








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































M-5035
Change 1

STORE I/0 MONITOR CLOCK (PI)

shalisfiefifrofofeizfefslafsfa]ifo

T alo v |if HSIMa,b

(IOCa monitor clock) —~Ab

The a-designator'speCifies which IOC monitor clock is to be referenced

as follows:

SPECIAL |

a-VALUE FUNCTION PERFORMED
0 (I0C #0) Mon. Clk =— A
1 (I0C #1) Mon. Clk — AP
2 (10C #2) Mon. Clk — A]
3 (I0C #3) Mon. Clk = A
4-7 Not used b

Load Ab with the content of the IOC monitor clock selected by the a-desig-
nator.
STORE REAL-TIME CLOCK

mpefispiafiijio]ofefr{e[sfe]3]2]" |0

7 a | 1 b

[

HSTC a,b

(IOCa real-time clock) — Ab

The a-designator specifies which I0C real-time clock is to be referenced
as follows:

SPECIAL
a-VALUE FUNCTION PERFORMED
0 (IOC #0) RTC - A
1 (I0C #1) RTC - A
2 (I0C #2) RTC - A
3 “(I0C #3) RTC = A
4-7 Not used :

l.oad Ab with the content of the IOC RTC selected by the a-designator.
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M-5035

Change 1
TEST AND SET FLAG
ill!ﬂ}'l“[!l[:l 28[24[23]22]2 [2ohis[is] 7] is]is]ra]is[e2 i o] o Ja 7 Jo s [a] 3] 2] o
03 0 7 b i s y TSF y,b,s

Set the CD; 1 - Y31
Not character addressable.
Set the flag bit in the upper bit of address Y. If this bit was originally

cleared, set CD to equal; otherwise, set CD to not equal.
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M-5035
Change 1

12.4.10 Extension Mnemonics

Extension mmemonics are recognized by the Aésémbler, but ‘are not unique hard-
ware instructions themselves; however, they utilize special configurations
of hardware instructions or are made available for programmer convenicnce.
These instructions fall into three categories: 1) pseudo hardware instruc-

tions; 2) indirect words; and 3) buffer control words.

a) Pseudo Hardware Instructions:
CLEAR A (ZA)
CLEAR B (ZB)
HALF-WORD CONSTANT (HK)
NO OPERATION (Full Word) (NOOP)
NO OPERATION (Half Word) (HNO)
STORE ZEROS (SZ)
b)' Indirect Word Instructions:
INDIRECT WORD (IW)
INDIRECT WORD CHARACTER (IWC)
INDIRECT WORD CHARACTER INCREMENT (IWCI)
INDIRECT WORD, SPECIAL BASE (IWS)
INDIRECT WORD, SPECIAL INDEX (IWB)
MEMORY PROTECTION (MP) (Not an instruction)
¢) Buffer Control Word Instructions:
BUFFER CONTROL WORD (BCW)

BUFFER CONTROL WORD ESI (BCWE)
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a - special (specifies Ba)

Load Ba with zeros.

HALF -WORD CONSTANT

;s]u[upa]nho]o||]7]c]s]a]s]z[|]6

e

M-5035
Change 1

ZA a

ZB a

CLEAR A :
31 [soj2sfaefarfze]zs|ael2sf22farfzofie]is]ir]ia]is[ia]isfr2] i fiof o[ fr Jefa] 5] [0
10 i 0 0 IO 0 0
0O -A
a
a - normal
Load Aa with zeros. All other instruction fields are zeros.
CLEAR B
3t[sof20]2e]27[as]as[2a[28]22]2 1 [20] 0] iaf e[ ia]isfa]is]v2] s 1 [0 o[ fr e s fa] 8|2 ] o
{ el a 0 0O o] O 0
0 -8B
a

All other instruction fields are zeros.

HK e

This instruction permits programmers to intersperse half-word constants

with half-word instructions as desired.

By the Assembler's half-word

pairing convention, two sequential half-word instructions occupy the

upper and lower half of the same generated object word. A single half-

word instruction occuptes the upper half of the generated‘word and the

‘Assembler pads the lower half with zeros.

The e-operand may be any expression resulting in a 16-bit value.

NO OPERATION (FULL WORD)

31s0]29[2e]27]26[23]24]23

2221 ]20

DO

isfialisfi2

njiofefe]r]efsfefs]2]]o

20

0

0

0

0

0

0—B
0

a - specifies B0

J1-12295
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M-5035
Change 1

NO OPERATION (HALF-WORD)
w[aJisfee[ofofsfefr e IsTe] 32 To

20 0 310 |0 1INO
(B)—-B
(o] o
STUORE ZEROS v :
3i1[so2ef2e27]26f2s]2ef23]22]2 [20 e[ ia]i7[i6]is[sa]isfia] s o] o a7 [a]sTa]s] 2] ]o
23 0] k b |i] s y SZ y,k,b,s
0 —-Y

This is equivalent to the STORE B instruction where Ba is Bo'

INDIRECT WORD

u[n[zr[zo[zs]za[zs[zz]za‘]zo ifiofi7]re]is]iafisfrafnfio] o [e ] ]o[s[a[}[:[ i o

31y

(-]

1{0] not used b i S y Iw y,b,s'

This format is for indirect word addressing only. Cascading continues
until the i-field is equal to zero. Indexing is available at each

cascade level.

INDIRECT WORD, CHARACTER

31 [sof2ef2e]27]2e]2s]2a]23]22]21[20] 9] 18] 7] 1a] 18] 1a] i8] 2] i Jiof o Ja |7 [a[s]e]s}2]!]0

S BT R p b 10| s y _ IWC y,w,p,b,s
w = number of bits in the character
p = least significant bit position of the character
b = normal ‘
i = zero
S = normal

This format is for single character addressing only. The character de-
fined by p and w is stored in the arithmetic register (specified by the
parent instruction) right-justified and zero-filled on the left. The
range of p is Osp=31. The range of w is 1sw < 31 only if p+ w is <
32. '
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INDIRECT WORD, CHARACTER, INCREMENT

sisofeo]asfarfesfas[efeaezfai eo] oo i7[e] o ia]is]ra]vifrof o Jo 7 fefofafs]a]:]o

(1] w p . b |0l s y IWCI y,w,p.b,s
w = number of bits in the character
p = least significant bit position of the character
b = normal
i = zero

s = normal

This format is for successive character addressing. The character defined
by p and w is stored in the arithmetic register (specified by the parent
instruction) right-justified and zero-filled on the left. The range of p

is Osp <31, The range of w is 1sws31 only if p + w is =32,

After the character has been obtained, the indirect control word is
modified for subsequent addressing of the next character. This sequential
character addressing assumes the next character contiguous, of the

same size, and lower in bit position than the present character. 1f the
next character would lie outside the current 32-bit word, the character

is assumed to lie in the next sequential memory word with its most
significant bit in bit 31 of that word. Modification of the indirect

control word occurs accordingly.

INDIRECT WORD, SPECIAL BASE

31 [sof2s]zsl27]2e]2s]24[23022]21[20 0] ia]i7[re] 8] iafis]ia]si[io] o a7 [e 8 a]s]2] [0

‘IWS sy.b

0{0]C] not used b i sy

The contents of the b-field is a base register designator. The next
address is the sum of the contents of the indicated base register plus
the 16-bit D-field.
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INDIRECT WORD, SPECIAL INDEX

3113002 zoprpohspapspzh.ponupnpr«c|sh4h)pzpnpo[o[o[r[o[s[o[s]z[|ro

O10{1fnot used b i ' sy ’ IWB sy.b

The contents of the b-field is an index fegister désignator, where the
contents of the index register is in the format of the P-register. The
next address is the sum of three quantities:

1. The contents of the base register designated by { )19_17
A) -

S

3. The 16-bit D-field,

%

MEMORY PROTECTION

of19]i18]17

3t]sof2s]2e]27[26[2s]2]23]22 21

slalo[nfo[s o7 [s]s[+]3]2] o
;- ;
is

ia

MP r,i,or,ow,ia,is

ow

or

Not used

This mnemonic is used to specify the memory protection register word.

The special fields are as follows:

r - bit 0-15 = maximum allowed displacement

i - bit 20 = 1 when instructions may be executed

or - bit 19 = 1 when operands may be read

ow - bit 18 = 1 when operands may be written

ia - bit 17 = 1 when indirect references are allowed

is - bit 16 = 1 when computer will use B and S-registers in indirect

addressing
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BUFFER CONTROL WORD

!su]so[zo]u]z7|u]zs[zqu[zz[z|[zonﬁln wrlis]isfiafis]i2fnifio] e Jofrfefs[ala]2] 1o
Final Address '

Compare Bits y BCW y,1

Description:
1 - length of buffer in whole words where 0 <1 =16384

This instruction permits the programmer to code buffer control words
symbolically and at the same time inform the assembler of the special

addressing characteristics required of buffer control words.

The final address compare bits in bits 31 through 18 of the generated

object word are computed by the Assembler or Loader.

BUFFER CONTROL WORD ESI

k

31 [30]29]28]27]26]28]24]23]22]21]20] 19 ] 18] i7]1a] 18] 1a]is]s2] 1 ]io] o T e 7 [e[s]a]3]2] ][0

Final Address

Compare Bits y BCME y,l1,k

Description:
1 - length of buffer in whole words where O <1s 2048

This instruction permits the programmer to code ESI buffer control'words
symbolically and at the same time to inform the assembler of the special
addreésing characteristics of buffer control words. The final address

compare bits in bits 28 through 18 of the generated object word are com-

puted by the assembler or loader.
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'12.4.11 Input/Output Instructions

ACTIVATE EXTERNAL FUNCTION CHAIN ON Cj

31 [so]29]2e]27[26]2s[24f23]22]2 1 J2o]is i

ir[ie]isfialishia]sifiofeJofzFa[sfe]s]2]:]o

K .
16 o y AFC j,y,c
k -2
j - normal
m - not used
c

- normal

Transfer Y to bits 55 through 38 of the appropriate chain pointer in I0C

control memory and set the external function chain for channel j active.

ACTIVATE INPUT CHAIN ON Cj

31 [so]29]2e[2 7]2e]es [z ef2af22]2 1 Tao] 1]

irfisfishiafisfiz]iifiofsTof7 TeTsTe] 3Tz To

16 k Jj imlc y AIC j,y.c
k -0
j = normal
m - not used
¢ - normal

Transfer Y to bits 35 through 38 of the appropriate chain pointer in I0C

control memory and set the input chain for channel j active,
ACTIVATE OUTPUT CHAIN ON Cj

31]30j29|20]27[26]25]24]23]22]21]20] 19}

ir[ie]isfia]isfizfiifiof s fafrjefsfef3]2] |0

16 k J mjc y AOC j,y,c
k -1
J - normal
m = nol used

¢ normal .

Transfer Y to bits 55 through 38 of the appropriate chain pointer in 10C

control memory a d set the output chain for channel j active,
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ACTIVATE EXTERNAL INTERRUPT CHAIN ON Cj

3t [so[29{20]27[2e]25]24]23]22]21 ]2

i]sfisfiafisfrafifio]ofefr]e]sfe]s]2] 1 To

normal

16 k J mc y
k -3
j - normal
m - not used
c_

M-5035

AXC j,y.c

Transfer Y to bits 55 through 38 of the appropriate chain pointer in IOC

control memory and set the external interrupt chain for channel j active.

CLEAR BIT

3 [so[zi[u[z 7]as[23]24]23]22]21 20

26

kj

mc

irfis]ishafishizfiifiofo]ofrfe]s]els]2]1]o

y

0—Y

k
J
m
c

kj

special
special
not used

normal

(0 s kj < 31)

IBZ kj,y,c

The k- and j-fields are used in combination to designate a bit position
where 0 <kj = 31.

Clear bit kj of (Y) to zero.
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INITIATE EXTERNAL FUNCTION BUFFER ON Cj

31 [30[29]28]27[26]23]24]23]22]2 1 {20] 19 ] 10 n]u]gpahsp;huhql;]a[rIb]afc];{z]u 0
12 k J mjc y FB j.y.k.c.m
k - special
J - normal
m-m=1 - with monitor; m =0 - without monitor
¢ -c =1 - activate chain on buffer terminatioh;
¢ = 0 - do not activate chain on buffer ;ermination.

Initiate an external function buffer on channel j as defined by k.

k
k
k
k

0
1
2 -
3

one-word buffer with force; Y is the buffer control word
one-word buffer without force; Y is the buffer control word
n-word buffer; (Y) is the buffer control word

unused
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INITIATE EXTERNAL. INTERRUPT BUFFER

e[ s]rafss]ia]niJiof o o] {efs]afs]2] [o

31 [30]29]26]27[26]25]24] 23]22]21 ]20

13 - k J mjc y XB j,y.k.c,m
k - special
j - normal
m-m=1 - with monitor; m = 0 - without monitor
¢ -c¢c=1 - activate chain on buffer termination;

¢ = 0 - do not activate chain on buffer termination

Initiate an external interrupt buffer on channel j as defined by the

k-designator. (Y) is the buffer control word.

k = 0 - No transfer. The buffer current address is incremented by 1

after each request.

k = 1 - For each request, transfer external interrupt code word bits
7 through O to bits 31 through 24, 23 through 16, 15 through
8,and 7 through O of memory, in that order. The current buffer

address in incremented by 1 after each 4 transfers.

k = 2 - For each request, transfer external interrupt code word bits
15 through O to bits 31 through 16 and 15 through O of memory,
in that order. The current buffer address is incremented by 1

after each 2 transfers.

k = 3 - For each request, transfer all 32 bits of the external interrupt
code word to memory. The current buffer address is incremented
-~ by 1 after each transfer.

The monitor interrupt flag controls when an external interrupt request

is sent to the processor(s) at buffer termination.
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INITIATE INPUT BUFFER ON Cj

31 [so|2{2e]27|2e[23]24f23]22]21 [20[10] 18] 17} 6] i8] 1a]is[02] i1 ]io] 0 [ 7 [ |s]a] 3]2]: |0
10 k J mic y B IB j,k,c,m

k - special

j - normal

m-m=1 - with monitor; m = 0 - without monitor

¢ -c¢c =1 - activate chain on buffer termination;

¢ = 0 - do not activate chain on buffer termination

Initiate an input buffer on channel j as defined by the k-field (Y) is

the buffer control word.

k = 0 - No data transfer. The current buffer address is incremented
by one after each request.

k = 1 - For each request, transfer input bits 7 through O to bits 31
through 24, 23 through 16, 15 through 8, and 7 through O of memory,
in that order. The current buffer address is incremented by one
after each four transfers.

k = 2 - For each request, transfer input bits 15 through O to bits 31

“through 16 and 15 through O of memory in that order. The current
buffer address is incremented by one after each two transfers.

k = 3 - For each request, transfer input bits 31 through O to bits 31

through O of memory. The current buffer address is incremented

by one after each request.
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INITIATE OUTPUT BUFFER

:npqpopdprhczihazﬂ:ﬂzQ)oqoulcrpohsh{h:pzhnpo]olnTr[o[o[a[s[z[f 0
11 k Jome] y OB j,y.k,c,m
- special
- normal

o 53 - x

-m=1 - with monitor; m = 0 - without monitor;

v

c

1

1 - activate chain on buffer termination;

0 - do not activate chain on buffer termination

Initiate an output buffer on channel j as defined by the k-designator.

