words of Radix—50
Size in blocks of file, or size of free area
if unused or tentative

Unused on disk for permanent files; in
memory, highest block written

Channel number of tentative entry (byte)
FB, XM; Job number of tentative entry
(byte)

Creation date

Extra words, if any



Entry Status Word (Bit Definitions):

Name

TENT
EMPTY
PERM
ENDBLK

PROT

Bits Meaning

(0-7) Reserved
400 Tentative entry
1000 Empty entry
2000 Permanent entry
4000 End of segment
(12-14) Reserved
100000 Protected entry (only if permanent)

Home Block Contents

Offset

000-201
204251
252-273
700-701
702-703
722-723
724-725
726-727
730-743
744-757
760-773
776-777

Contents

Bad block replacement table
INITIALIZE/RESTORE data area

BUP information area

Reserved

Block number of first user file; always 0
Pack cluster size; always 1

Block number of first directory segment; always 6

System version in Radix—-50
Volume identification
Owner name

System identification
Checksum

Bad Block Replacement Table Entries

Offset

0
2

Contents

Bad block number; 0 if end of table
Replacement block number
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SAV Image File Format (Block 0)

Offset

0
2
4
6
10
12
14

-
[+

REELVSERNELLBERNNY

3

E

360-377

Contents

.RADS50 /VIR/ for virtual overlaid files

Virtual high limit for virtual overlaid files
Reserved

Reserved

Reserved

Reserved

XM only; BPT trap

XM only; BPT trap

XM only; IOT trap

XM only; IOT trap

Reserved

Reserved

Reserved

Reserved

Trap vector (TRAP)

Trap vector (TRAP)

Relative start address

Initial stack pointer

Job Status Word (JSW)

USR swap address

Program’s high limit

Size of root segment; used for .REL files only
Stack size in bytes; used for .REL files. only
Size of overlay region; used for .REL files only
.RADS50 /REL/; used for .REL files only
Relative block of start of relocation information:
used for .REL files only

Address of overlay handler table for overlaid files
Address of start of window definition blocks, for
virtual overlaid files

Reserved

Memory usage bitmap
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RMON Fixed Offsets

Name

$RMON
$Csw

$SYSCH
.SERR
1.SPLS

BLKEY
CHKEY

$DATE
DFLG
$USRLC
QCOMP

SPUSR
SYUNIT

SYSVER
SYSUPD
CONFIG
SCROLL
TTKS
TTKB
TTPS
TTPB

MAXBLK

Offset

0
4

270

272
274

276
277

302

310

312

314

Contents

Common interrupt entry point
Background job channel area; 16(deci-
mal) channels at 5 words per channel
Internal channel for system functions
SJ; Reserved

SJ; Reserved

SJ; Hard/soft error indicator

SJ; Hard/soft error indicator

SJ; Reserved

Directory segment number in memory
Device index and unit number of direc-
tory in memory

Current date value

Directory operation in progress flag
Address of the normal USR area
Address of the 1/O exit routine for all de-
vices

Special device error word

Unit number of system device (high
byte)

Monitor version number (byte)

Monitor release level (byte)
Configuration word

Address of VT11 scroller

Address of the console keyboard status
register

Address of the console keyboard buffer
register

Address of the console printer status
register

Address of the console printer buffer
register

Maximum file size allowed in a 0 length
.ENTER
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RMON Fixed Offsets (cont.)

Name

E16LST
$TIME
CNTXT

JOBNUM
SYNCH
LOWMAP
USRLOC
GTVECT

ERRCNT

$SMTPS
$SMFPS
SYINDX

STATWD

CONFG2
SYSGEN
USRARE
ERRLEV

IFMXNS
. EMTRTN

FORK

PNPTR

MONAME
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Offset

316

320
322
320

322
324
326

352
354

356

362

366
370
372
374
376
377

402
404

406

Contents

Offset from start of RMON to EMT
dispatch table

SJ; high-order time-of-day

SJ; low-order time-of-day

FB, XM; Pointer to current job's impure
area

FB, XM; Current job’s number

.SYNCH routine address

Low memory protection bitmap

USR entry pointer

Address of display stop interrupt vector
of VT11 or VS60 display processor; de-
fault is 320

Low byte is error count byte used by
system utility programs

Entry point of the move to PS routine
Entry point of the move from PS routine
Index into monitor device tables for sys-
tem device

Indirect file and monitor command status
word

Extension configuration word

System generation features word

Size of USR in bytes

Error severity at which to abort indirect
files

Depth of nesting of indirect file

Internal offset for use by BATCH only
Offset to fork processor

Offset to $PNAME table from the start of
RMON

Two words of Radix-50 containing the
name of current monitor file



RMON Fixed Offsets (cont.)

Name

SUFFIX

SPSTAT
EXTIND
INDSTA
$SMEMSZ

ELTIME
$TCFIG

$INDDV

MEMPTR
P1EXT

Offset

412

414
416
417
420

422
424

426

430
432

Contents

One word of Radix—50 containing the
suffix used by the current monitor to
name device handlers; normally blank
for SJ and FB, contains X, right-justified,
in XM ’
Transparent spooler (SPOOL) status
IND stored error byte

IND control status byte

Total physical memory available, in 32-
word units

Reserved

Address of terminal SET option status
word

Pointer to ASCIl device name and unit
number of IND.SAV

Offset to memory control block pointers
Address of PAR1 externalization routine;
XM only, 0 in SJ and FB
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Configuration Word (RMON fixed offset 300)

Name Bits
FBMONS$ 1
SLKMO$ 2
HWDSP$ 4
BATCHS 10
SLEDI$ 20
CLK50$ 40
HWFPUS$ 100
FJOB$ 200
GTLNKS 400
USR$ 1000
QUEUES$ 2000
LSI11$ 4000
KT11$ 10000
LKCS$ 20000
KW11P$ 40000
CLOCK$ 100000
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Meaning