(Y) is the buffer control word.

k

t

0 - Transfer 32 bits of zeros for each request. The current buffer

address is incremented by one after each transfer.

For each request, transfer to output bits 7 through O from
memory bits 31 through 24, 23 through 16, 15 through 8, and 7
tiirough O, in that order. The current buffer address is in-

cremented by one after each four transfers.

2 - For each request, transfer to output bits 15 through O from

- memory bits 31 through 16 and 15 through O, in that order. The

current buffer address is incremented by one after each two

transfers.

3 - For each request} transfer to output bits 31 through O from

memory bits 31 through O. The current buffer address is in-
cremented by one after each transfer.
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JUMP (INPUT/OUTPUT)

31 |sof29]2e]27]26]25]24]23]22]21]20

TEREMAE D RG]

20 ol o0 |ofe ‘ 0 " JIO0 y,c

Y — chain pointer

k - not used
J - not used
m - not used
Cc - normal

Load the chain pointer with Y.

LOAD IOC CONTROL MEMORY

3 sof29j2e[2]2e[asza[2s[2a]2 Jao]isis] P e[ s a]is[ i o] s [ [ [e [ [ & 3] 2] ' |0

22 ok mlc y LICM kj,y,c

(Y) = I0C control memory address kj

k - special‘
J - special
m - not used

¢ - normal

The k- and j-fields are used in combination to specify an IOC control

~memory address where O s kj < 63,

Load the lower 32 bits of the IOC control memory address specified by

kj with (Y).
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LOAD REAL- TIME CLOCK

31 [ao]29]20[2 7]2e]23]24]23]22]21 20

"0

Hooooanooaoooanno

23 of o [o]¢ y | ILIC y,c

(Y) - RTC

k - not used
m - not used

¢ - normal
Load the real-time clock with (Y).

SET BIT

31 [sof29({2e[27]26[23]24]23[22]21]20

whie]is[ia]is]i2fiifiof o fafrJefs]e]sf2]1]o

25 kj mjc y IBS ki,y,c
1 - ij (0 = kj = 31)

k - special

J - special .

m - notl used

Cc - normal

The k- and j-fields are used in combination to designate a bit position
where 0 skj =< 31.

This instruction sets bit kj of (Y) to one.

SET EXTERNAL FUNCTION MONITOR INTERRUPT REQUEST ON Cj

3i1jsof2s|ze[2r[2e]2s]24]23]22]21]20]

irfiefusfiafisfrzftifio]oJeT 7 JesTe]sT2] 1 Jo

15 |2 Jj|mfc not uscd A FMIR j,c

n - not used

¢ - normal

Set the external function monitor interrupt request on channel j.
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SET EXTERNAL INTERRUPT MONITOR INTERRUPT REQUEST ON Cj

itfie]isfiafis[12fti]io] o Ja]7 Ja] sli] sf2fi]o

3«[:0]20[&.1:7[:0 2sfzaf23f22]2120]i9

15 3 i mle not used ~ XMIR j,c
k - 3
j - normal
m - not used
¢ - normal

Sel the external interrupt monitor interrupt request on channel j.

SET INPUT MONITOR INTERRUPT REQUEST ON Cj

31[sof29]2ef27]26[25]24]23]22[2:1 [20]18])

i[is]isfia]isfi2]iifiolo fe] 7 Tefs[af3]2]]o

15 0 Jj mlc not used IMIR j,c
k -0
- normal
m - not used
¢ - normal

Set the input monitor interrupt request on Cj.

SET OUTPUT MONITOR INTERRUPT REQUEST

31[so29]2e]27]26]2s]24J23]22]2 1 Jac] o ]ia] 7] 6] is]aa] s ]r2] i1 o] o o f7 e [s[ o] 3 2] |o
15 1| J m{ﬁ not used | oM j,c
k -1
J - normal
m - not used

¢ - normal

Set the output monitor interrupt request on Cj.
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STORE IOC CONTROL MEMORY

:u]io]zﬂu[zr[ﬁ zs[u]zs]zz]zclgo

s|e whie]is[ialis]iafui oo fo]7[e]s[slsf2]i]o

24

kj m|c y SICM kJ 1YoC

(10C control memory)k.j -Y

k - special
J - special
m - not used
¢ - normal

The k- and j-fields are used in combination to designate an I0C control

memory address where O = kj < 63.

Store the lower 32 bits of the content of the I0C control memory address

specified by kj at address Y,

TERMINATE EXTERNAL FUNCTION BUFFER ON Cj

31 |sof29]2e]27]26]25]24]23]22]2 1 {20] 19 ]

ir]isfis[1afisfr2foifiofo o7 Je sl alsf2] 1 ]o

14 2 j [mic not used TFB j,c,m
k -2
J - normal
m-m= 1 - do not clear buffer monitor interrupt

m = 0 - clear buffer monitor interrupt

normal

(<]
i

not used

<
1

Terminate the external function buffer on channel j.
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TERMINATE EXTERNAL INTERRUPT BUFFER ON Cj
ihefishe]is]izfiifio]oJolr]esfefs]2]]o

3i[sof2s[2e]27]28]23]24]23]22]21]20]

14 3] j [mfc not used - TXB j,c,m
k -3

j = normal

m-m=1 - do not clear buffer monitor interrupt

m = 0 - clear buffer monitor interrupt

o
!

normal

not used

<
1

Terminate the external interrupt buffer on channel j.

TERMINATE INPUT BUFFER ON Cj

31 [so|29]2s]27]2e]25]2 4]23]22]2 1 20 i9]ie n[u[nslu[u[nz]n[uo[’[o[r[c[s[a[s]z[.c,[o

14 3 J m|c not used : TIB j,c,m
k -0
J = normal
m-m=1 - do not clear buffer monitor interrupt

m = 0 - clear buffer monitor interrupt

normal

o
]

not used

«
i

Terminate the input buffer on channel j.
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TERMINATE OUTPUT BUFFER ON Cj
whelwlie]is]ra]vi]iofo [ef 7 Je]s]efs]2]1]o

si[so[2sfael27]2s]2s[24]23]22]2 1 [20] 19 ]

14 1 J jmjc not used TOB j,c,m
k -1
J - normal

m-m=1 - do not clear buffer monitor interrupt
m = 0 - clear buffer monitor interrupt

normal

o
[}

not used

<
1

Terminate the output buffer on channel j.

TEST AND SET FLAG

31 [30]29]20]27]26|25]24]23]22]21 |20

IODOEEINOO0R0DOBANnG

Gl R b y | ITSF y.c
1 - Y31; if (Y)31 was originally cleared, skip; else NI.
k - not used
j = not used
m - not used
normal

N o)
1

Set flag bit 31 of (Y) to one., If the flag bit was originally cleared
the.chain,pointer is indexed by 2, If the flag bit was originally set
- to one, the chain pointer is indexed by one.
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TEST BIT CLEARED

31 [30]29f20]2 7[26[28]24]23[22]21 J20] 19

17 kj m

|1[|0]u|u[m]|z]u[|o[s]o]fﬁ[sfn[ s[z]]e

c y

If (Y)kj = 0, skip; else NI (0 = kj < 31)

m-0

¢ - not used

TBZ kj,y

Test the bit of (Y) specified by the combined kj-field for zero. If

(Y)kj is equal to zero, the chain pointer is.indexed by 2; otherwise, the

chain pointer is indexed by 1 resulting in execution of NI. The valid
range is 0 skjs 31. ‘ |

TEST BIT SET

si o[l e s e el Jeo

IOODDOEIRO00B0DOBNNG

17 kj m

c y

If (Y)kj # 0, skip; else NI (0 <skj =< 31)

m -1

¢ - not used

TBS kj,y

Test the bit of (Y) specified by the combined kj-field for one. If (Y)kj

is equal to one, the chain pointer is indexed by 2; otherwise, the chain

pointer is indexed by 1 resulting in execution of NI.

is 0skjs3l.
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APPENDIX A

CHARACTER CODES

M-5035
Change 2

ASCII ASCII XS-3 Standard
Character Code Equivalent -1004M Card Punch
or (1004 REX)

line feed 012 00 0-5-9
carriage return 015 00 12-5-8-9
Space 040 00 blank
! 041 43 12-7-8
" 042 40 (56) 7-8

4 043 35 (37) 3-8

$ 044 42 11-3-8
% 045 61 (55) 0-4-8
& 046 20 (63) 12

! 047 40 (56) 5-8

( 050 55 (61) 12-5-8
) 051 77 (75) 11-5-8
* 052 41 11-4-8
+ 053 63 (20) 12-6-8
' 054 62 0-3-8
- 055 02 11

. 056 22 12-3-8
/ 057 64 0-1

0 060 03 0

1 061 04 1

2 062 05 2

3 063 06 3

4 064 o7 4

5 065 10 5

6 066 11 6

7 067 12 7

8 070 13 8

9 071 14 9

: 072 21 2-8

f 073 16 11-6-8
< 074 36 12-4-8
= 075 37 (35) 6-8
> 076 76 0-6-8
? 077 23 . 0-7-8
e 56 {(40) 4-8

100
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ASCII ASCIT XS-3 Standard
Character Code Equivalent Card Punch
A 101 24 12-1
B 102 25 12-2
C 103 26 12-3
D 1044 27 12-4
E 105 30 12-5
F 106 31 12-6
G 107 32 12-7
H 110 33 12-8
I 111 34 12-9
J 112 44 11-1
K 113 45 11-2
L 114 46 11-3
M 115 47 11-4
N 116 50 11-5
0 117 51 11-6
P 120 52 11-7
Q 121 53 11-8
R 122 54 11-9
S 123 65 0-2
T 124 66 0-3
4] 125 67 0-4
v 126 70 0-5
W 127 71 0-6
X 130 72 0-7
Y 131 73 0-8
Z 132 74 0-9
C 133 17 12-2-8
/ 134 15 0-2-8
3 135 01 11-2-8
) 136 00 11-7-8
- 137 00 0-5-8
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SPECIAL CHARACTER CODES FOR THE OPTIONS DECLARATION

Standard Card
029 026 U (ULTRA) Punch
046 053 053 12
042 042 047 7-8
075 075 076 6-8
047 047 072 5-8
0100 047 047 4-8
043 075 075 3-8
072 072 053 2-8
077 077 051 0-7-8
076 076 0134 0-6-8
0137 0137 050 0-5-8
045 050 050 0-4-8
054 054 054 0-3-8
0134 0134 012 | 0-2-8
0136 0136 015 11-7-8
073 073 073 11-6-8
051 051 0135 11-5-8
- 052 052 052 11-4-8
044 044 044 11-3-8
0135 0135 042 11-2-8
041 041 075 12-7-8
053 053 074 12-6-8
050 1050 0133 12-5-8
074 051 051 12-4-8
056 056 056 12-3-8
0133 0133 0100 12-2-8

A-3/A-4 (Blank)
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APPENDIX B

SUMMARY OF SYSTEM STATEMENTS

NOTATION OF STATEMENTS AND OPERATIONS

Wherever a statement or operation is discussed in this appendix, a uniform
system of notation is used to define the structure. This notation is not a
part of CMS-2, but is a standardized notation that may be used to describe the
syntax (construction) of any programming language. It provides a brief but
precise means of explaining the general patterns that the language permits.

It does not describe the meaning of the statements or operations; it merely
describes structure; that is, it indicates the order in which the operands
must appear, the punctuation fequired, and the options allowed.

~

The following rules explain this standard notation:

‘l. A word written in lowercase letters represents the type of entry to
be made by the programmer. This word may be hyphenated.
name denotes an entry of a name.
data-unit-name denotes an entry of a data unit name.
2. A word written in uppercase letters or special characters denotes an
actual occurrence of that word or character in the language.
name DISPLAY data-unit-name $ This example denotes the entry
of a name followed by the entry
of the reserved word DISPLAY
followed by an entry of a data
unit name,
3. Braces{ } are used to denote a choice. The units from which a choice
may be made are stacked vertically within the braces, At least one
of the units within the braces must occur in the statement.

REGS This example indicates that either REGS
{data-unit-name } - or a data unit name must appear in the
' statement.

4. Square brackets [ ] are used to denote options. When one unit is
enclosed in brackets, the unit may or may not appear. When more than
one unit is enclosed in brackets, any one of the alternative units may

B-1
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“or may not be chosen to appear, In either case, it is possible that
no unit may appear, It is generally not possible that more than one
unit will appear, | .

[(name ] This example indicates that a name may
appear in the statement format, Ilow-
ever, this unit is‘not requiréd.

5. The use of e e o o denotes that the type of entry indi-
cated by the word preceding e e o may appear one or more times

“in succession, where each entry is delimited by the word preceding o .
This does not imply that all entries should be identical. It does
imply, however, that all entries should be the same type of entry
indicated by the word preceding the three dots.

, ® data unit name e e e This example indicates that one or more
data unit names may occur in succes-
sion as entries, separated by commas.
Thus, the following would be a legal
entry: - ALPHA, BETA, GAMMA

B.2 MONITOR STATEMENTS

$SEQ, ddd [non-numeric-nonspace-non-$ character] [$ [comments]]

$J0B [; [user identification]} [project identification], [time 1imit in decimal],

C
[page limit in decimal], [%S] . [26]] ($ [comments]]
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$EO1T [$ [comments )]
$ENDJOB ($ [comments]]
$CMS-2 [$ [comments]]
$AsM [, U] [$ [comments]]

$UTILITY [$ [comments]]

$LIBEXEC [$ [comments]]

' TRACE

$LOAD [, ° PTRACE o e o'] [$ [comments]]
SNAP
RANGE
DISPLAY

$AREG [, ° [gg:%i]t}la?m:g:;er D] ') o] [$ [comments]]

octal numb
$BREG [,. o [decimarlmnu;;er D] ° 0 o] [$ [comments]]

$KEYSET [, Y [8?5.] o0 0] [$ [comments]]

address section name + {octal number }]
$CALL, external definition name | - |decimal number D [$ [comments]]
. octal number :
+ .
bound section name | [ {éecimal number}]



M-5035

$TYPE, message
$HALT, message
$REMARK , m¢ssage

address section name + octal number
external definition name - | Ydecimal number D

STRA, [. {octal numbe r }} [$ [comments]]
+

bound section name .
decimal number

I
0
H
0Q w
$DUMP, D , Pl , o

A
IC
oc
HC
QC
DC

| CC_

{address section name } [{+} {octal number }]
external definition name -| Ydecimal number D
e e o [$ [comments]
. octal number

bound section name [ + {decimal,numher D ]

\ 7/
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W

address section name + octal number
external definition name - decimal number D

PSNAP, bound section name [ + {octal number }:] !

decimal number D

0C v [decimal dumps count] ,

[decimal dump frequency ] , [ decimal start dump count ]
address section name + octal number
external definition name - decimal number D

. octal number
+ .
bound section name [' {declmal_number D

foctal number of words )
{decimal number D of words} oo o [$ [comments ]|

$PATCH ($ [comments]]

Patch Statement:

address section name + octal number
external definition name - decimal number D

bound seb ) . octal number. _
oun tion name [ + {decimal number D

y @& up to twelve octal digits e e e

« o up to eleven octal digits e e e _
» ® up to thirteen octal digits o e e ($ Lcomments j]
, (character string) \ ' -