FB or XM monitor; check KT11$

If set, KMON fetches SL handler and
uses single-line editor

VT11 or VS60 graphics display

BATCH is in control

If set, single-line editor is available for
use by user programs

50-cycle clock

FP11 floating-point hardware
Foreground or system job is in memory
User is linked to graphics scroller

USR is permanently resident

The QUEUE program is rurning
Processor is PDP-11/03

A mapped system is running under the
XM monitor

The system clock has a status register
A KW11-P clock exists

There is a system clock; L-clock, P-
clock, or 11/03,23 line-frequency clock



DCL/@file Status Word (RMON fixed offset 366)

Name Bits
IFLIF 1
IFLEOF 2
IFIND 4
IFDOL 10
IFSPCD 20
IFBEXT 40
IFRVTT 100
IFGTCC 200
IFACTV 400
IFCHAI 1000
IFEKO$ 2000
IFCTLC 4000
IFDAT 10000
IFEOF$ 20000
IFABRT 40000
IFINP 100000

Meaning

Doing link overlay indirect file

EOF in link overlay indirect file

0 = Use KMON to interpret indirect
command files

1 = Use IND.SAV to interpret indirect
command files

Dollar sign entered at command line
Special chain exit

BATCH forcing exit after user job error
Revert to TTY input from indirect file
seen in indirect file while GTLINS
bit set in JSW

Indirect file active

Chain to indirect file

Don't echo indirect file lines

SJ; double typed

FB; seen in indirect file

Data in DCLS/indirect file buffer above
KMON/USR

EOF in DCLS/indirect file

Abort DCLS/indirect file

DCLS/indirect file input



Configuration Word 2 (RMON fixed offset 370)

Name Bits
CACHE$ 1
MPTY$ 2
SWREG$S 4
LIGHT$ 10
LDRELS$ 20
XITSW$ 40
(6)

CIS$ 200
EIS$ 400
VS6$0 1000
(10-11)

GSCCA$ 010000
PROS$ 020000
PDP70$ 40000
PDP60$ 100000

Meaning

Cache memory is present

Parity memory is present

A readable switch register is present

A writable console display register is
present

LD handler LOAD status

User code swap/noswap flag

Reserved

Commercial instruction set (CIS) option
is present

Extended instruction set (EIS) option is
present

VS60 hardware; check offset 300, bit 2
Reserved

Global SCCA support in handler

RT-11 running on a Professional series
computer

Processor is a PDP-11/70

Processor is a PDP-11/60

Sysgen Features Word (RMON fixed offset 372)

Name Bits
ERLG$ 1
MMGTS 2
TIMITS 4
RTEMS$ 10

(4-7)
FPU11$ 400

MPTY$ 1000
TIMER$ 2000
(11-12)
MTTY$ 20000
STASKS$ 40000
(15)

Meaning

Error Logging support
Memory Management support
Device time-out support
RTEM monitor

Reserved

FPU support selected during system
generation

Memory parity support

SJ mark time

Reserved

Multiterminal support

System job support

Reserved
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SPOOL Status Byte (RMON Fixed Offset 414)

Name Bits Meaning

NEXT 000010 Move to start of next file

OFF 000020 Set spooler unit off

ON 000040 Set spooler unit on

KILL 000100 Remove spooled output from work file

ACTIVE 000200 Spooler active

SHOW 004000 Display spooler status

PRTSCR 010000 Print screen (Professional 300 series
only)

DATIME 020000 Date and time request for flag pages

INTEN 040000 Fake interrupt enable

ERROR 100000 Error bit (set by SPOOL)

IND Control Status Byte (RMON Fixed Offset 417)

Name Bits Meaning

1 Reserved

2 Reserved
CCSIND 4 Set if double CTRL/C abort is enabled
CC$GBL 10 Set if global SCCA support is enabled
LNSIND 40 Set if current line passed by IND
INSRUN 100 Set if KMON issued RUN of IND
INSIND 200 Set if IND active
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RMON Impure Area

Offset

10

12

14

16

16

22

24

Symbol

I.STATE
.QHDR

.CMPE
.CMPL

|.CHWT

.PCHW

I.PERR

LTTLC

L.PTTI

.CNSL

Unused
L.TID

LLJNUM

Byte
Length
(Octal)

2
2

2
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Description

Job state word bits

Head of available queue ele-
ment linked list

Last entry in the completion
queue

Head of the completion
queue

Pointer to channel during /0
wait; when a job is waiting
for /0 on a channel to com-
plete, the address of that
channel area is stored here
Saved L.CHWT during exe-
cution of a completion rou-
tine

Error bytes 52 and 53 saved
during completion routines
Terminal input ring buffer
line count (for non-multiter-
minal systems)

Previous terminal input char-
acter (for non-multiterminal
systems)

Multiterminals only; pointer
to terminal control block
(TCB) for this job's console
terminal

Multiterminals only; unused
Pointer to job ID area, later
in impure area

Job number of the job that
owns this impure area



RMON Impure Area (cont.)

Byte

Length

Offset  Symbol (Octal)
26 .CNUM 2
30 1.CSW 2
32 1LIOCT 2
34 I.SCTR 2
36 1.BLOK 2
1.JID 10
.LNAM 6
I.NAME 10
.SPLS 2
. TRAP 2
I.FPP 2
L.SPSV 2
|.SWAP 4
.SP 2

Description

Number of I/O channels de-
fined; the default is 16 deci-
mal; you can use .CDFN to
define more

Pointer to the job’s channel
area

Total number of I/O opera-
tions outstanding
Suspension counter; a value
less than 0 means the job is
suspended

Job blocking bits

Job’s terminal prompt string;
if the system job feature is
present, the length of 1.JID is
14 octal

System jobs only; logical job
name in ASCII

File name and file type, in
Radix-50, of the running job
Pointer to nonlinked
.DEVICE list

Address of trap to 4 and 10
routine defined via . TRPSET
FPU only; address of FPP
exception routine defined via
.SFPA

XM only; bottom of saved
SP data

Pointer to extra swap infor-
mation specified in the
.CNTXSW programmed re-
quest

Saved stack pointer
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RMON Impure Area (cont.)