RO -
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$ASG,

{ T7 P

SIP,

sop,

SHC,

T1
T2
T3
T4
TS
T6

T8
CR
cp
HP

PR

\ PPJ

([ T1
T2
T3
T4
T5
T6
T7

T8
CR
KB

L PR

Tl
T2
T3
T4
TS
T6
T7
T8
cpP
PP

T1
T2
T3
T4
TS5
T6
T7
T8
HP

[ T1
T2
T3
T4
T5
T6
T7
T8
CR
cp
HP

PR
PP

[$ [comments]]
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$LDUYK-20[$ [comments]]
$FORTRAN |$ |comments] |
$SYSMAKER [$§ [comments]]

B.3 LOADER STATEMENTS
Table Size Declaration:

TSD, ename = decimal integer eee [§ [comment]]

Library Selection:
LIBS, einternal library name [ (external lib:rary name)]

ewe [$ [comment]]

Element Selction:
, ALL

SEL-ELEM [element name] [(key)]|[ , ONLY ]
, decimal integer

[$[comment]]

Loader Options Select:

FORCE LOBJECT
LOPTIONS ¢ |[NOID }jeee |,LODGO
NOMAP SAVLODGO

- B-7
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Combine Elements Selection:

- DATAPOOL :
[Section name] TABLEPOOL [ Coctal digit)]
BASE R
LOCDDPOOL

, ® element name ®® ® [ (octal integer)]

[ $ [comment ]]

End Card:
END [$ [comment }]

B.4 LIBRARIAN STATEMENTS
/LIST
/BUILD internal-library-néme

/EDIT old-internal-library-name [ (old-external-library-name) |

[, new-internal-library-name ]

/ENDLIB
/TAPID , ® internal-tape-name [ (external-tape-name)] ® o @
/RELEASE , e internal-tape—name [ (external-tape-name) ] o o @

 /HISTENT notes

SYSIN

/ADD name [(key)] |. internai-tape-n‘ame [(external-tape-name) ]

arown

[NOLIST]



M-5035

— ALL ]
. o 0 Yo ()
name [(key)] | *( THRU name [ (key) ) L
C C
S
" 0
L
C
S
>:4 ()
(key) L
C
| —
Linternal-tape-name [(external-tape-name)]] [NOLIST)
— S ]
2 0
L
C
S S
JDEL , @ | name [(key)] 0 THRU name [(key)] P
C C
= -
5
(key) E
- — = -
B ]

arow

.
&

Qrowm

S v
/CHANGE name-[(key)] g} [ TO name [(key)]

(key) | =

b
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'FROM HEADER
/DEP
, @ name [(key)] e o @
/BEGINEL
JENDEL
/CORRECT
/ENDCOR

/name [(key)]

/END

/1

/D

/NOLIST

arow

i tem-number ]

[item-number [THRU item-number]]

HIST
DIR



/PRINT , o

/PUNCH ,

name [ (key)]

B

name [ (key)]

HIST
DIR

*{8
e

BOTH

s
W

P N
aQrow
————

M-5035

-

-

}J [item-number [THRU i'oem-number]]

3%
———
Qrow

) “

[i tem-number [THRU item~-numbe r]:'

(key) | * { }

ALL

aQrtowm

B-11
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B.5 PERIPHERAL UTILITIES STATEMENTS

TYPE [([message to operator])] [ ®[comments]]

HALT [([meééage to operator])] [ ®[comments]]

MOUNT [tape name] [, [{gg{}] } Le [commenfs]]

'DISMOUNT [tape name] [® [comments]]

bFILSKP [tape name] [ , [no. of files]] [® [comments]]

RECSKP [tape name] [ , [no. of records]] [® [comments]]
BKFILSKP [£ape name] [, [no. of files]] [‘0 [comments]]
BKRECSKP [tape name] [ , [no. of records]] [ ® [comments]]
REWIND [tape name] [ ® [comments]]

WRITE [tape name], location name [ , [no. of words] [,[format]]]

[ e [comments]]
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WRTFILMK [tape name] [e [comments]]

DUPLICAT [tape name] , [format] , [tape name] , [format] ,

no. of files [ , [no. of records]]
' [e [comments]]
no. of files] , no. of records

REFORMAT [tape name] , [format] , [tape name] , [format] , item size ,

no. of items [ , [no. of files] [ , [skip words]]] [e [comment]]
CARD TAPE [tape name] [e [comments]]

BOOTWRT [fape name] , location name [ , [no. of words] [ ,

[load base] [ , [M]1]1] [® [comments]]

CONVERT [tape name] [ , [tape name] [ , [data type] [ , [CONTINUE]]]]

[e [comments]]

READ [tape name] , location name [ , [no. of words][ , [format]]]

- [® [comments]] 1
0
H
LIST tape name [ , [tape format] [ ,|]Q|[ , [no. of files] [ , no, of records]

1111 [e [comments]] C

TAPEQOUT [tape name] [ , [no. of files]] [® [comments]]

COMPARE [tape name] , [format] , [tape name] , [format] ,
no. of files [ , [no. of records]]

, , ) [e [comments]]
[no. of files] , no. of records

B-13
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B.6 COMPILER STATEMENTS
[name] BASE [([T] [, integer-valuel)] [integer-valuel $
 CMODE $
CMS-2 $
CORRECT $
CSWITCH -ON,enameeee$
CSWITCH-OFF,enamee o o$
CSWITCH, o name o se $ |
CSWITCH-DEL $
[data—urxit] DATA constant [constant] $

| [name] DATAPOOL [([T] [, integer-value])] [integer-value] $

DISPLAY

SNAP

RANGE coe
TRACE

PTRACE
DELETE

DEBUG , e

DEP, ¢ clement-name [ (key)] eoe $
DIRECT §
END-HEAD [name] $
END-SYSTEM [name] $

identifier EQUALS value $

B-14
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identifier EXCHANGE character-string $
EXECUTIVE $

[name] HEAD [comment] $

[name] LOCDDPOOL [([T] L, integer-value])] [integer-value] $

identifier MEANS character-string $

NITEMS (name) EQUALS integer value $

LIST

CCOMN
CSRCE
CARDS

o, W
cMp
|{er)
CNV
CCOMN
CARDS
COBJT
SA
CR

(S},

PRINT
LISTING[ ({ CCOMN )]
CLIST

A d

OPTIONS , @ | SOURCE [( ] eee §

o

OBJECT [ ({ )]

\

| MONITOR

B-15
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SEL-ELEM name [(key)] [ ,ONLY]  $
SEL-HEAD name [(key)] [ ,ONLY] $

SEL-POOL naﬁe [(key)] $

SEL-SYS [(key) ] [;ONLYj $

SPILL $

SYS-INDEX, e b-register index-name eee $

[name] SYSTEM Lcomment] $

[(name ] TABLEPOOL’"[([T] L,.integér—valggj)] [integer-value] $
TERMINATE §$

name AUTO-DD [comment] §$

. . STANDARD ‘ .
[label] CHECKID file-name {(chéracter—string)} [THEN statement] $

[label] CLOSE file-name [THEN statement] $

COMMENT comment. $

B-16
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CSWITCH name $

. STANDARD
label] DE -
(label] DEFID file-name {(character-string) } [THEN statement] $

[label] DECODE data-element image
v+ ® image ® ® o)

format-name [THEN statement] §$

REGS
[name] DISPLAY {' e data-element ® @ .} [THEN statement] $

[label] ENCODE data-element image
, ® image o @ @)

format-name |THEN statement] §

END-AUTO-DD name $

END Vary—block—name $
END-CSWITCH name $
END-CSWITCHS $

END ~-FUNCTION function-name $
END-LOC-DD [name] $

[label] ENDFILE file-name [THEN statement] $
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EXTREF
( {EXTDEF } )
TRANSREF

EXTREF
EXTDEF |
TRANSREF( ’
LOCREF

[label] GOTO

{

[1label]

IF $

FORMAT name , ® [n][(] {

FUNCTION name

statement-name [special-condition]
switch-name [index] [INVALID statement-name ] [5pecial-condition]

VALID |\ )
table-element {INVALID}
relational-expression
Boolean-data-element
Boolean-expression

'Ew.

" Tw

(formal-input-parameters)

{

- FOUND
DATA NOTFOUND}
data-unit EVENP

END-PROC procedure-name $

switch-name-a
END-SWITCH {procedure—switch—name-a

END-SYS-DD $

name

[ , switch-name-b]

B-18

Iw.
Fw.
Ow.
Iw
Aw
wX

Qa Qo

1[) Joee 5

Hollerith—COnstang

[type] $

}s

THEN statement $

L ,procedure-switch-name—b]} $
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END-SYS-PROC name §

END-SYSTEM name $
END-TABLE table-name $

END-TRACE $

[(R)] N

FIELD name

¥

B

H number-of-characters
S list-of-status-congtants
A

number-of-bits number-of-fractional-bits

-

number-of-bits

cwnCcwm

p—

b

[word-location starting—bit—position] [P constants] [V(x,y)] $

EXTREF H R
( { EXTDEF - ) | FILE name B maximum-number-of-records {V}
TRANSREF S ‘

maximum-record-size hardware-name [states] [WITHLBL] $

[1abel] FIND expression [VARYING loop-index]

PO ‘ THRU final-value :
~ [FROM initial-value] {WITHIN name } [BY (%] increment]] $

NOTE

FROM, THRU, WITHIN, and BY may
appear in any order,
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filename ) .
- e ‘ réceptacle :
[1abel] INPUT gﬁ?gT ‘ {( , ® receptacle @ ® ® )}
PUNCH

[format name] [THEN statement] $

EXTREF
( { EXTDEF )| TITEM-AREA , ® name ® ®® §

TRANSREF

EXTREF |
( { EXTDEF ) LIKE-TABLE name [number-of-items]

TRANSREF

[major-index-name] $
[(name] LOC-DD [comments] $

LOC-INDEX , ® name @ ® ® §

variable declaration
MODE {field declaration }

INPUT
[label] OPEN filename OUTPUT [THEN statement] §$
SCRATCH

data-unit OVERLAY , ® data-unit e o ® $
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Change 5
filename data-image
ocH ( , ® data-image o @ ® )}
[1abel] OUTPUT PRINT !
PUNCH
READ
[format name] [THEN statement] §$
[1abel] PACK data-unit WITH , e data-unit e ® @
[THEN statement] $
EXTREF -~ | [INPUT
( { EXTDEF ) P-SWITCH name [(variable)] , name .
TRANSREF
. ® formal-parameter ® ® ® ] [OUTPUT , ® formal-parameter ® ® ® ] $
[label] procedure-switch-name [USING index]
[INVALID statement-name] [INPUT , @ actual-parameter @ @ ® ]
[OUTPUT , ® actual-parameter @ ® ® ] [THEN statement] §$
— —
EXTREF
(EXTDEF )
TRANSREF PROCEDURE name [INPUT , e formal-parameter ® e o ]
LOCREF | | '

[OUTPUT , @ formal-parameter © ® ® ]

[EXIT , ® abnormal-exit-name e ® @ ] §
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[1abel] procedure-name [INPUT , ® actual-parameter ® ® ® ]

[OUTPUT , ® actual-parameter @ ® ® ] [EXIT , o statement-namc ® & ® ]

[THEN statement] $

variable-name
{field-reference} RANGE upper-value [ ... lower-value] $

[label] RESUME vary-block-name $

{label] RETURN [abnormal exit] [special-condition] $

[1abel] SEARCH file—name[{gw}] [CONTIN] data-unit NOFIND name

[THEN statement] §$

[1abel] SET , ® data-element e ® ® TO expression [THEN statement] $

CIRC
[label] SHIFT data-unit { ALG count [INTO data-unit]
LOG

[THEN statement] $

name SNAP data-element §$

[1abel] STOP [THEN statement] $
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EXTREF
( { EXTDEF ) SUB-TABLE name initial-item-number
TRANSREF

maximum-number-of-items [major-index-name] §$

[label] SWAP data-element , data-element [THEN statement] $

name [(variable-name) ']
SWITCH , ® switch-point @ e @ $
name-a, name-b

statement-name [ , statement-name ] $
procedure-name [ , procedure-name]

constant , statement-name $
constant , procedure-name $
name SYS-DD [comment] $
bname SYS-PROC [comment] $

name SYS-?ROC-REN [comment] $
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EXTREF
( EXTDEF ) TABLE name
TRANSREF
.
((type) )
. |words-per-item| : . :
H { NONE ~ )} [INDIRECT] number-of-items [major-index-name ]
V [MEDIUM o
{  DENSE )
((type)
words-per-item
A {NONE ) L(INDIRECT] , o dimension e e e
MEDIUM '
LDENSE
\ 7/

label VARY 1loop-index [FROM initial-value]

{THRU final—value}

WITHIN name [BY [+] increment] $

‘ NOTE
FROM, THRU, WITHIN and BY may appear in any
order.
name
EXTREF
( EXTDEF ) VRBL
TRANSREF (, ename © © @)
p— -

I number-of-bits

cwmcewn

number-of-bits number—of—fractiona1—bits

list-of-status-constants
number-of-characters

I"HCU:EM >

(R ]

[P constant] [V(x,y)] $
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B.7 ASSEMBLER STATEMENTS

Start Assembly (ULTRA) Card :

p— -~

D
P
E

*ULTRA . [g] [, PSI C. Hg ]] [:name [, version]]

EP
PS
| 5P

Stop Assembly (OFF) Card:
*OFF

Absolute Directive Card:
ABS label

Byte Directive Card:
BYTE el [,e2]

Character Directive Card:

CHAR , e {c,e} o 0o @

DO Directive Card:
[label] DO e , {statement}

END Directive Card:
' END
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Equate Directive Card:
label - EQU e

EVEN Directive Card:
EVEN

ObD Directive Card:
0D

FORM Directive Card:
label FORM , o {e] © o o

List Cross Reference Table Directive Card:

LCR

Library Select Directive Card:

LIBS , e {internal-name} [(external-name)] e o @

Library Element Directive Card:

LIB , e [name] [(version)] ¢ e o

LINK Directive Card:
LINK , e {name} o o @

LIST Directive Card:
LIST

ELIST Directive Card:
ELIST
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B.7 ASSEMBLER STATEMENTS

Start Assembly (ULTRA) Card:

r-Dﬂ

|3
E

*ULTRA . [g] [, PS [, Hg ]] [name [, version]}

EP
PS
SP

b v

Stop Assembly (OFF) Card:
*OFF

Absolute Directive Card:
ABS label

Byte Directive Card:
BYTE el [.,e2]

Character Directive Card:

CHAR , e {c,e}] ® 0o @

DO Directive Card:
[label] DO e , {statement}

END Directive Card:
END
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Equate Directive Card:
label - EQU e

EVEN Directive Card:
EVEN

0DD Directive Card:
obn

FORM Directive Card:
label FORM , o {e] @ o @

List Cross Reference Table Directive Card:

LCR

Library Select Directive Card:

LIBS , e {internal-name} [(external-name)] e @ e

~Library Element Directive Card:

LIB , e [name] [(version)] e e @

LINK Directive Card:

LINK , e {namec} e o @

LIST Directive Card:
LIST

ELIST Directive Card:
ELIST

B-26



NOLIST Directive Card:
NOLIST

Literal Directive Card:
$ (e) [, label) | LIT
label

Punch External Labels Directive Card:
PXL

Reserve Directive Card:
(label] RES e

Relocation Field Directive Card:
RF$ e , o {h,l1,c} e o @

Segment End Directive Card:
SEGEND

Set Address Directive Card:
SETADR ¢ , e[a] @ 0 @

Word Directive Card:
WRD e

B-27
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MACRO Directive Card:
label [*J MACRO [el['e2]]

MACRO Name Directive Card:
 label [*] NAME [e]

GO Directive Card:
GO 1label
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SUMMARY OF SERVICE ROUTINE CALLING SEQUENCES

APPENDIX C

Request Packets Reference Words

[si]sc]eofee]e?[ae]as]aa[es]az[a Jaofi0]10]i7] e g[::[u Dnoooaopooono
4 B S Y portion of pkt.
: mod. |0 mod.| address

:.u fso]2

wlis]is]iz]seJrofofsfr [efo]a]a]a]: [o

2of2v[2e[as[aa]2a]22[2 [20]i0]i0]ir
' S

0 mod.

0

Y portion of

pkt. address

Standard Input Request Packet

31 [so[asfas]z7]es[as]ael23]2e]2 1[0l 10]10]17]1e

w]ie[is]rg]s1]io]e [0

20000000

function code| status

user code

data address (in indirect word format)

number of characters

Standard Output Request Packet

s Jso[esfasfe [asfas e Jas[aafa e[ o] o] 7 '@

whe[isfrafrifiofe]e

2oogoonc

user code

data address (in indirect word format)

number of characters

Standard Hardcopy Output Request Packet

31 [so]asj2e]ar]ee]es|as]es]az]a i Jeo]i0] 0] 17| 6 n]ia]in[iafi]iof 0 [0 [ 7 fe]s fo] sfa] [e

data address (in indirect word format)

number of characters

M-5035
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Tape Assignment/Release Packet

Tape

3 |so|a’[u[z7[:0[:9[:.[:3[::[z|]zo|nlnqn[nc]is]u[u[n[::]»o| slsf7]e]s]e]s]2]]o

Name

Tape Control Selection Packet

V7777777 77T T e T v

31[sof20]2e27]20]28]24]23]22]2 1 [20 e [i0] 17 1e] is[ra]is]r2] i fiofe o] e [s]«]3]2] 1 ]o
/ | Tape / ' Logical
Controls / Device

Get Device Name Packet

1]e]sfe]ls]2]]o

31 [so2ef2e]2r]2e]2s]24]23]22]2 1 [20[19] 18] 17]16] 18] 1a] i3] 12]s1]10] 0 | &

Logical

Unit

Device Mnemonic

////////////////////////IV _
777

-

Centralized I/O Request Packet

31 [30[20]2s]2 7]ee]as]as]adfaz]a |20 0]i0] 7] 6] i0]sa]1a] 12|11 ]i0f 0 [0 ] 7 [on]efs]2]: |0
R logical unit
I operation status ]CC g(s,gg J no.
data address (same formats as in request packet addr.)
n f word ad
l skip count/number of words d:?giitousegrczd;e /
search identifier/deposit data address
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Scatter/Gather Centralized 1/0 Request Packet

{Pdukqvkquh~uh4vhﬂwhﬂwh*u'dnﬁﬂubﬂ-h rlefsfefsf2f ]o
Word 0 | ((f'or oty | Status cod6 | unttno.
ST
2 number of areas in this
' gather write/scatter read
8 data address of first area (same format as req. pkt.)
4 number of words/ ‘
characters in this area
5 data address of second area (same format as req. pkt.)
6 | number of words/chars.
7 | data address of third area, if one (same formatasreq. pkt.)
8 | number of words/chars.
9 {data address of fourth area, if one (same formatasreq. pkt.)
10 | number of words/chars.
11 dataaddrass offifth area, if one (same format as req. pkt.)
12 | number of words/chars.
13 | dataaddress of sixth area, if one (same formatasreq. pkt.)
14 number of words/chars.

Service Request Call Type of Packet

Centralized I/0 Request

XS 0 Centralized I/0 request packet
IW (packet address)

Standard Input Request

XS 108 ‘ , Standard input request packet
IW (packet address)
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Service Request Call

~ Standard Output Request

XS 118

IW (packet address)

Standard Hardcopy Request »

XS 128

IW (packet address)

Tape Assignment/Release Request

XS 3
IW (packet address )

Tape Control Selection Request
XS 2
IW (packet address)

Get Device Name Request
XS 1
IW (packet address)

Check Simulated Jump Key 1 Selection Request

XS 408

return if simulated key 1 is "on"
return if simulated key 1 is "off"

Check Simulated Jump Key 2 Selection Request

XS 418

return if simulated key 2 is ""on"
return if simulated key 2 is "off"

Type of Packet

Standard output request packet

Standard hardcopy request packet

Tape Assignment/Release packet

Tape Cozitrol Selection packet

Get Device Name packet

None

None



Service Request Call

Cheek Simulated Jump Key 3 Selection Request
rQ ")
XS lh8
return if simulated key 3 is "on

return if simulated key 3 is "off"

Check PTRACE Selection Request
XS 438
return if not selected

return if selected

Check TRACE Selection Request
XS 448
return if not selected

return if selected

Check DISPLAY Selection Request
XS 458
return if not selected

return if selected

Check RANGE Selection Request
XS 468
return if not selected

return if selected

Check SNAP Selection Request

XS 478~

return if not selected

return if selected

Check Floating Point Error Request

XS 50 ,

return if floating point error has occurred

return if no floating point error has occurred

~Terminate User Program Requeét

XS 518

or

XS 52B

M-5035
Change 3

Type of Packet

None

None

None

None

None

None

None

None
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‘Service Request Call ' v . Type of Packet

Current Time Request _ T
' . None
XS 608 | | ’

IW (address where data is wanted) - data occupies one word

Current Data Request
XS 618 ' None

IW (address where data is wanted) - data occupies two words
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CMS-2 COMPILER RESERVED WORD LIST
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The following symbols are compiler reserved words and may not be used as identifiers

in a CMS-2 program.

ABS
ALG
AND
BASE
BEGIN
BIT
BY
CAT
CHAR
CHECKID
CIRC
CLOSE
CMODE
CNT
COMMENT
COMP
CORAD
CORRECT
CSWITCH
o
DATA
DATAPOOL
DEBUG

DECODE

perD |

DENSE
DEP
DIRECT
DISPLAY
ELSE
ENCODE
ENDFILE
END

EQ
EQUALS
EVENP
EXCHANGE
EXEC
EXIT
FIELD

FIL

FILE

FIND

FOR
FORMAT

- FROM

T Not allowed as a tabular identifier or function.

FUNCTION

GOTO
GT
GTEQ

T
HEAD
IF
INDIRECT
INPUT
INTO
INVALID
LENGTH
LIBS
LOG
LT
LTEQ
MEANS
MEDIUM
MODE
NITEMS
NONE
NOT

To

D-1

ocM
ODDP
ONLY
OPEN
OPTIONS
OR
OUTPUT
OVERFLOW
OVERLAY
PACK

POS
PRINT
prrACE W
PUNCH
RANGE
READ
REGS
RESUME
RETURN
SAVING
SET

SHIFT
SNAP

SPILL
STOP
SWAP
SWITCH
SYSTEM
TABLE
THEN
THRU
TO
TRACE
UNTIL
USING
VALID
VARY
VARYING
VRBL
WHILE
WITH
WITHIN
XCR
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NOTE

Programmers expecting to make use of CMS~2 run-time
routines (high-level input/output, debug, and math
routines) should avoid the use of identifiers beginning
with RT to prevent duplication of identifiers. Any
duplication of identifiers, globally defined within the
run-time library, would not be detected until load time.

D"z . ’b., Pl
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APPENDIX E

COMPILER ERROR MESSAGES AND LIMITS

Source Errors and Warning Messages (Warnings Flagged with *)

The following error messages appear as a result of errors detected by the source

syntax analysis phase of a compilation (OPTIONS SOURCE):

*0 DEBUG REQUIRES MONITOR
A DEBUG statement is only processed if the MONITOR OPTION has

been specified.

1 IDENTIFIER GT 8 CHARS
Attempt to define an identifier greater than eight characters long.

2 LITERAL GT 132 CHARS

Hollerith or literal constant greater than 132 characters.

3 RESERVED WORD USED AS ID

Illegal use of reserved word as an identifier.

4 CHARACTER NOT RECOGNIZED
Illegal ASCII input character.

5 DECIMAL POINT MISPLACED

Erroneous use of period not in a constant or illegal label definition.

*6 COMMENT TERMINATED BY $

Double prime comment not completed before end of statement.

7 INCORRECT OCTAL CONSTANT ‘
The digits 8 or 9 appear in an octal constant,

8 MISPLACED SEL-POOL | ;
Identifier definition appears prior to SEL-POOL statement.

E-1
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9 TLLEGAL INTEGER TAG

Symbol or constant must be an integer,

10 NO STATEMENT TERMINATOR

Missing $§ statement terminator,

11 IDENTIFIER MISSING
Missing name in a data unit declaration,

12 DUPLICATE IDENTIFIER

Attempt to define a previously defined identifier,

13 OUTSIDE TABLE BOUNDS
Subtable not contained within table; field not contained within item;

or multi-word field in a horizontal table.

14 NO DESCRIPTIVE OPERATOR

Missing descriptive or separator term,

15 ILLEGAL IN MINOR HEADER
Statement is not allowed in minor header (must be placed in major header).

16 TOO MANY DIMENSIONS

More than seven dimensions in an array declaration.

*17 COMMA MISSING

Comma missing in statement,

*18 OVERLAY PARENT MISMATCH
Data units on right of overlay exceed size of parent data unit,

19 DUPL.ICATED OVERLAY
Data unit appears on right of more than one overlay.

E"‘2



21

22

23

24

*25

26

27

28

29

30

M-5035
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OVERLAY SEQUENCE ERROR

Data unit on right of overlay appeared on left of previous overlay.

UNDEFINED IDENTIFIER

Referenced data unit has not been previously defined.

SCOPE CONFLICT

Definition of a global procedure with local parameters.

- STATEMENT NOT RECOGNIZED

Statement placed in the wrong type of element or within the wrong type

of declarative brackets.

ILLEGAL OPTIONS
CCOMN has been designated the output unit for both LISTING and OBJECT

options - options that are produced simultaneously. Only the OBJECT
option is produced; the LISTING option on CCOMN is ignored.

PARENTHESIS MISSING

Parenthesis missing within statement,

SUB/LIKE-TABLE PROHIBIT ,
Subtable or like-table declared in an array.

ILLEGAL OVERLAY DATAUNIT

Illegal data unit appears in overlay.

ILLEGAL OVERLAY PARENT
Specified data unit may not be used as a overlay parent.

DUPLICATE RANGE

‘More than one range statement for the same data unit,.

PRESET NOT ALLOWED
Data unit preset not allowed in AUTO-DD or on an externally

referenced data unit.
E-3
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31

32

33

34

35

36

37

38

39

ILLEGAL HARDWARE NAME

Illegal hardware device name specified in file declaration.

ILLEGAL FORMAT DESCRIPTOR

Illegal conversion descriptor specified in format statement.

MORE THAN 1 LEVEL NESTED

Format descriptors nested (parenthesized) to more than one level.

ILLEGAL IDENT REFERENCE

Illegal use of idenﬁfier in an expression.

ILLEGAL SIZE DESCRIPTOR
Illegal data unit size attribute (e.g., Hollerith over 132 characters, table defined
with 0 words per item, too many bits for I- or A-type.)

END BRACKET MISPLACED
Misplaced or missing END - statement.

STATEMENT REQUIRES MONITOR
MONITOR OPTION must be declared for processing of this statement.

CNV REQUIRES NONRT
Processing of a CNV statement requires the NONRT (or MONITOR) OPTION,

SYSTEM LIMIT nn EXCEEDED ‘
One of the following compiler limits denoted by nn has been exceeded. The code
nn has the following values: ” '

. 1. Constant conversion limit was exceeded; the value of the constant lies out-

side the decimal limits (1E57, 1E-38) or the octal'limits (1E77, 1E-52).
2. The number of nested subexpressions within the Boolean condition of an IF
statement may not exceed ten. |

3. The number of libraries requested for retriefral may not exceed ten.

E-+4
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10.
11,

12,

13'

14,

15.

16.
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The number of operands in a DISPLAY statement has exceeded the compiler
limit. The card column indicator in the error output listing points to the
operand which first exceeds the limit. This and following operands should be
written as a separate DISPLAY statement. The limit may be calculated as

follows:

a) Allow 3 + n words for each operand, where n is the number of words required

to contain the operand as a character string;
b) the sum of the above may not exceed 94.
The maximum number of exit parameters per PROCEDURE declaration is ten.

The number of format descriptors exceeds 94 or the number of operands of
an input/output list for INPUT, OUTPUT, ENCODE or DECODE statements
exceeds 94. (For each operand that is a Hollerith constant, also add in the

number of words required to contain the constant value.)

A maximum of seven levels of subscripting and function calls per operand is

allowed.
An item beyond item 255 was specified in a field preset.

The length of a dynamic staiement is too long for the compiler to process
properly. This may be due to the complexity of an expression or an abun-
dance of embedded notes.

The maximum nurhber of elements declared dependent of another is 58.

A VRBL declarétion may define no more than 25 names.

- The offset of a sibling overlayed data unit relative to its parent data unit must

not exceed 65535 words.

Mofe than 256 elements.

Symbol table overflow -- number of global and local identifiers.
Field defined or complier packed beyond word 255.

More than 15 combined nested VARY and BEGIN blocks.

E-4A/E-4B (Blank)
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"~ 17. More than 10 nested VARYs.

18. COMMENT (or "-type comment) between FIND and IF DATA too long.

19. COMMENT (or "-type comment) between last THEN clause and ELSE
‘clause too long.

20 through 29. Not used.

30. A dependent retrieval level greater than 255 was requested. 255
is assumed.

31. A magnitude value greater than 32767 was specified in a magnitude

specification. 32767 is. assumed.

E-5
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*40 OVER 10 NESTED CSWITCH BRACKETS,
Nesting of CSWITCH brackets exceeded.

41 ILLEGAL EXTERN MODIFIER
Illegal or misplaced EXTREF, EXTDEF or LOCREF declaration.

+42 END DECLARATION MISSING
Missing program structure END- declaration.

43 HEADER NOT RECOGNIZED

Unrecognizable or illegal statement appearing in a header.

*44 END HEAD MISSING
END-HEAD statement missing after major header.

*45 FUNCTION RETURN MISSING

Return statement missing from function.

46 ILLEGAL EXIT PARAMETER

Ill1zgal name specified as a formal exit parameter.

47 COMPOOL REQUEST IGNORED
Requested COMPOOL ge’nération run not made due to detection of SYS-PROC
statement. '

48 INCOMPATIBLE DATAUNIT
Expression operands do not conform to data unit type restrictions or do not fit

context required by operator.

*50 NO DEF CHECK PERFORMED
No structural compatibility checking between external compiler-packed table

definitions.
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51 FILE TYPE MISSING
| Type descriptor missing in file declaration.