Byte
Length
Offset  Symbol (Octal)
1.BITM 24
I.CLUN 2
L.TTLC 2
LIRNG 2
LIPUT 2
LICTR 2
LIGET 2
LITOP 2
TTYIN
1.OPUT 2
.OCTR 2
I.OGET 2
1.OTOP 2
TTYOUT
.QUE QwDSsIZ
I.MSG 4
I.SERR 6
L.TERM 2
|.TRM2 2
1.SCCA 2
1.SCCI 2
I.DEVL 2
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Description

Bitmap for protection
Multiterminals only; LUN of
job’s console

Multiterminals only; terminal
input ring buffer line ccount
Input ring buffer low limit
Input PUT pointer for inter-
rupts

Input character count

Input GET pointer for . TTYIN
Input ring buffer high limit
Input ring buffer

Output PUT pointer for
.TTYOUT

Output character count
Output GET pointer for inter-
rupts

Output ring buffer high limit
Output ring buffer

The initial queue element:
16 octal bytes (24 bytes if
XM)

The internal message chan-
nel

The third word of the mes-
sage channel is used as the
hard/soft error flag

Terminal status word
Terminal status word 2
CTRL/C terminal status
word set via .SCCA

XM only; PAR1 value of
1.SCCA for XM

Pointer to linked .DEVICE
list



RMON Impure Area (cont.)

Byte
Length
Offset  Symbol (Octal)
|.FPSA 2
1.SCOM 36
1.SCOM 40
I.RSAV 20
LWPTR 2
LRGN RGWDSZ
LWNUM 2
——-  WNWDSZ
I.FSAV 62
I.VHI 2
I.SCHP 2
1.SYCH 14

Description

XM and FPU only; pointer to
FPU save area, later in im-
pure area

XM only; system communi-
cation save area (for non-
multiterminal systems)

XM and multiterminals only;
system communication save
area

XM only; register save area
XM only; pointer to window
control blocks, at . WNUM
later in impure area

XM only; region control
blocks

XM only; number of window
blocks

XM only; window control
blocks

XM and FPU only; FPU save
area

XM only; virtual high limit of
job: nonzero if linker /V op-
tion used

Pointer to the job’s system
channel; the monitor uses
this channel for its own calls,
such as .DSTATUS

The job’s system channel,
for all foreground and sys-
tem jobs; the background
job’s channel is in the fixed
offset area of the resident
monitor
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Job State Word Bits, Offset 0

Mnemonic

ABPND$
BATRNS$
CSIRNS$

USRRN$
ABORTS$

CPEND$

WINDWS$

CMPLT$

Bit

NO O hAhWN-—=O

811
12

13-14
15

Meaning When Set

An abort has been requested for this job
BATCH is running for this job

The CSl is running for this job

The USR is running for this job
Reserved

The job is being aborted

Reserved

This job has a completion routine pend-
ing

Reserved

This is a virtual job

Reserved

A completion routine is running for this
job

Job Blocking Bits, Offset 36

Mnemonic

USRWT$

KSPND$

EXIT$
NORUNS$

SPND$

CHNWTS
TTOEMS
TTOWTS

TTIWTS

Bit

O&U’!Jh(?a)

© o~

10
1"

12

13

14
15

Meaning When Set

Reserved

The job is waiting for the USR
Reserved

The job is suspended as a result of the
monitor SUSPEND command

Reserved

The job is waiting for all IO to complete
The job is not running (that is, it is a fore-
ground or system job that has com-
pleted)

The job is suspended

The job is waiting for /O on a channel to
complete

The job is waiting for the output ring
buffer to be empty

The job is waiting for room in the output
ring buffer

The job is waiting for terminal input
Reserved
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Queue Elements

Completion Queue Element Format

Name

Q.LINK

Q.BUFF
Q.WCNT

Q.COMP

Offset

0
2
4
6
10
12

14
16

Contents

Link to next queue element; 0 if none

Reserved
Reserved
Reserved

Channel status word
Offset from start of channel area to this

channel

Completion routine address
XM; three additional reserved words

Fork Queue Element Format

Name

F.BLNK
F.BADR
F.BR5
F.BR4

Oftset

0
2
4
6

Contents

Link to next queue element; O if none
Fork routine address

R5 save area
R4 save area
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/0 Queue Element Format

Name

Q.LINK
Q.Csw

Q.BLKN
Q.FUNC
Q.UNIT

Q.JNUM
Q.BUFF

QWCNT

Q.COMP

Q.PAR
Q.FREE

Offset

N o

ONNO &L

12

14

20

Contents

Link to next queue element; 0 if none
Pointer to channel status word in /O
channel block

Physical block number

Special function code (byte)

Device unit number, bits 0 through 2
Job number, bits 3 through 6

User buffer address; mapped through
PAR1 with Q.PAR value, if XM

Word count:

negative = write
0 = seek
positive = read

Transfer count is absolute value of this
word

Completion routine code:

0 = wait-mode I/O

1 = request is queued and return is
made to caller

even number = address of completion
routine

XM; PAR1 displacement bias

XM:; two additional reserved words
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Synch Queue Element Format

Name Offset

Q.LINK 0

Q.Csw 2

4

6

Q.BUFF 10

Q.WCNT 12
Q.COMP 14

16

Contents

Link to next queue element; 0 if none
Job number

Reserved

Reserved

Synch ID

=1 (indicator that this is a Synch ele-
ment)

Synch routine address

XM; three additional reserved words

Timer Queue Element Format

Name Offset

C.HOT 0
c.LoT 2
C.LINK 4
C.JNUM 6
C.SEQ 10
C.sYs 12
C.COMP 14
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Contents

High-order expiration time

Low-order expiration time

Link to next queue element; 0 if none
Owner’s job number

Owner’s sequence number ID

—1 if system timer element;

-3 if . TWAIT element in XM

Address of completion routine



System Subroutine Library

(SYSLIB.OBJ)

Routines in the system subroutine library can be called by either
a FORTRAN or MACRO program. To call a SYSLIB routine from
a MACRO program, R5 must contain the address of an argu-
ment block, which in turn contains the address of each subrou-
tine argument. The general format looks like this:

.GLOBL

MOV
JSR

ARGBLK: .BYTE
.BYTE
.WORD
.WORD

:WORD

subr ;Subroutine name is a
;global reference

#ARGBLK, R5

PC, subr

n ;Number of arguments

0 ;Reserved

arg1 ;Address of argument 1

arg2 ;Address of argument 2

argn ;Address of argument n

The FORTRAN statement syntax for calling each SYSLIB rou-
tine is given in this section.
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Flle-Oriented Operations

CLOSEC CALL CLOSEC (chanl,i])
i=CLOSEC (chan)
Closes the specified channel

ICLOSE CALL ICLOSE (chanl,i})
i=ICLOSE (chan)
Closes the specified channel

IDELET i=IDELET (chan,dblk{,seqnum])
Deletes the file from the specified device

IENTER i=IENTER (chan,dblk,length[,seqnum])
Creates a new file for output

IFPROT i=IFPROT (chan,filespec,prot)
Sets or removes file protection

IRENAM i=IRENAM (chan,dblk)
Changes the name of the indicated file to a new name

ISFDAT i=ISFDAT (chan,dblk,idate)
Changes the date in a file’s directory entry

LOOKUP i=LOOKUP (chan,dblk{,count,seqnum,],
[jobdes])
Opens an existing file for /0 with the specified channel

Data Transfer Functions

IRCVD i=IRCVD (buff,went)
Receives data and returns to user program immediately

IRCVDC i=IRCVDC (buff,went,crtn)

Receives data and enters an assembly language completion

routine

IRCVDF i=IRCVDF (buff,wcnt,area,crtn)
Receives data and enters a FORTRAN subprogram
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IRCVDW i=IRCVDW (buffwcnt)
Receives data, waits for completion, and returns to the user
program

IREAD i=IREAD (went,buff,blk,chan)
Transfers data on the specified channel to a memory buffer
and retumns control to the user program

IREADC i=IREADC (went,buff,blk,chan,crtn)
Transfers data on the specified channel to a memory buffer
and enters an assembly language completion routine

IREADF i=IREADF (went,buff,blk,chan,area,crtn)
Transfers data on the specified channel to a memory buffer
and enters a FORTRAN subprogram

IREADW i=IREADW (wcent,buff,blk,chan)
Transfers data on the specified channel to a memory buffer
and returns control to the user program only after the transfer
is complete

ISDAT i=ISDAT (buff,went)
Transfers the specified number of words from one job to the
other and returns control immediately to the user program

ISDATC i=ISDATC (buff,went,crtn)
Transfers the specified number of words from one job to the
other and returns control to the user program immediately

ISDATF i=ISDATF (buff,went,area,crtn)
Transfers the specified number of words from one job to the
other and enters a FORTRAN subprogram

ISDATW i~ ISDATW (buff,wcnt)
Transfers the specified number of words from one job to the
other and retuns control to the user program only after the
transfer is complete

ITTINR i=ITTINR ()
Inputs one character from the console terminal
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ISPFNC i=ISPFNC (code,chan,wcnt,buff,blk,crtn)
Queues the specified operation and enters an assembly lan-
guage completion routine

ISPFNF i=ISPFNF (code,chan,went,buff,bik,area,crtn)
Queues the specified operation and enters a FORTRAN sub-
program

ISPFNW i=ISPFNW (code,chan{,wcnt,buff,blk])
Queues the specified operation and returns control to the
user program only after the operation completes

ITLOCK i=ITLOCK ()
Indicates whether the USR is currently in use by another job
and performs a LOCK if possible

LOCK CALL LOCK
Makes the RT—11 monitor USR permanently resident until an
UNLOCK is executed

RCHAIN CALL RCHAIN (flag,var,wcnt)
Allows a program to access variables passed across a chain

RCTRLO CALL RCTRLO
Enables output to the terminal by canceling the effect of a
previously typed CTRL/O, if any

RESUME CALL RESUME
Causes the mainline execution of a job to resume after it was
suspended with a SUSPND call

SCCA CALL SCCA [(iflag)]
Inhibits a CTRL/C abort; indicates that a CTRL/C is active;
distinguishes between a single and double CTRL/C

SETCMD CALL SETCMD (string)
Allows a user program to pass a command line to the key-
board monitor to be executed after the program exits
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SUSPND CALL SUSPND
Suspends mainline execution of the running job; completion
routines continue to run

UNLOCK CALL UNLOCK
Releases the USR if a LOCK was performed

INTEGER*4 Support Functions

AJFLT a=AJFLT (jsrc)
Converts the specified INTEGER*4 value to REAL*4 and re-
turns the result as a function value

DJFLT d=DJFLT (jsrc)
Converts the specified INTEGER*4 value to REAL*8 and re-
turns the result as a function value

IAJFLT i=IAJFLT (jsrc,ares)
Converts the specified INTEGER*4 value to REAL*4 and
stores the result

IDUFLT i=IDJFLT (jsrc,dres)
Converts the specified INTEGER*4 value to REAL*8 and
stores the result

WCVT i=WCVT (jsrc],ires])
Converts the specified INTEGER*4 value to INTEGER*2

JADD i=JADD (jopr1,jopr2,ires)
Computes the sum of two INTEGER*4 values

JAFIX i=JAFIX (asrc,jres)
Converts a REAL*4 value to INTEGER*4

JCMP i=JCMP (jopr1,jopr2)

Compares two INTEGER*4 values and returns an INTE-
GER"2 value that reflects the signed comparison result
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JDFIX i=JDFIX (dsrc,jres)
Converts a REAL*8 value to INTEGER*4