*52 CMS-2 BRACKET MISSING

CMS-2 statement missing as terminator for a direct code block.

53 VALUE SIGNIFICANCE LOST
The most significant bits have been lost during alignment of a numeric constant
used as a variable or field preset or a value block value.

54 TOO MANY STATUS CONSTANT

More than 12 status constants associated with a data unit,

55 DUPLICATE ALLOCATION

Symbol appears on the left of more than one EQUALS statement,

56 ILLEGAL ALLOCATION
Attempt to establish EQUALS allocation via a constant (absolute

allocation) or illegal EQUALS expression,

o7 LIBS NOT DEFINED PRIOR

Library selection statement appearing prior to a LIBS statement,

58 nannnnnn NOT RETRIEVED

The request element, named nnnnnnnn, was not found in any of the de-
clared libraries.

*59 FIFLD LIST MISSING

No fields specified for a compiler packcd table.

60 WRONG ARGUMENT COUNT

Procedure call parameter list mismatched,
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61
62

63

l C 60

66
" 67
* 68
69
70

71

FORMAT NOT INDICATED

Missing format statement reference in ENCODE/DECODE statement.

WORD MORE TIHAN 12 CHARS

Name, identifier, or symbol more than 12 characters.

MUST BE FORMAT NAMIE

Svintax requires name to be a format statement reference.

WRONG END NAME

Incorrect name on END- statement.

SYNTAX

Erroneous statement syntax or punctuation.

COMPILER PROBLEM, SYNTAX

Syntax of statement cannot he analyzed by compiler.

INCORRECT END KEYWORD

Wrong END- bracket statement used.

NO SYSTEM DECLARATION

Missing SYSTEM declaration as first statement of source input.

NO END-SYSTEM
Missing END-SYSTENM statement

SYNTAX

Syntax of statement not correct.

OPTIONS STMT MISSING

Options statement missing from major header.

output.‘

-8

Syntax diagnostics will be only
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*72 PARAM PROCESSED AS VRBL

Parameters are not allowed in function definitions.

73 PROCEDURE /0 LIST ERROR

Procedure call parameters do not match procedure definition.

7.4 ILLEGAL KEY TYPE

Key type not legal for this element.

75 DUPLICATE KEY

KEY previously declared.

76 ELEMENT KEY GREATER 4 CHS

Library element key is greater than four characters.

k77 MISPLACED STATEMENT
A misplaced or extraneous END statement has been encountered at a point
in the program where all VARY declarations and their END delimiters have

been paired.

*78 VALUE PRECISION LOST
The least significant bits have been lost during alignment of a numeric constant
used as a variable or field preset or as a value block value.

79 ILLEGAL DECREMENT WITHIN
llegal VARY containing explicit FROM and WITHIN parameters with a

. negative BY parameter.

*80 32D UNSIGNED DATA UNIT
Variable is 32 bits unsigned (requiring 2 words).

E-9
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81

82

*83

84
85

I *86

* 87

88
* 89

90

ILLEGAL FORWARD REF ,
Forward reference PROCEDURE and FUNCTION calls may not have STATUS -

constants as input or 6utput parameters.

TOO MANY PARAMS LISTED

More parameters listed in call than specified in definition.

TRUNCATED TO INTEGER
Scaled value has been truncated to an integer value where integer is syntactically

required.

MEANS OR EXCHANGE GT 132
Character string in MEANS or EXCHANGE statement greater than 132 characters.

NESTED MEANS OR EXCHANGE
Referenced MEANS or EXCHANGE name contains another MEANS or EXCHANGE

name in its substitution string.

NON-STRUCTURED STATEMENT
The current statement violates CMS-2 structured programming conventions.

CONSTANT PRECISION LOST
Precision bits of converted constant in the decimal range of 1E-24 to 1E-38 or

the octal range of 1E-32 to 1E-52 have been lost.

ILLEGAL EQUALS

Illegal operator or operands in EQUALS expression.

ILLEGAL LEVEL REQUEST
LEVEL OPTION argument must be 0 or 1,

DUPLICATE REGISTER
PARAMETER registers duplicated.

E-10
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92

93

*94

95

96

97

98
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VARY VRBL IS THRU VALUE
VARY loop index is the same data unit as the THRU clause data unit;

hence, an illogical VARY statement.

DEFINITION MISMATCH
External definition or external reference does not match previous external

definition or reference.

DUPLICATE SYS-INDEX
Definition of an index register as a system index which has already been

declared as a system index.

IDENTIFIER EXTERNALIZED
Local identifier definition which has been made global because of a

previous external reference.

'STATUS CONSTANT GT 8 CHAR

‘More than eight characters specified in a status constant.

MONITOR CONTROL READ
Missing TERMINATE statement; hence Compiler attempts to read a

Monitor control card.

TYPE NOT SPECIFIED
A FOR-type was not specified for a FOR~expression which requires an
explicit type specification.

ERROR LIMIT EXCEEDED
More than 100 syntax errors if options OBJECT requested or more than
1000 syntax errors if options SOURCE requested.

E-10A
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99

100

101

102

103

104

B “105

B 106

DUPLICATE VALUE

The same value was specified more than once for the same FOR block.

VALUE MISSING

A value is not present on the BEGIN statement of a value block.

VALUE BLOCK MISSING
A BEGIN with associated value is not present following a FOR statement

or a value block which is not the last value block of a FOR block.

INCOMPATIBLE TYPE
The type of an operand (numeric, Boolean, status, or Hollerith) is not

compatible with its associated operator or operator.

MISPLACED VALUE BLOCK
A BEGIN with an associated value is present in a context other than

immediately following a FOR statement or another value block.

CONDITIONAL NOT BLOCKED
A decision statement not enclosed within BE’GIN-END brackets is

present in the compound statement of another decision statement.

UNCOMPLETED CONDITIONAL
The compound statement of a decision statement was not completed at

the end of the containing block, procedure, or function.

CONSTANT TRUNCATED
The rightmost characters have been truncated during alignment
of a Hollerith constant used as a variable or field preset or as a

value block value.
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107 ILLEGAL REGISTER
A register other than 0 through 7 was specified as a PARAMETER register.
*¥109 NO END-CSWITCH XXXXXXXX

Named CSWITCH does not have a corresponding END-CSWITCH bracket declara-

tion.
*110 NO CSWITCH FOR THIS END

END-CSWITCH bracket declaration does not have corresponding CSWITCH bracket

declaration.

E-11
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-Object Errors and Warning Messages (Warnings Flagged with '*)

The following additional error messages may appear in a compilation which

goes through the object code generation phase (OPTIONS OBJECT):

200 INCOMPATIBLE DATA TYPES

Attempted assignment or comparison of incompatible data unit type.

201  ILLEGAL OPERAND REF

Operand reference illegal in context used in statement,

l *202 ABS OF UNSIGNED DATA

Absolute value of unsigned data unit requested,

203 DIRECT CODE SYNTAX ERROR
Illegal or undefined operand, operator, or separator in a direct code

statement,

204  SYSTEM LIMIT nn EXCEEDED
One of the following compiler limits denoted by nn has been exceeded.
The code nn has the following values:

20, The allocation table for generated labels has overflowed. A maxi-
mum of 1000 generated labels per system procedure is allowed.
This error may also occur for cases of more than 96 generated
labels for a‘given procedure.

21. Compiler use and allocation of temporary words have exceeded
certain limits which, depending upon the distribution of tem-
porary word usage and number of procedures, range from 2460 to
3840 temporary words per system procedure. ;

22. A maximum of 1536 binary constants can be generated per system
procedure. |

23. A maximum of 4800 words of Hollerith constants can be generated
per system procedure. | '

24. A maximum of 4000 indirect words can be generated per system

procedure.



205

206

207

208

209

210

211

212

213

214

215
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REMAINDER NOT AVAILABLE
SAVING remainder specified in statement without fixed-point division.

STMT REQUIRES NONRT OPT.
Run-Time call will be generated. This requires the NONRT (non-real time)

option to be present. It is present by default if the MONITOR option is used.

EXTERNAL DEF MISMATCH

External reference does not match subsequent external definition.

UNDEFINED IDENTIFIER

Forward reference to an identifier which is not subsequently defined.

SYSTEM ERROR

Notify CMS-2Y maintenance personnel.

COMPILER ERROR

Compiler or undetected hardware error.

TRANSREF IN P-SWITCH

Illegal transient reference to procedure in a P-SWITCH,

TOO MANY FRACTION DIGITS

Too many fractional digits specified in a direct code constant.

NON-NUMERIC CONSTANT

Illegal constant or improper punctuation im a direct code statement,

TOO MANY CHARACTERS )
Illegal MEANS or EXCHANGE character substitution in a direct -code

statement,

ILLEGAL CHARACTER

Illegal ASCII character appearing in a direct code statement,
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216 UNRESOLVED EQUALS STMT

Reference to an EQUALS tag which is not resolvable at the time of reference.

217 ILLEGAL FORM PARAMETER

Illegal parameter in a direct code FORM statement.

218 FORM LABEL MISSING

Label missing from direct code FORM statement.

l *219 RIGHT TERM TRUNCATED

Truncation of operand has occurred.

220 ILLEGAL SPECIAL COND
Illegal STOP special condition specified on GOTO or RETURN statement.

221 COMPILER PROBLEM, SYNTAX

Syntax of statement cannot be analyzed by compiler.

222 PARAMETER TRANSFER ERROR v ‘
Statement results in alteration of contents currently held in PARAMETER

register,

Allocation Errors

The following codes may appear on the output listing to flag allocation errors:

A Allocation error. Reference to an undefined label or incorrect program
allocation. |

C Compiler error. Incorrect instruction generation or undetected hardware
error.

Library Retrieval Errors, Messages and Operator Messages

See paragraph 3.4.2.3 and 3.4.2.4 in Volume I.
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Compiler Limits

In addition to the various compiler limits given in the explanation of the pre-

ceding error messages, the following limits are described here:

Generated Indirect Words

Compiler generated indirect words are locally defined within system procedures.
A maximum of 4,000 indirect words can be generated per system procedure. These
words are grouped into 100 blocks of 40 words per bhlock. Within each block,

all indirect words are unique.

Generated Binary Constants

Compiler generated binary constants are locally defined within system procedures.
A maximum of 1,536 binary constants can be generated per system procedure.
These constants are grouped into 32 blocks of 48 constants per block. Within

each block, all constants are unique.

Generated Hollerith Constants

Compiler generated hollerith constants are locally defined within system pro-
cedures. A maximum of 4,800 words of Hollerith constants can be generated per
system procedure. These constants are grouped into 32 blocks of 150 constants

per block. Within each block, all Hollerith character strings are unique.

Identifiers

The compiler dictionary for user defined identifiers contains a minimum of 10,240
words and a maximum of 32,768 words. The minimum sized dictionary is standard
for a 49K AN/UYK-7 configuration. The number of dictionafy words per 'identifier

is variable depending upon type of idenﬁﬁer. The normal entry is six to nine words
(see Table E-1). The dictionary is divided into a global segment and a 'lo.cal segment.
Table overflow occurs whenever the size of the global segment plus the global hash
table plus the largest local segment exceeds the size of the dictionary. The compila-

tion is terminated at this point.
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Types of Identifier Dictionary Entries

TABLE E-1 DICTIONARY ENTRIES

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)

20)

21)
22)
23)
24)
25)
26)
27)
28)
29)

abnormal exit name
auto data name
cswitch name

data pool name
display label
equéls name
dummy loop label
exchange name
field name

file name

for block

format name

form label

function name
header name

index switch name
item-area name
item switch name
like-table name
local data name
local index name
local pool name
major index name
means name
nitems name
procedure index switch name
procedure item switch name
procedure name

program base ngme

E-16

Number of Words Per Entry

n=>5+2p
n=4
n=5+023]
n=06+2s
n=8+2s
n=3+2s
n=717

n=17
n="7+i
n=4
n="17
n=38

n=17
n=9
n=7

n="17
n=3
n=3
n=5+[%—3—]
n=>5

n="7+max (i, o)
n=28+max (i, o)
n=8+max (i, o)e

n=_8
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Type of Identifier Dictionary Entries Number of Words Per Entry

30) ranged data name n
31) statement name n
32) sub-table name . n-=
33) system data name n
34) system index name n =
35) system name n
36) system procedure name n
37) table name n
38) table pool name n=
39) value block n
n

40) variable name

Legend:

¢ = number of characters;[C Z 3] is an integer such that[c Z 3] _C Z 3
d = zero for horizontal or vertical tables -
= number of dimensions for an array

| e = number of exit parameters
f =1 for fixed-point data
= 0 otherwise
i = number of input parameters
n = number of dictionary words per name
o = number of output parameters
p = number of hames in the equals expression that are relocatable
8 = number of status constants A
t =1 with table typing
= 0 without table typing
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Generated Labels

Compiler generated statement labels are locally defined within system procedures;
A maximum of 1,000 generated labels per system procedure is allowed. Each
procedure is limited to 128 generated labels; the worst case is 96 genérated '
labels for a procedure that follows one with 32 or fewer generated labels, V
Whenever one of these limits is exceeded, the remaining generated labels assigned

to the offending procedure or system procedure will be unallocated.

Generated Temporary Words

Compiler generated temporary words are locally defined within system procedures,
A maximum of 32 blocks of temporary words can be generated per system procedure.
The maximum number of temporary words per block is 120. The length and starting
address of a temporary block is established at the end of a procedure if the
number of reserved temporary words is at least 80 or at the end of the system
procedure. The number of temporary words per procedure is at most 120 and 40
for the wafst case. Depending upon the distribution of temporary words and the
number of procedures, the best case maximum number of temporary words per system

procedure is 3,840, the worst case is 2,460.

Cross Reference Errors

*%*%%*COMPLETE GLOBAL CROSS REFERENCE UNAVAILABLE -- TOO MANY ELEMENTS#s#%*

Whenever the number of elements per compile is 160 or greater, a global
cross reference cannot be produced. The local cross reference for each
element will still be available and printed, The major header and all
system data designs and system procedures are counted as elements; minor
headers are not included in the element count since they are considered

as part of the succeeding system element.

*##%X[ OCAL CROSS REFERENCE INCOMPLETE®*###%

This message may appear at the end of a local cross reference listing.
It indicates that the table for collecting reference data overflowed and

no more references for that element were collected.
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R ERROR ENCOUNTERED DURING CROSS REFERENCE DATA COLLECTTIOQN %% %
- This message may appear at the end of a local cross reference listing.
- It indicates that an invalid condition was detected during cross

reference data collection and was caused by a compiler error.

##%#4T00 MANY IDENTIFIERS FOR SORTING -- NOT QUTPUT GIVEN#ssdo
This message informs the user that he will not receive his requested
cross reference or symbol analysis output because there are too many

identifiers for the compiler alphabetized identifier table.

Tape Errors
The user is notified of tape related errors detected during compilation. Error

messages are provided on the standard hardcopy device and on the operator

communication device.

®%%x4MAG TAPE ERROR UNIT Tn name

This message is printed on the standard hardcopy device for any unre-
coverable hardware errors or compiler detected checksum errors. Tn
identifies the offending tape unit and the name identifies which com-
piler output tape or compiler scratch tape encountered the error. The
normal range of n in Tn is 1 through 8. The tape names are: compiler
outputs, CCOMN, CSRCE, COBJT, CLIST; compiler SCRATCHm (internal com-
piler scratch numbers m =1 . . . , 4); and COMPOOL input (for COMPOOL
and TO, the SEL-POOL request could not be satisfied; if Tn is a normal

tape unit, a bonafide error was detected).

*#%%%COMPILE TERMINATED
This companion message to the one above states that the tape error or
the checksum error detected against one of the compiler scratch tapes

necessitates termination of the compilation.
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*+x*+OQUTPUT TERMINATED
This companion message to the first one above states that the tape error
detected against CCOMN, CSRCE, COBJT, CLISTY, or COMPOOL necessitates
that output to that tape be discontinued. Compilation and optionai outputs to

other tapes will be continued.

*+x++WRITE ERROR Tn
This message on the operator communication device informs the operator or
user that an unrecoverable hardware error has been detected during a write

operation to tape. Tn designates individual tape units T1 through T8.

**++xCHECKSUM ERROR Tn ; ,
This message on the operator communication device informs the operator or
user that an unrecoverable hardware error or a compiler detected checksum
error has been detected during a read operation from tape. Tn designates
individual tape units T1 through T8. (A TO tape designator may indicate a
SEL-POOL request that could not be satisfied. The assigned tape number is

not available to the compiler under such circumstances. )

Run-Time Errors

The following error messages are printed by the run time programs during execution

of the CMS-~2 debug and high-level 1I/0 operations.

During a Debug DISPLAY or SNAP operation, the following error messages are printed
in place of the expected results:
** INVALID DATA REFERENCE **

An illegal data unit was referenced. Legal data units are an array, field, item,

REGS, sub~table, table, and a word reference.

** INVALID STATUS **

A data unit, with status attributes, has a status value without its corresponding

status constant.
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*+ INVALID USE OF MAGNITUDE **

A magnitude was specified on a non-numeric data element.

Errors detected by the ruh-time high-level 1/0 operations are flagged by a one line
location message and a one line description message. The run time abort message

will repeat the location message. The location message has the following format:
ERROR IN RTxxxx RTDSL AT yyyyyyyy LOGICAL UNIT zzzzzz.

where RTxxxx - Name of run-time routine detecting the error.

YYYyyyyyy - Core address of the first entry in the Run-Time Data
Specification List (RTDSL).

272222 - Hardware device name.

The error description message, with its symptoms and disposition, are as follows:

ALREADY OPEN
A file was OPENed twice without an intervening CLOSE statement - job abort.

BAD READ FOR FORMATTED INPUT

An unrecoverable hardware error has invalidated the input data prior to

internal conversion ~ job abort.

BAD WRITE FOR FORMATTED OUTPUT

An unrecoverable hardware error is detected while outputting a formatted

message - job abort.

BUFFER SMALLER THAN DATA UNIT
- The formatted buffer or source data unit is smaller than the decoded target

unit during a DECODE or formatted INPUT operation - job abort.

The cumulative character position counter of the converted data unit is
larger than the literal buffer or target unit on an ENCODE or formatted
OUTPUT operation - job abort.
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DATA EXHAUST/END OF TAPE ,
An End of Tape (EOT) mark has been detected on a prévious INPUT or OUTPUT

operation - job abort.

END ITEM SMALLER THAN START ITEM
A ranged data element specified by the form ((a) ... (b)), has an ending item

(b) smaller than the starting item (a) - only the starting entry is processed.

ILLEGAL FORMAT SPECIFICATION
Incompatible structure within the RTDSL's associated with the specified

operation - job abort. Data is incompatible with format specification.

ILLEGAL INPUT CHARACTERS
Input characters for an I, E, and F format contains a character other than
a "+" "=t tblank", ".", or a number 0 through 9 - flush the target data unit

with zeros.

Number of octal characters (for a 0 format) exceed 21 - flush the target data

unit with zeros.

LABEL INCORRECT
The first record of a tape file doesn't match the specified label during a

CHECKID operation - job abort.

LOST FILE REFERENCE _
A file data unit specification wasn't located as the first entry in the parameter

list associated with a file operation - job abort.

NOT AT LOAD POINT
A magnetic tape file was not at load point during a CHECKID or DEFID

operation ~ job abort.
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NOT OPEN
A file operation was requested before the file was OPENed - job abort.

NOT OPENED AS INPUT OR SCRATCH
A file operation (CHECKID, INPUT, OUTPUT) was requested before the

user-defined file was OPENed as an input or scratch file - job abort.

NO AVAILABLE TAPES

No available tape units remaining.

NOT OPENED AS OUTPUT OR SCRATCH
’ A file operation (DEFID, ENDFIL) was requested before the user-defined

file was OPENed as an output or scratch file - job abort.

OUTSIDE TAPE PHYSICAL FILE ‘
An End of Tape (EOT) mark was detected while positioning a file - job abort.

OUTSIDE FILE BOUNDARY
A file operation (INPUT, POS) was requested which either exceeds the

number of records declared for that file or an EOT rhark was detected -

job abort.

OUTPUT NUMBER TOO LARGE
Number of converted characters exceeds the width specified by the format

descriptor - flush the formatted target data unit with an ASCII character (*).

PROGRAM TERMINATED BY RUN TIME IO

Job abort message. -
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UNRECOVERABLE HARDWARE ERROR

The monitor has detected an Unrecoverable Hardware Error (UHE).

For a current unformatted INPUT or OUTPUT statement, processing will
continue as normal with one exception. If a multiple read or a multiple write
operation occurs as a result of a single INPUT or OUTPUT statement on a

stream file, job abort will be invoked.

Job abort will be invoked for all current formatted INPUT and OUTPUT

operations, file and record positioning (FIL, POS).

*x*xx USER ERROR DISPLAY FLOATING POINT MAGNITUDE E+21 EXCEEDED
Display table allows only E+21 characters to be displayed.

**+x* USER ERROR MAGNITUDE E-22 EXCEEDED--TRUNCATION OCCURRED
Display table allows only E-22 characters to be displayed.
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APPENDIX F

SUMMARY OF ASSEMBLER ERROR CODES

E Error Code

Expression errors result from illogical expressions such as a decimal digit
within an octal number; element type inconsistent with arithmetic operators;
expression improper in context such as a GO line used outside a MACRO or a DO

count in excess of 216-1.

D Error Code

Duplicate errors result from labels defined more than once with different
values. A label used in an expression affecting an address counter is not
defined prior to its use resulting in a different addressing sequence in

the first and second assembly passes.

U Error Code

An Undefined error results from a reference made to a label which is nowhere
defined in the program. A reference is made to a label which was not ex-
ternalized properly by a call on a MACRU or by failure to suffix labels of
MACRO entry points with an adequate number of asterisks.

I Error Code
An Instruction error results when the Assembler encounters:

a) A MACRO or EQU directive which has no label.

b) A SEGEND within a MACRO.

c) More than one coded subfield in field zero of a MACRO
reference line called via a MACRO name.

d) A nested LIB directive or a LIB directive within a MACRO.

e) A LIBS directive retrieved from a library.

R Error Code |

A Relocation error results from an arithmetic or logical operation being

performed on a relocatable value which destroyed its relocatability.
T Error Code
A Truncation error occurs when the final value of an expression does not

fit,in‘the destined bit field of an objeCtvword. Therefore, the Assembler
truncated the left-most bits of the value in order to make it fit the field.
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0 Error Code

The Overflow error occurs when memory available for the Assembler tables ’is

exhausted.
N Error Code

A Name error occurs when the Assembler encounters a name which contains more
than eight characters.

L Error Code

A Level error results from an expression containing a parentheses nest which
is more than five deep; more than 64 SETADR lines have been encountered in

- this assembly.
F Error Code
A Floating Point error occurs under any of the following three circumstances:

a) The divisor in a requested floating point divide operation is zero.

b) A floating point operation during evaluation of an expression yielded
characteristic underflow. Characteristic underflow occurs whenever
the characteristic is less than -32767. L

c) A floating point operation during evaluation of an expression resulted
in characteristic overflow. Characteristic overflow occurs whenever
the characteristic exceeds +32767.

W Error Code

A warning results when a label is used with a half-word instruction which is assigned

to the lower half of a computer word.

Library Retrieval Error Messages and Operator Messages
See paragraphs 3.4.2.3 and 3.4.2.4 in Volume I.

Other Assembler Error Messages
See paragraphs 11,10, 11.10.1, 11.10.2, 11.10.3 and 11.10.4.
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AN/UYK~T7 CONDENSED REPERTOIRE

Processor Instructions

M-5035

Function Mnemonic Instruction Description - For- RPT PI CA
Codes mat
01 0" OR a,y.b,s INCLUSIVE OR e () >A 11 X X
01 1 SC a,y.b,s SELECTIVE CLEAR " O(“a)”"a 11 X X
0l 2 MS a.y.b,s SELECTIVE SUBSTITUTE (Y);;»(A“l)n for 1 X X
(Aa)n =1
ol 3 XOR . a,y.b,s EXCLUSIVE OR @ (A) —>A 1I X X
01 4 ALP a,y.b,s ADD LOGICAL PRODUCT (A, + M O(Aa) 11 X X
-0Aa+l
0l 5 LLP a,y.b,s LOAD LOGICAL PRODUCT (Y)O(Aa) A, 11 X X
o1 6 NLP a,y.b,s SUBTRACT LOGICAL PRODUCT (A, - O(Aa) 11 X X
-DAaH
01 7 LLPN  a,y.b,s LOAD LOGICAL PRODUCT NEXT o (A) +A_ 11 X X
02 0 CNT a,y.b,s COUNT ONES Count of ones in Y- II X X
Aa
0?2 2 XR y.b,s EXECUTE REMOTE Y-»U; (P) unchanged II
02 3 XRL y.b,s EXECUTE REMOTE LOWER Y =» U; (P) unchanged II
02 4 SLP a,y,b,s STORE LOGICAL PRODUCT LX) A )»Y I X X
02 5 SSUM a,y,b,s STORE SUM () + (A, )*Y 11 X X
and A.ﬂ: (Aa)l =
(Aa)f
02 6 SDIF  a,y,b,s STORE DIFFERENCE (A ,) - A=Y 1I X X
and Aa-ﬂ: (Aa)i =
(Aa)f
02 7 DS a,y.b,s DOUBLE STORE A (A ah) Y+l Y 11
03 0 ROR"  a,y.b,s REPLACE INCLUSIVE OR ) G(Aa)-bY and A 1I X X
03 1 RSC a.y.b,s REPLACE SELECTIVE CLEAR (SoN O("a)"" and A II X X
03 2 RMS a,y.b.s REPLACE SELECTIVE For (A)) =1, =Y 1I X X
SUBSTITUTE nd A " -
a a+l
03 3 RXOR a.,y.,b,s REPLACE EXCLUSIVE OR Y) 50\‘)-0'1 and A, 11 X
03 . 4  RALP a.y.b,s REPLACE A+ LOGICAL PRODUCT (A ) + O(Aa) -+ 11 X X
Y and Aa+l
03 5 RLP a,y.b,s REPLACE LOGICAL PRODUCT §3X0) (A) Y and A, I X X
03 ° 6 RNLP a,y,b,s REPLACE A- LOGICAL (A .)-NOWA)» II X X
a8+l a
PRODUCT Y and A
) © Tatl
03 7 TSF  y.b,s TEST AND SET FLAG Set CD; 1-®Y,, 11 X .
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Processor Instru}cti’ons A (Continued)

Function = Mnemonic Instruction Description Format  RPT - PI 'CA
Codes : .
05 0 oL a,y,b,s DOUBLE LOAD A Y+1,Y)~ Ao+l"o 11
05 1 DA  a,y,b,s  DOUBLE ADD A (Y +1,0) + (A, A)~ I
Ags1t Ay '
05 2 DAN  a,y,b,s DOUBLE SUBTRACT (A.*l, A.) -(Y+1,Y) = 11
Al+l' Aa
05 KIS o a,y,b,s  DOUBLE COMPARE (Aa*l' A.) Y +1, Y); 11
Set CD
05 4 LBMP a,y,b,s LOAD BASE AND MEMORY Y <5, X4 - SPRa: s = 11
: PROTECTION ) L -
SIR. 19-17¢ Y + (BD)b
SIR, 15.0
06 0 FA a,y,b,s  FLOATING POINT ADD (Agypr A) + (Y + 1, Y) - 11
Aaﬂ' Aa
06 1 FAN a,y.b,s FLOATING POINT SUBTRACT (Aa+lv Aa) -(Y+1,Y) - 11
Aa*l' Aa
(€] 2 FM a,y,b,s FLOATING POINT MULTIPLY (AO+1' Aa) x (Y+1,Y)~ 11
Aa+l‘ Aa
06 3 FD a,y,b,s FLOATING POINT DIVIDE (Aa+l' Aa) 4+ (Y +1,Y)~ 11
Aa+1' Aa
© 06 4 FAR a,y,b,s FLOATING POINT ADD WITH (A L A) + Y +1,Y) = 11
a3+l ]
ROUND A A_: round result
a+]’' "8’
06 5 FANR &,y,b,s FLOATING POINT SUBTRACT (A 41 A)- (Y +1,Y)~ 11
WITH ROUND i’ e
A . A_i round result
a+l 8
06 6 FMR a,y,b,s FLOATING POINT MULTIPLY (A 41" A) x (Y +1,Y)~ II
WITH ROUND a a 4 )
Ag4yr Agi round result
06 7 FDR 8,y.b,s FLUATING POINT DIVIDE (Aa+l' Aa) (Y +1, Y) = 1I
WITH ROUND "
Aa+l' Aa' round result
07 0 XS sy.b ENTER EXECUTIVE STATE Interrupt to Executive 11
Entrance Address
o7 0 1PI sy.b (a=1) INTERPROCESSOR INTERRUPT Allow selective interrupts II x'
to other processors
o7 1 AEl  a,sy,b ALLOW ENABLE INTERRUPT Enable Interrupt Request 11 X
. for IOC. Channel Specified
07 2 PEl a,sy.b PREVENT ENABLE INTERRUPT Disable Interrupt Request 1I X
for IOCa Channel Specified
07 3 LIM a,sy.b LOAD, ENABLE 10C MONITOR Y = lOC8 Monitor Clock 11 X
CLOCK
07 4 10 a,y,b,s INITIATE INPUT/OUTPUT ADDR, Y=y + (Bb) + (Ss) 11 X
- 10C
07 5 IR INTERRUPT RETURN Return to Processor State 11 X
designated by DSW
o7 6 RP a,sy,b REPEAT Repeat NI (B7) times or. 11
until test condition is
satisfied
10 LA a,y,k.b,s LOAD A Y - A 1 X X
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Function Mnemonic Instruction Description For- RPT PI CA
Codes mat
11 LXB a,y.k.,b,s LOAD A AND INDEX B X-DAG: (Bb) + l-OBb 1 X
12 LDIF a,y.,k,b,s LOAD DIFFERENCE (Y-A) Y - (Aa)_’Aaﬂ I X X
13 ANA  a,y.k,b,s  ADD NEGATIVE A (A) - Y-pA 1 X X
14 AA a,y.k.b,s ADD A (A) + YA 1 X X
15 LSUM a,y,k,b,s LOAD SUM (Y+A) Y + (Aa) _’Aad 1 X X
16 LNA a.y,k,b,s  LOAD NEGATIVE Y -.Aa 1 X X
17 LM a,y.k.b,s  LOAD MAGNITLDE | x| »a I X X
20 LB a.y.k,b,s LOAD B X-’Ba I X X
21 AB a,yk,b,s ADD B (B) +Y-»B I X X
22 ANB a,y.k,b,s SUBTRACT B (Ba) - X—bBa 1 X X
23 SB a,y.k,b,s  STORE B (Ba)-OY 1 X X
24 SA a,y.k.,b,s STORE A (Aa)-OY 1 X X
235 SXB a’,y.k,b,s STORE A AND INDEX B (Aa) -»Y; (Bh) + l-DBb 1 X
26 SNA a,y.k,b,s  STORE NEGATIVE (Aa)'-DY I X X
27 SM a,y.k,b,s STORFE MAGNITUDE |Aa|-»v 1 X X
32 BZ ak.y.b,s CLEAR BIT O-DYn; (n = ak) 1 X
a3 BS ak,y.,b,s SET BIT l-.Yn; (n = ak) 1 X
34 RA a,y,k.b,s REPLACE ADD Y + (A‘) ~-»Y and Aaﬂ I X X
35 RI a,y.k.b,s REPLACF. INCREMENT Y+1-9Yand Aa 1 X X
36 RAN a.y.k,b,s REPLACE SUBTRACT Y - (Aa)—DY and Aa-rl 1 X X
37 RD a,y.k.,b,s REPLACE DECREMENT Y- 1Y and Aa 1 X X
40 M a,y.k.b,s - MULTIPLY A Y x (Aa)" “a+1' Aa 1 X X
41 D a,y.k.,b,s DIVIDE A (Aaﬂ' Aa) s !"’Aa: I X X