JDIV i=JDIV (jopri,jopr2,jres],jrem])
Computes the quotient of two INTEGER"4 values

JICVT i=JICVT (isrc,jres)
Converts an INTEGER*2 value to INTEGER*4

JUCVT CALL JJCVT (jsrc)
Converts 2-word internal time formats to INTEGER*4 format,
and vice versa

JMOV i=JMOV (jsrc,jdest)
Assigns an INTEGER*4 value to a variable

JMUL i=JMUL (jopr1,jopr2,jres)
Computes the product of two INTEGER*4 values

JSUB i=JSUB (jopr1,jopr2,jres)
Computes the difference between two INTEGER*4 values

Character String Functions

CONCAT CALL CONCAT (a,b,out],len[,err]])
Concatenates two variable-length strings

GETSTR CALL GETSTR (lun,out,len,err)
Reads a character string from a specified FORTRAN logical
unit

GTLIN CALL GTLIN (result{,prompt])
Transfers a line of input from the terminal or an indirect file to
the user program

INDEX CALL INDEX (a,pattrn[,i},m)

m=INDEX (a,pattrn[,i])
Returns in m the starting location of string pattern occurring
in string source, following location i
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INSERT CALL INSERT (in,out,if,m])
Inserts a string at a specified position in another string

LEN i=LEN (a)
Returns the number of characters in string a

PUTSTR CALL PUTSTR (lun,in,char,erm)

Writes a variable-length character string to a specified FOR-
TRAN logical unit

REPEAT CALL REPEAT (in,out,if,len[,err]])
Concatenates a specified string with itself to produce an indi-
cated number of copies, and stores the resultant string in an
array

SCOMP CALL SCOMP (a,b,i)

i=SCOMP (a,b)
Compares two character strings and returns the integer re-
sult of the comparison

SCOPY CALL SCOPY (in,out,[,len[err]))
Copies a character string from one array to another

STRPAD CALL STRPAD (a,len,[,err])
Pads a variable-length string on the right with blanks to cre-
ate a new string of a specified length

SUBSTR CALL SUBSTR (in,out,i,len])
Copies a substring from a specified string

TRANSL CALL TRANSL (in,out,,p])
Replaces one string with another after performing character
modification

TRIM CALL TRIM (a)
Removes trailing blanks from a character string

VERIFY CALL VERIFY (a,b,i)

IVERIF i=IVERIF (a,b)
Determines whether each character of a specified string oc-
curs anywhere in another string
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Radix-50 Conversion Operations

IRAD50 n=IRAD50 (icnt,input,output)
Converts ASCII characters to Radix—50 and returns the num-
ber of characters converted

R50ASC CALL R50ASC (icnt,input,output)
Converts Radix—50 characters to ASCI|

RAD50 a=RADS0 (input)
Converts six ASCIl characters and retums a REAL"4 result
that is the 2-word Radix—50 value

Multiterminal Operations
MTATCH (unit{,addr,},[jobnum])
Attaches a specific terminal
MTDTCH (unit)
Detaches a specific terminal

MTGET i=MTGET (unit,addr{,jobnum])
Gets status information about a specific terminal in a multiter-
minal system

MTIN i=MTIN (unit,char{,chrcnt,ocnt])
Transfers a character from a specific terminal to the user
program

MTOUT i=MTOUT (unit,char{,chrcnt,ocnt])
Transfers a character to a specific terminal

MTPRNT (unit,string)
Outputs an ASCII string to a specific terminal

MTRCTO (unit)
Resets CTRL/O for a specific terminal

MTSET i=MTSET (unit,addr)
Sets status information for a specific terminal
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MTSTAT (addr)

Returns multiterminal system status in an 8-word status
block

Miscellaneous Services

IADDR i=IADDR (arg)
Obtains the 16-bit absolute memory address of the specified
argument

IGETSP i=IGETSP (min,max,iaddr)
Gets the address and size of some free space from the FOR-
TRAN system

INTSET i=INTSET (vect,pri,id,crtn)
Establishes a specific FORTRAN subroutine as an interrupt
completion routine at a specified priority

IPEEK i=IPEEK (iaddr)
Returns the contents of the word located at the specified
absolute 16-bit memory address

IPEEKB i=IPEEKB (iaddr)
Returns the contents of the byte located at a specified abso-
lute memory byte address

IPOKE CALL IPOKE (iaddr,ivalue)
Stores a specified 16-bit integer value into a specified abso-
lute memory location

IPOKEB i=IPOKEB (iaddr,ivalue)
Stores a specified 8-bit integer value into a specified byte
location

IPUT i=IPUT (ioff,value)
Changes the contents of a monitor fixed offset

ISPY i=ISPY (ioff)
Returns the integer value of the word at a specified offset
from the RT—11 resident monitor
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ITTOUR i=ITTOUR (char)
Transfers one character to the console terminal

IWAIT i=IWAIT (chan)
Waits for completion of all I/O on the specified channel; com-
pletion routines continue to run

IWRITC i=IWRITC (wcnt,buff,blk,chan,crtn)
Transfers data on the specified channel to a device and en-
ters an assembly language completion routine

IWRITE i=IWRITE (wcnt,buff,blk,chan)
Transfers data on the specified channel to a device and re-
turns control to the user program immediately

IWRITF i=IWRITF (wcnt,buff,blk,chan,area,crtn)
Transfers data on the specified channel to a device and en-
ters a FORTRAN subprogram

IWRITW i=IWRITW (wcnt,buff,blk,chan)
Transfers data on the specified channel to a device and re-
turns control to the user program only after the transfer is
complete