Remainder-oka’]
42 BC ak,y.b,s  COMPARE BIT TO ZERO (Y)n: 0; Set CD to equal I X

if (Y)n = 0 and non-

equal if (.Y)n £ 0.(n=3k)
13 "CXI  a,y,k.,b,s  COMPARE INDEX INCREMFNT (B) : Yif (B)2 Y, 1 X X

O-» B, set €U to OL; if

(B) <Y (B) +1-8B,

set CD to WL
a4 c a.y.k.b.s  COMPARE (A) : Y; Set (D 1 X X
49 CcL a,y.k,b,s COMPARE LIMITS (Aa)' (Aaﬂ,: Y; Set CD 1 X X
46 CM a.y.k.h.s COMPARE MASKED (Aa+l) : (Aa\O Y; Set CD 1 X X
47 6 s.y.k.h.s  COMPARE GATED Y- A} (A )i Set I X X

ch .
50 JEP a.y.k,b,s . JUMP EVEN PARITY If (A’ﬂ) 0] (A‘) even, 111

jump to Y; else NI
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Processor Instfuctions, (Continued)

Function Mnemonic Instruction Description For- RPT PI CA
Codos mat .
50» 1 Jop a,y.k,b,s JUMP ODD. PARITY It uh-bl) O(A.) odd, 111
Jump to Y; else NI
'S0 2 DJZ  a.,y.k.b,s DOUBLE JUMP A ZERO If (A A =0 1
' Jump to Y; else NI
50 3 DINZ a,y.k.,b,s DOUBLE JUMP A NOT ZERO If (A.ﬂ. Aa) #0, 111
Jump to Y; else NI
51 (4} Jp a,y,k.b,s JUMP A POSITIVE If (Aa) 20, jump to Y; I1X
else NI
51 1 JIN a,y,k,b,s JUMP A NEGATIVE If (Aa‘)< 0, jump to Y; III
else NI
51 2 JZ a,y.k.b,s JUMP A ZERO If (An) =0, jump to Y; II1
else NI
51 3 INZ a,y.k,b,s  JUMP A NOT ZERO If (Aa) #0, jump to Y; III
else NI
52 0 LBJ  a,y.k,b,s 'LOAD B AND JUMP (P)-®B_, jump to Y 1941
(Y-»P)
52 1 JBNZ a,y,k,b,s JUMP B NOT ZERO If (Ba) >0, (Ba) -1 111
-oBa. jump to Y;
else NI
52 2 JS sy.k,b JUMP SY + b Y= (Bb)+sy 111
52 3 JL y.k,b.s JUMP LOWER Jump to Y Lower III
53 0 JNF 'y,k.b.s JUMP NO OVERFLOW If OD not set, jump to Y; III
' else NI
53 01 JINE y.k.b,s JUMP NOT EQUAL If CD set #, jump to Y; 111
else NI
53 10 JOF  y k.b,s JUMP OVERFLOW If OD set, jump to Y; 111
else NI
53 11 JE y.k,b,s JUMP EQUAL If CD set =, jump to Y; 111
else NI
53 21 JG y.k,b,s JUMP GRFATER THAN If CD set >, jump to X¥; III
else NI
53 31  JGE y.k.b,s JUMP GREATER THAN OR EQUAL If CD set 2, jump to Y; III
else NI
53 11 JLT y.k.b,s JUMP LESS THAN If CD set< ; jump to Y; III
else NI
53 51 JLE y.k,b,s JUMP LESS THAN OR EQUAL If CD set € , jump 10 Y, III
else kNI
53 61  JINW yk.b,s JUMP NOT WITHIN LIMITS 1f CD set OL, jump to Y; III
else NI )
a3 71 JW y.k.b,s JUMP WITHIN LIMITS I1f CD set WL, jump tol; 111
else NI
53 2 RJ y.k.,b,s RETURN . JUMP (P)+Y, Y+ 1-®P 111

G-



M-5035

Processor Instructions (Continued)
Function Mnemonic Instruction Description For- RPT PI CA
Codes mat
53 2 RJC a,y.k,b,s RETURN JUMP CONDITIONAL If jump keyy set, (P) 111 @)
: SETTING ). Y+ 19P; else NI
53 2 RJSC a,y.k.b,s RETURN JUMP, STOP CON- (P)»Y, Y + 1-»P; 1f 111 l@
DITIONAL SETTING stop keya set, stop:
else NI
53 3 3 y.k.b,s JUMP Y-»P 111
53 3 JC a,y.k.,b,s JUMP CONDITIONAL SETTING 1f jump‘ set, jump to 111 CD
Y: else NI
53 3 JSC a,y.k.,b,s JUMP, STOP CONDITIONAL Y-»P; if Stop Key‘ set, III @
SETTING stop; else NI
54 LCT ak,y.b,s LOAD TASK CMR Y - CMR I X @
55 LCI ak,y.b,s LOAD INTERRUPT CMR Y ~>Interrupt CMR 1 X X
56 SCT ak,y,b,s STORE TASK CMR (CMR) Y 1 X p
a7 SCI ak.y.b,s STORE INTERRUPT CMR (Interrupt CMR) -»Y 1 X X
60 HSCT afd.b STORE TASK CMR IN A (CMR)-DAb IV-A @
60 HSC1 af4.b STORE INTERRUPT CMR IN A (Interrupt CMR) -’Ab IV-A X
61 HLCT afdh LOAD TASK CMR WITH A (Ab) - CMR IV-A @
61 HLCI afdb LOAD INTERRUPT CMR WITH A (Ab)-vlnterrupt CMR IV-A X
62 HLéz) a,m SHIFT LEFT CIRCULARLY Shift (Aa) left, end IV-B
HLC a,b,1
HC a.b.2 around
63 HDLéz) a,m DOUBLE SHIFT LEFT Shift (A +1' A_) left, iv-B
HDLC - a.b.1 CIRCUGLARLY a a '
HDLC  a.b,2 end around
64 Hﬂdg) a,m SHIFT RIGHT FILL ZEROS Shift (A ) right, end off, IV-B
HRZ  a,b,l a
HRZ a.b,? zero fill on left
65 HDRég) a,m DOUBLE SHIFT RIGHT FILL Shift (A a A_) right, 1V-B
HURZ  a,b,1 ZEROS 3 a .
HDRZ  a.b.2 end off, zers fill on
left
66 HR§§) a,m - SHIFT RIGHT FILL SICN Shift (A ) right end off, 1V-B
HRS  a.b,} A
HRS a.b.? sign fill on left
67 HDR§3) a,m DOUBLE SHIFT KIGHT FILL Shift (A X A) right, IV-B
HDRS  a,b,1 S16% ee ATH 8
HDRS a.b,2 end o¢f, sign [ill on
' left
70 0 HSF a,b SCALE FACTOR Normalize lAn); shift IvV-A
COMLY wygw Ab
70 1~ HDSF a,b DOUBLE SCALE FACTOR Normaifze (A1¢.. Aa); IV-A
IR shift count s A
70 2 . HCP va COME'LEMENT A l’A“\ ' Aa IV-A
70 3 HDCP a DOFBLE COMPLEMINT A (“a*" Aé" - A'*l' Aa “1V-A
71 0 HOR a,b INCLUSIVE OR A (Aa) @ Ah) -a.Aq Iv-A

@ Privileged iastruction if 4 $ 4 $ 7,

@

Privileged instruction if bl)ﬂ € af

20

s € .
8 nf4 27

8

<
4 778'

G-

f s,m (m is shift count)
{ a,bh, ! (shi‘ft count in BbE
{ $,b,2

tshift count in Ab)

@ Shift finstructions have three possible formats
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Processor Instructions (Continued)

Function Mnemonic Instruction Description . Format RPT Pl CA

Cudes e

kg 1 HA 8,b ADD (SUM) (A.) + (Ab) - A. IV-A

71 2 HAN a,b SUBTRACT (DIFFERENCE) (A.) - (Lb) - A. IV-A

71 3 HXOR a,b EXCLUSIVE OR A A S m) ~ A IV-A

715 HAND a.b AND A () O (L) = A, IV-A

74 0 MW a,b MULTIPLY REGISTER (A.) x (Ab) - Al*l' A. Iv-A

74 1 HD a,b DIVIDE REGISTER (Al+l' A.) 4+ (Ab) - A.: IV-A

Remainder - Aaﬂ
74 2 HRT s.b SOUARE ROOT V(A.ﬂ. A. - Ab: 1v-A
Residue = Ab*l

74 3 HB a,b LOAD B_ WITH B B,) =8B IV-A

) a b b" w

74 4 HC [ ) COMPARE, REGISTER (A.):(Ab): Set CD IV-A

74 5 HCL  ab COMPARE LIMITS, (A . AD:(A): Set CD  IV-A
REGISTER arlt Ta” g

4 6 HCM a,b COMPARE MASKED, (‘l*l) C)(A.):(Ab): 1V-A
REGISTER Set CD

74 7 WCB a,b COMPARE B. WITH Bb (B.):(Bb); Set CD IV-A

77 0 HSIM a,b STORE 1/0 MONITOR CLOCK (IOC. Monitor Clock) - ‘b IV-A X

7 1 HSTC a,b STORE REAL-TIME CLOCK (IOC. RIC) = Ab Iv-a

17 4 HPI PREVENT CLASS III Lock out Class III 1V-A X
INTERRUPTS Interrupts

7 5  HAI ALLOW CLASS 111 Allow Class III IV-A X
INTERRUPTS Interrupts

7 6  HALT STOP PROCE 5SOR Stop Processor Operations 1IV-A X

77 6  HWF1 i=1 WAIT FOR INTERRUPT Stop referencing memory 1V-A X

until interrupt occurs

@ Privileged instruction if 4 $a €7,

(@ Privileged instruction if 60, € af

€
4 778,

204 lf4 $ 275

@ Shift iastructions have three possible formets:

f
{
f

a,m

s,b,1

(m is shift count)

(shift count in Bb)

‘a,b,2 (shift count in'kb)



M-5035

Extension Instructions

Function Memonic Instruction Description Format RPT Pl CA
10 ZA ] CLEAR A 0 - A. 1 X
20 B ] CLEAR B ’ 0= B. 1 X
20 NOOP NO OPERATION (Full Word) 0 - Bo I X
23 SZ y.k,b,s STORE ZEROS 0 - Y 1 X
4 3 HNO NO OPERATION (Half Word) (Bo) - Bo IV-A
c =2 Iw y.b,s INDIRECT WORD
c =1 IWC  y,w,p,b,s INDIRECT WORD CHARACTER
c =3 IWI y,w,p.b,s INDIRECT WURD CHARACTER
INCREMENT

c =0, INS  sy,b INDIRECT WORD, SPECIAL
bit 29=0 BASE
c =0, IwB  sy,b INDIRECT WORD, SPECIAL
bit 29=1 INDEX

MP r,i,or,ow i8,ir

HK e HALF -WORD CONSTANT

BCW y,l BUFFER CONTROL WORD

BCWE y.l.k BUFFER CONTROL WORD ESI

G-7
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Input/Output Controller Instructions

Function Mnemonic - Instruction Do:crlption

10 IB J.y.k,c.m INITIATE INPUT BUFFER ON Cj Initiate input buffer on CJ

11 0B J.y.k,c,m INITIATE OUTPUT BUFFER ON Ci Inftiste output buffer on Cj

12 FB Jay.k.c.m INITIATE EF BUFFER ON Cj Initiate EF buffer on Cj

13 XB j.y k.c.m _ INITIATE EI BUFFER ON Cj Initiate EI buffer on Cj

14 (k =0) TiB J.c.m TERMINATE INPUT BUFFER ON Cj Terminate output buffer on Cj

14k 1) TOB j,c;m TERMINATE OUTPUT BUFFER ON Cj Terminate output buffer on Cj

14 (k = 2) TFB j.eym - TERMINATE EF BUFFER ON Cj Terminate EF buffer on Cj

14 (k 3) TXB Jicom TERMINATE EI BUFFER ON Cj Terminate EI buffer on Cj

15 (k = 0) IMIR j.c‘ SET INPUT MONITOR INTERRUPT Set input momitor interrupt
REQUEST ON Cj request on Cj

15 (k 1) OMIR  j.c SET OUTPUT MONITOR INTERRUPT Set output monitor interrupt
REQUEST ON Cj request on Cj

15 (k = 2) FMIR j.c SET EF MONITOR INTERRUPT Set EF monitor interrupt request
REQUEST ON Cj on-CJ

15 (k 3) XMIR  j.c SET EI MONITOR INTERRUPT Set ESI monitor interrupt request
REQUEST ON Cj on Cj

16 (k = 0) AIC Jiy.c ACTIVATE INPUT CHAIN ON Cj Activate input chain on Cj

16 (k = 1) AOC jy.c ACTIVATE OUTPUT CHAIN ON Cj Activate output chain on Cj

16 (k = 2) AFC  §,y.c ACTIVATE EF CHAIN ON Cj Activate EF chain on C)

16 (k 35 AXC Jey.c ACTIVATE EI CHAIN ON Cj Activate EI chain on Cj

17 (m = 0) TBZ kj.y TEST BIT CLEARED If (Y)kj = 0, skip; else NI

17 (m = 1) TBS kj.y TEST BIT SET If (Y)kj # 0, skip; else NI

20 JI10 y.c JUMP (INPUT/OUTPUT) Y-& Chain Pointer

22 LICM  kj.y.c LOAD I10C CONTROL MEMORY (Y) -=» 10C Control Memory address kj

23 ‘ ILTC  y.c LOAD REAL-TIME CLOCK (Y) -» RTC

24 SICMN  kj.y.c STORE 10C CONTROL MEMORY (1I0C Control Iemory)kj Y

25 IBS  kj,y.c SET BIT 1Y,

26 IBZ  kj.y.c CLEAR BIT 0->Y,,

27 ITSF  y,c TEST AND SET FLAG 1oY 1f (Y),, was originally

clear§6f skip; gile NI

G-8
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APPENDIX N

CMS-2 SYSTEM TAPE DUPLICATION

Additional copies of the CMS-2 system tape may be made by the followingy:

Format

$JOB
$SYSMAKER
ENDSYSBD
$ENDJOB

Explanation

input name

output name

Example

l&ILOnB) !

input name, output name

One to eight character name of the system tape to
be copied. To copy the system tape that is currently
running, code the name CMS2SYST or leave this field

blank.