MWAIT CALL MWAIT
Waits for messages to be processed

PRINT CALL PRINT (string)
Outputs an ASCII string to the terminal

Channel-Oriented Operations

IABTIO CALL IABTIO (chan)
Aborts 1/0 on a specified channel

ICDFN i=ICDFN (num[,area))
Defines additional channels for I/0

ICHCPY i=ICHCPY (chan,ochanl,jobblk])
Allows access to files currently open in the other job’s envi-
ronment
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ICSTAT i=ICSTAT (chan,addr)
Returns the status of a specified channel

IFREEC i=IFREEC (chan)
Returns the specified RT—11 channel to the available pool of
channels for the FORTRAN I/O system

IGETC i=IGETC ()
Allocates an RT-11 channel and marks it in use for the FOR-
TRAN 1/O system

ILUN i=ILUN (lun)
Returns the RT-11 channel number with which the FOR-
TRAN logical unit is associated

IREOPN i=IREOPN (chan,cblk)
Restores the parameters stored with an ISAVES function and
reopens the channel for I/0

ISAVES i=ISAVES (chan,cbik)
Stores five words of channel status information into an array

PURGE CALL PURGE (chan)
Deactivates a channel without performing an ISAVES or
CLOSEC:; tentative files are lost

Device and Flle Specifications

IASIGN i=IASIGN (lun,idev],ifiltyp[,isize[,itype]]])
Sets information in the FORTRAN logical unit table

ICSI i=ICSI (filspc,deftyp,cstring],[option],n)
Calls the RT-11 CSl in special mode to decode file specifica-
tions and options

Timer Support Operations

CVTTIM CALL CVTTIM (time,hrs,min,sec,tick)
Converts a 2-word internal format time to hours, minutes,
seconds, and ticks
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GTIM CALL GTIM (itime)
Gets time of day

ICMKT i=ICMKT (id,time)
Cancels an unexpired mark time request

ISCHED i=ISCHED (hrs,min,sec,tick,area,id,crtn)
Schedules the specified FORTRAN subroutine to be entered

at the specified time of day as an asynchronous completion
routine

ISDTTM CALL ISDTTM (date,hitime,lotime)
Changes the system date and time

ISLEEP i=ISLEEP (hrs,min,sec,tick)
Suspends mainline execution of the running job for a speci-
fied amount of time; completion routines continue to run

ITIMER i=ITIMER (hrs,min,sec,tick,area,id,crtn)
Schedules the specified FORTRAN subroutine to be entered
as an asynchronous completion routine when the interval
specified has elapsed

ITWAIT i=ITWAIT (time)
Suspends the running job for a specified amount of time:
completion routines continue to run

IUNTIL i=IUNTIL (hrs,min,sec,tick)
Suspends the mainline execution of the running job until a
specified time of day; completion routines continue to run

JTIME CALL JTIME (hrs,min,sec,tick,time)
Converts hours, minutes, seconds, and ticks into 2-word in-
ternal format time

MRKT i=MRKT (id,crtn,time)
Schedules an asynchronous routine to be entered after a
specified interval

SECNDS a=SECNDS (atime)
Returns the current system time in seconds past midnight
minus a specified time
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TIMASC CALL TIMASC (itime,strng)
Converts a specified 2-word internal format time into an 8-
character ASCII string

TIME CALL TIME (stmng)
Returns the current system time of day as an 8-character
ASCII string

RT-11 Services

CHAIN CALL CHAIN (dblk,var,wcnt)
Chains to another program (in the background job only)

DEVICE CALL DEVICE (illst],link])
Specifies actions to be taken on normal or abnormal program
termination

GTJB CALL GTJB (addr,i])
i=GTJB (addr)
Returns the parameters of this job

IGTJB CALL IGTJB (addr,i)
i=IGTJB (addr)
Returns the parameters of the job

IDSTAT i=IDSTAT (devnam,cblk)
Returns the status of the specified device

IFETCH i=IFETCH (devnam)
Loads device handlers into memory

IQSET i=IQSET (gleng[,area])
Expands the size of the RT-11 monitor queue from the free
space managed by the FORTRAN system

ISPFN i=ISPFN (code,chan[,wcnt,buff,blk])
Queues the specified operation and returns control to the
user program immediately
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Standard References

ASCII Character Set, Left/Right Byte

Equivalents 000177

Left

010400
011000
011400
012000
012400
013000
013400
014000
014400
015000
015400
016000
016400
017000
017400

Right ASCIl Right Left  Right ASCI Right
Byte Char Byte Byte Byte Char Byte
Decimal

Octal Decimal Octal Octal
000 NUL 0 020000 040
001 SOH 1 020400 041
002 STX 2 021000 042
003 ETX 3 021400 043
004 EOT 4 022000 044
005 ENQ 5 022400 045
006 ACK 6 023000 046
007 BEL 7 023400 047
010 BS 8 024000 050
oM HT 9 024400 051
012 LF 10 025000 052
013 \'4) 1 025400 053
014 FF 12 026000 054
015 CR 13 026400 055
016 SO 14 027000 056
017 S| 15 027400 057
020 DLE 16 030000 060
021 DC1 17 030400 061

Q
N
N
o
Q
N
-
®
g

062

S8
H W
Q0
QY
83
88
F
23

025 NAK 21 032400 065

027 ETB 23 033400 067
030 CAN 24 034000 070
031 EM 25 034400 071
032 suB 26 035000 072
033 ESC 27 035400 073
034 FS 28 036000 074
035 GS 29 036400 075
036 RS 30 037000 076
037 us 31 037400 077

©CONOONAEWN—=2O -

NV AT

89888

H
288

BR2BILEIGHERELLEEE286288
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ASCII Character Set (cont.)

Lett Right ASCIl Right Left Right ASCI Right
Byte Byte Char Byte Byte Byte Char Byte
Octal  Octal Decimal Octal Octal Decimal
040000 100 @ 64 060000 140 96
040400 101 A 65 060400 141 a 97
041000 102 B 66 061000 142 b 98
041400 103 C 67 061400 143 ¢ 99
042000 104 D 68 062000 144 d 100
042400 105 E 69 062400 145 e 101
043000 106 F 70 063000 146 f 102
043400 107 G 71 063400 147 g 103
044000 110 H 72 064000 150 h 104
044400 111 | 73 064400 151 | 105
045000 112 J 74 065000 152 | 106
045400 113 K 75 065400 153 k 107
046000 114 L 76 066000 154 | 108
046400 115 M 77 066400 155 m 109
047000 116 N 78 067000 156 n 110
047400 117 O 79 067400 157 o 11
050000 120 P 80 070000 160 p 12
050400 121  Q 81 070400 161 q 13
051000 122 R 82 071000 162 r 14
051400 123 S 83 071400 163 s 15
052000 124 T 84 072000 164 t 116
052400 125 U 85 072400 165 17
053000 126 V 86 073000 166 v 18
053400 127 W 87 073400 167 w 119
054000 130 X 88 074000 170 «x 120
054400 131 Y 89 074400 171 y 121
055000 132  Z 9 075000 172 2 122
055400 133 | 91 075400 173 | 123
056000 134  \ 92 076000 174 | 124
056400 135 | 93 076400 175 } 125
057000 136 - 94 077000 176 - 126
057400 137 95 077400 177 DEL 127
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Left/Right Byte Equivalents 200-377

Left
Byte
Octal

100000
100400
101000
101400
102000
102400
103000
103400
104000
104400
105000
105400
106000
106400
107000
107400
110000
110400
111000
111400
112000
112400
113000
113400
114000
114400
115000
115400
116000
116400
117000
117400

Right
Byte
Octal

200
201
202
203
204
205
206
207
210
211
212
213
214
215
216
217
220
221
222
223
224
225
226
227
230
231
232
233
234
235
236
237

Right
Byte
Decimal

128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159

Left
Byte
Octal

120000
120400
121000
121400
122000
122400
123000
123400
124000
124400
125000
125400
126000
126400
127000
127400
130000
130400
131000
131400
132000
132400
133000
133400
134000
134400
135000
135400
136000
136400
137000
137400

Right Right
Byte Byte
Octal Decimal
240 160
241 161
242 162
243 163
244 164
245 165
246 166
247 167
250 168
251 169
252 170
253 171
254 172
255 173
256 174
257 175
260 176
261 177
262 178
263 179
264 180
265 181
266 182
267 183
270 184
27 185
272 186
273 187
274 188
275 189
276 190
277 191
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Left/Right Byte Equivalents 200-377 (cont.)

Left Right  Right Left  Right Right

Byte Byte  Byte Byte  Byte Byte
Octal  Octal Decimal Octal Octal Decimal

140000 300 192 160000 340 224
140400 301 193 160400 341 225
141000 302 194 161000 342 226
141400 303 195 161400 343 227
142000 304 196 162000 344 228
142400 305 197 162400 345 229
143000 306 198 163000 346 230
143400 307 199 163400 347 231
144000 310 200 164000 350 232
144400 311 201 164400 351 233
145000 312 202 165000 352 234
145400 313 203 165400 353 235
146000 314 204 166000 354 236
146400 315 205 166400 355 237
147000 316 206 167000 356 238
147400 317 207 167400 357 239
150000 320 208 170000 360 240
150400 321 209 170400 361 241
151000 322 210 171000 362 242
151400 323 211 171400 363 243
152000 324 212 172000 364 244
152400 325 213 172400 365 245
153000 326 214 173000 366 246
153400 327 215 173400 367 247
154000 330 216 174000 370 248
154400 331 217 174400 371 249
155000 332 218 175000 372 250
155400 333 219 175400 373 251
156000 334 220 176000 374 252
156400 335 221 176400 375 253
157000 336 222 177000 376 254
157400 337 223 177400 377 255
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Radix-50 Character Set

Character

SPACE

@ >

PN<IXSES<CHOVIOUVOZZTrXC-—IOMMOO

unused

O©CONOGO S WN—=O

First

000000
003100
006200
011300
014400
017500
022600
025700
031000
034100
037200

Third



RT-11 Device Names and Codes

264

Code

NoO O s WN-—-O

31-33

Device

RKO5 Disk

TC11 DECtape

Error Logger

Line Printer

Console Terminal or Batch Handler
RLO1/RLO2 Disk

RX02 Diskette

PC11 Reader/Punch

Reserved (V2 PP handler)
TM11/TMA11/TU10/TS03 Magtape
RF11 Disk

TA11 DECassette

CR11/CM11 Card Reader
Reserved

RJS03/RJS04 Fixed-Head Disk
Reserved

TJU16/TU45 Magtape
RP11/RPR02/RP03 Disk
RX11/RX01 Diskette
RK06/RK07 Disk

Reserved

Null Device

Reserved (DECnet)

Reserved (CTS-300)

TU58 DECtape I

TS11/TS04 Magtape
PDT-11/130

PDT-11/150

Reserved

Serial Line Printer

Internal Message Handler
DRV11J Interface (MRRT)
Reserved (MRRT)

Reserved

Logical Disk Handler

KT11 Pseudo-disk Handler
MSCP Disk Class Handler (RA80, RC25)
Single-line Editor

~



RT-11 Device Names and Codes (cont.)

Name Code Device

Dz 52 RX50 diskette (Professional 325/350)
~ DW 53 RD50/RDS51 disk (Professional 350)
Pl 54 Professional interface
SP 55 Transparent spooler
XC/XL 57 Communication port (Professional 325/350 or
— DL(V)}-11)
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Standard RT-11 File Types

.ANS
.BAD
.BAK
.BAT
.BUP
.CND
.COM
.CTL
.CTT
.DAT
.DEV
.DIF
.DIR
.DMP
.DSK
JoB
.LDA
LOG
LST
.MAC
.MAP
.MLB
.MON
.0BJ
.REL
.SAV
.SLP
.SML
.SouU
.STB
.SYG
.SYS
.TBL
.TEC
.TMP
TIXT

SYSGEN answer file

File with bad blocks

Editor backup file

BATCH command file

Backup Utility Program output file

System generation conditional file

Indirect command file, IND control file, SIPP indirect file
BATCH control file (generated from .BAT file)
BATCH temporary file

BASIC, FORTRAN, or IND data file, ELINIT statistics file
SYSGEN handler build procedure

SRCCOM, BINCOM output file

Directory listing file

DUMP output file

Logical disk file

QUEUE output file

Absolute binary file

BATCH log file

Listing file, SLP output file

MACRO source file

LINK load map

MACRO library file

SYSGEN monitor build procedure
Relocatable binary file

Foreground job relocatable file

Memory image program file

SLP command file created by SRCCOM
System macro library

Temporary BATCH file

Symbol table file

Monitor and handler files created by SYSGEN
System files and handlers

SYSGEN device table file

TECO macro file

Temporary file

Text file



Interrupt Vectors

4,6
10,12
14,16
20,22
24,26
30,32
34,36
40-56
60,62
64,66
70,72
74,76

100,102
104,106
110,112
114,116
120,122
124,126
130,132
134,136
140,142
144,146
150,152
154,156
160,162
164,166
170,172
174,176
200,202
204,206
210,212
214,216
220,222
224,226
230,232
234,236

266

CPU errors, odd address trap
llegal and reserved instruction trap
BPT, breakpoint trap

10T, input/output trap

Power fail

EMT instructions

TRAP instructions

Reserved

DL11: Console terminal input
DL11: Console terminal output
PC11: Paper tape reader

PC11: Paper tape punch
KW11-L: Line clock

KW?11-P: Programmable clock
Reserved

Memory parity errors

XY11: X/Y plotter

DR11-B: DMA interface

ADO1: A-D subsystem

AFC11: Analog subsystem
AA11: D-A subsystem

AA11: (requires two vectors)
RA80, RC25 port number 1
RA80, RC25 port number 0
RL11: RLO1/RLO2 disk
Reserved

LP/LS/LV: Line printer number 1
LP/LS/LV: Line printer number 2
LP11/LS11/LPV11: Line printer number 0
RH11,RH70: RS03/04 disk
RK611/RK711: RK06/RKO07 disk
TC11: DECtape

RK11/RKV11: RKO5 disk
Magtape

CD11/CM11/CR11: Card reader
UDC11: Digital control subsystem



Interrupt Vectors (cont.)

240,242
244,246
250,252
254,256

260,262
264,266
270,272
274,276
300,302
320,322
324,326
330,332

PIRQ (programmed interrupt request)
FPP/FIS floating-point exception

KT11: Memory management fault
RP11: RP02/03 disk

RH11/RH70: RP04/05/06/RM02/03 disk
TA11: Cassette tape
RX11/RXV11/RX211/RX2V1: RX01/02 diskette
LP/LS/LV: Line printer number 3
LP/LS/LV: Line printer number 4

Start of floating vector area
VT11/VS60: Graphics terminal
VT11/VS60

VT11/VS60
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K Equivalents

K-value Octal
1 2000
2 4000
3 6000
4 10000
5 12000
6 14000
7 16000
8 20000
9 22000

10 24000

1 26000

12 30000

13 32000

14 34000

15 36000

16 40000

17 42000

18 44000

19 46000

20 50000

21 52000

22 54000

23 56000

24 60000

25 62000

26 64000

27 66000

28 70000

29 72000

30 74000

31 76000

32 00000

33 102000

34 104000

35 106000

36 110000

37 112000

38 114000

39 116000

40 120000

41 122000

42 124000

43 126000

44 130000

45 132000

Decimal
1024
2048
3072
4096
5120
6144
7168
8192
9216

10240

11264

12288

13312

14336

15360

16384

17408

18432

19456

20480

21504

22528

23552

24576

25600

26624

27648

28672

29696

30720

31744

32768

33792

34816

35840

36864

37888

38912

39936

40960

41984

43008

44032

45056

46080

K-value  Octal
46 134000
47 136000
48 140000
49 142000
50 144000
51 146000
52 150000
53 152000
54 154000
55 156000
56 160000
57 162000
58 164000
59 166000
60 170000
61 172000
62 174000
63 176000
64 200000
65 202000
66 204000
67 206000
68 210000
69 212000
70 214000
Al 216000
72 220000
73 222000
74 224000
75 226000
76 230000
77 232000
78 234000
79 236000
80 240000
81 242000
82 244000
83 246000
84 250000
85 252000
86 254000
87 256000
88 260000
89 262000
90 264000

Decimal

47104
48128
49152
50176
51200
52224
53248
54272
55296
56320
57344
58368
59392
60416
61440
62464
63488
64512
65536
66560
67584
68608
69632
70656
71680
72704
73728
74752
75776
76800
77824
78848
79872
80896
81920
82944
83968
84992
86016
87040
88064
89088
90112
91136
92160



e

e

K Equivalents (cont.)

K-value
91
92
93
94
95
96
97
98
99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

132
136

Octal
266000
270000
272000
274000
276000
300000
302000
304000
306000
310000
312000
314000
316000
320000
322000
324000
326000

Decimal

93184

94208

95232

96256

97280

98304

99328
100352
101376
102400
103424
104448
105472
106496
107520
108544
109568
110592
111616
112640
113664
114688
115712
116736
117760
118784
119808
120832
121856
122880
123904
124928
125952
126976
128000
129024
130048
131072

135168
139264

K-value
140
144
148
152
156
160
164
168
172
176
180
184
188
192
196
200
204
208
212
216
220
224
228
232
236
240
244
248
252
256

Octal
430000
440000
450000
446000
470000
500000
510000
520000
530000
540000
550000
560000
570000
600000
610000

Decimal

143360
147456
1515652

159744
163840
167936
172032
176128
180224
184320
188416
192512
196608
200704

208896
212992
217088
211184
225280
229376
233472
237568
241664
245760
249856
253952

262144
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