One to eight character name of the tape on which the
copy is to be written. If this field is not specified,

the copy will be written on a tape named NEWCOPTP.

Lo b

J‘illlllllll

lga@smsmm,mn L
uKd5ﬁlJ2;!Jzj!LJ_1_1_1_4_1_L_L_1_L_L_1_J_

This would duplicate the system tape IN on to tape OUT

H-1/H-2 Blank
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APPENDIX I
SYSTEM MODIFICATION

1.1 INTRODUCTTON

There are two basic methods of modifying the data on a system tape using
CMS-2. The first method uses the system tape generation control cards
(described in paragraph 1.2) to completely reconstruct a system, including
recompiling some of the éomponents and adding new components. The second
method uses system dcbugging aid cards (SPATCH described in paragraph 1.2.8
to change individual instructions in specified component records each time

the system loader loads the record from tape into memory.

I.1.1 System Tape Organization

Figure 1-1 illustrates the organization of a system tape generated by CMS-2.
The first record on the tape contains the resident portion of the Monitor that

the bootstrap routine loads into memory during system initiation.

This first record also conlains the resident system tape directory which
identifies the physical position (by record number) of cach segment directory.
Each of these segment directories identifies which records make up the segment
and Where on the system tape (again by record number) each required record

is located. The rccord data in memory is also called the compound address

section with assigned base registers.

The second record contains the segment directory for segment 2 in-componcnt 1.
The following records contain the data for segment 2. The reader should note
that the second tape record is the directory for segment 2 of componen. 1
because this record is an exception to a basic organization assumption that
the first segment directory on tape for a componcnt‘is for segment 1 of the
component. The first record on the tape is not assigned a segment number
because it never leaves memory; it is considered a part of component 1 (the

Monitor).

I-1
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?tape molion
.
RESIDENT MONITOR RECORD L0ad Foint Marker 3
' Loaded into Memory by Bootstira
(Contains Resident Directory) o : y oy r P
Record Gap Routine
‘ . COMPONENT - 1: SEGMENT 2
DIRECTORY
Record Gap — A
COMP 1 SEG 2 RECORD ‘Records Retrieved and Allocated
COMP 1 SEG 2 RECORD Memory When Retrieving Component 1
Segment 2
etc.

COMPONENT 1 SEGMENT N
DIRECTORY

COMPONENT 1 SEGMENT N

COMPONENT M SEGMENT 1
DIRECTORY

COMPONENT M SEGMENT 1

COMPONENT M SEGMENT N
DIRECTORY

COMPONENT M SEGMENT N

' Tape Mark - End of Operation File
SYSTEM LIBRARY

Tape Mark

Tape Mark

ll

P N e Ve

Figure I-1. System Tape Organization
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Except for component 1, the first segment in a component must be segment 1,
There is no rule governing the physical arrangement of the other segments

in a component. They may be arranged in any order (normally to reduce tape
movement during operation). Likewise, there is no rule governing the physical
order of the components on the tape (except that the first component must be

component 1).

A tape mark separates the operational file (containing the records for the
segmenis in the system components) from the system library containing

assembler procedures, compiler math routines, and so forth.

Two tape marks appear at the end of the system library to indicate the end

of rccorded data.

1.1.2 System Directories

There are basically two system directories; the resident directory and Lhe
Segment directory. The resident dircctory is loaded into memory during

the bootstrap load. This directory contains a listL of the components on the
tape, and the location of each segment directory for each component. There
is a segment directory on the tape for each segment in the systém. The
segment directory lists each record that must be in memory before the segment
can function properly. This list includes the physical location of the

required records on tape.
I1.1.2.1 Resident Directory

The resident directory has two basic parts: first, an introduction and list
of components, and second, a list in physical component/segment order identi-

fying the location of corresponding segment directories on the system tape.
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The format of the resident directory is:

31 16

Number of Components

Tape Version

— System Tape Construction Date

Counter

Component Number

Location of Seg List

Component Number

" Location of Seg List

Component Number

Location of Seg List

Number of Segments

Segment Number

Directory Position

Directory Length

Directory Checksum

Segment Number

Directory Position

Directory Length

Directory Checksum

Segment Number

Directory Position

Directory Length

“Directory Checksum

Number of Segments

Segment Number

Directory Position

Directory Length

Directo ry Checksum

etc.

14

Introduction and
Component List

List of Segments
in One Component

List of Segments
in Next Component
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Unless otherwise specified, all numbers are right-justified and all character

strings are left-justified.

Explanation

Number of Components
Tape Version

System Tape Contruction
Date

Counter

Component Number
Locatipﬁ of Segment List

Number of Segments

Segment Number

The number of system components currently on
the tape. This value indicates the length of

the component list.

The 16-character system version or identifier
specified on the first control card when the

tape was generated.

The eight-character date in the format MM/DD/YY
supplied when system tape generation routine
generated the system. MM = number of the month;
DD = date; YY = last two digits ¢f the year.

Set to zero on BUILD and REPLACE functions. It
is incremented by one on MOVE, DELETE, and PATCH
functions. If multiple functions are specified,
the first designated function determines change

in counter value.

An assigned number that is associated with
process an independent processor.' (Loader,

Librarian, Sysmaker, etc.)

This is a pointer to the segment list of the
component. The segment list is for the component

that is in the same word as the pointer.

The number of segments.that make up the corres-
ponding component. This value iﬁdicates the
length of the‘corresponding segmeni list (3
words required for each segment and 1 word for

the number of segments).

As assigned number corresponding to a phase or
pass of a given component. It is the collection
of records of a component that are in core and

executing at one time.
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Directory Position ‘The tape record number of the segment directory
' ’ lcorresponding to the segment number in the same
word. ‘ '
Directory Length ' The length of that segment directory;
Directory Checksum The checksum (formed by executing full length

fixed point adds disregarding overflow) of ‘the

segment‘directory data.

NOTE

At the end of each job, the CMS-2 Monitor
prints the Tape Version, System Tape Con-
struction Date, and Counter on the SYSTEM
MEDIUM line. '

- 1.1.2.2 Segment Directory

Each segment directory contains one word indicating the number of records that
make up the segment plus a seven-word packet for each record. The packet con-
tains the data used by the system loader to place the corresponding record in

memory upon command.

The format of the segment directory is:

31[3oj2sf2si27[2e28]2[28{22[21 [20[ 10 ] i8] 7] s8] iafis| 2] i1 ]rofe [e 7 fe[s[a]s]2] i ]o

Number of Records in Segment

Component Number Record Type [No.Linked Red

Record

Name .
First Seven-Word
Record Position_ Initl Base RgiConsec Bse Reg Record Packet

Memory Protection Code Number of Words

Record Checksum

(LSS A eom 19

Component Number Record Type [No Linked Rec

I\

— Record —_—
i . Second Seven-Word
Record Position Initl Base Rg|Consec Bise Reg P Record Packet

Memory Protection Code Number of Words

Record Checksum
(L NSNS o deom Flg |

etc.
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Unless otherwise specified, all numbers are right-justified and all character

strings arec left-justified,

Explanation
Number of Records in

Segment

Component Number

Record Type

No. Linked Records

Record Name

The number of records that make up the
corresponding segment. This value indicates
the number of record packets in the

directory.

The assigned number of the component that

the record is a part of.

One of the following codes that identifies

the type of record:

1 - fixed length data record.
2 - fixed length instruction record.
3 - dynamic variable length data record.

4 - dynamic variable length instruction

record.

The Monitor permits dynamic record length
adjustment requests (described in Systems
Programmer's Manual paragraph 3.4.2) to ref-

erence only type 3 or 4 records.

The number of tape blocks that are linked
together to form a compound section or

record.

The up to eight-character nam§ assigned
to the record. The system routines
reference the record using the assighed
name. The name corresponds directly to
the compound section name used on the

object-code loader directives.
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Record Position

Initl Base Reg

Consec Base Reg

Memory Protect Code

The relative position of associated record
on tape (the first record after the load
point is record 0) counting the segment

directorics as records.

The number of the base register that the
system load routine is to assign to the

first 8K positions of the record.

Indicates whether or not the system load
routine is to assign consecutive base

registers for cach 0K of memory as follows:
1 - No; assign only one base register,
2 - Yes

An octal code that specifies what type of
memory protection the System Load Routine
is to set up for the record. It is a
five-bit field. The operation is allowed
if the bit is set.

BIT NUMBERH S5 4 3 2 1

TYPE “ I OR | OW } IA | IR

IR = 1 - Allows the use of interrupt
index and base registers in

indirect addressing.
IA =1 - Allows indirect addressing.
OW =1 - Allows operand writing.

Allows operand reading.

]
-
|

OR

I =1 - Allows instruction execution.



Number of Words

" Record Checksum

Cont Flg

» I.2 SYSTEM TAPE GENERATION
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The number of memory words required to hold
the record data,  lFor dynamic records
(variable lengths - types 3 and 4) this
value indicates the initial length of the
record. If this value is O, there is no
data on tape; however, the system load
routine places the record name in the
active record list and assigns memory
space as the routine receives requests Lo
expand the record length (see Systems Pro-

grammer's Manual, paragraph 3.4.2).

The checksum (formed by executing full-
length, fixed-point adds disregarding

overflow) of the specified record data.

Two bits (bits O and 1) indicating whether
or not the record is the control record for

the associated segment as follows:
1 - indicates a control record.
2 - indicates non-control record.

When activating a segment, the Monitor
passes control to the base address of the
indicated control record. If more thah
one control record exists, control is
given to the first one encountered in the

segment directory.

System tape generation uses two routines; the system tape generation SYSMAKER

routine (to process special cards required to prepare the resident directory
and segment directories) and the object-code loader (to bind the routines).
The SYSMAKER can build a system tape using only the special cards and loader

I-9
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input, However. in normal aperation, the SYSMAKER builds a new Systemitape
by starting with data on an existing system tape, then changing and adding

data, as commanded, to generate the new tape,

The Monitor loads and transfers control to the SYSMAKER after processing a
$SYSMAKER card (same format as the other component call cards; for example, the

$SYSMAKER starts in column 1 with the rest of the card blank or having comments).
The SYSMAKER performs the following five main functions:

1. Build or insert function which adds a new segment or a new component,

and new directory information.

2. Replace function which adds a new version and deletes the old

version of one segment at a time.

3. Move function which changes the relative positions of a component

or segment,
4. Delete function which eliminates a component or segment,
5. Patch function which inserts system patches.
The routine scans the special control cards for one of the above functions.
The first four functions must be declared in such an order that the current
component upon which the operation is being performed has not been already

copied by a previous function. The patch function must be a separate $SYSMAKER

call.

I1.2.1 Build or Insert Function Cards

The build or insert function cards command the SYSMAKER to add a new
component or a new segment to a component. The routine retrieves the resident
directory and the corresponding segment directory from the input system lape
(if applicable). The definitions on the build cards are used to construcl

(or reconstruct) the resident directory and scgment directories. The routine
‘copies the data from the input tape (up to thc position when the defined

segmenl or component is supposed to go) onto the scratch tape.

I-10
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The SYSMAKER then calls the Loader to bind all address sections., The
lengths and other information passed from the Loader arc placed into the
segment directory tables. 'These bound scctions (records) are placed on Lhe
scratch tape with the segment directory record first and the remaining
records in ‘the relative position declared with as many control records as
are declared per segment.. At this point, more segment builds, replaces,
moves or deletions may be initiated., Upon the rcading an ENDSYSBD cavd, the
scratch tape is file marked, and a new system tape is built containing the
new resident directory information, The system library will be copied from
the input system tape onto the output tape. For the case of an initial
build, a null file with two tape marks will follow the operational li-

brary.

The following four cards are associated with the build or insert function:
1. Initiate build,
2. Segment definition.
3. Record definition.

4, Initiate Loader.

I.2.1.1 1Initiate Build Card

The initiate build card commands the SYSMAKER to activate the build or
insert function. Onc of these cards must be present for cach component the
programmer Wishes to add to the system. The initiate build card defines the
componént the programmer wishes either to add to the system or to modify.
Subscquent cards define individual segments in the component and records

in the segments,

Format

" BUILD output tape, comp no., asg name, comp position, input tape,

mon loc., resdir offset, asg 2 name

I-11
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Explanation
Output Tape

Comp No.

Asg Name

Comp Position

Input Tape

The up to eight-character name of the
output system tape the SYSMAKER is to

use in the console messages. If this field
is blank, the routinc assumes the name
NEWSYSTP .

The number assigned to the component when
it appears on the output tape, If this
number is associated with a component on
the input tape, the routinec assumes that
specified segments will be added to the

component,

A name or version up to four characters
which the routine assigns to the new tape.
This name appears in the second word of

the resident directory.

The number of the componcnt on the input

tape that is to immediately precede the

- component being processed. If this field

is blank, tke routine will place the

component being processed either at the
end of the output tape if the component
is not on thé input tape, or at the same
relative poSition on the output as the

component appears on the input tape.

The up to eight-character name of Lhc

input tape the SYSMAKER is to use in

the console messages. If this field is
blank, the routine will uSe the current
system tape. A zero in this field specifies

no input tape,
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Mon Loc The absolute octal address of the stary
of the Monitor bootstrup load arca. ‘The
current Monitor is alWays Ioaded into the
upper arca of memory.. This value then
specifies the bottom of the resident
Monitor load area and the top address
available to the non-resident routincs.
If this ficld is blank, the routine assumes

address 0.

Resdir Offset ' The offset from the beginning of the boot
block (first jump cell) to the first
address of the resident directory. If
this field is blank, the input system

tape offset will be assumed.

Asg 2 Name A name or version up to eight characters
which the routine assigns to the new tape.
This name appears in the fourth and fifth
words of the resident directory. The two
assigned names are output upon completion

of each job in the accounting summary.
NOTE

The SYSMAKER uses the output tape, ass1gn
name, input tape, resdir offset, and
Monitor octal load data on the first card
processed after the $SYSMAKER card. The
routine ignores these fields on subse-
quent cards; therefore, these fields may

Example be left blank.

]8|Q||A’|L|L| | |§|§[|S|Q|3|6|a|813151\0161% 1412, 51Y1S1038 - 1t iiddd-1 1Ly

On tape SYS@36, prepare to insert a combonent with the number 8, Use

tape SYS@34 as the input system to be modified. Insert component 8
immediatcly behind component 4. The resident monitor starts at
address 111,000,,.
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I.2.1.2 Segment Definition Card

The segment definition card indicates the start of a segment record‘list
for a specified segment within the component defined by an initiale build

card.

Formal
SEG segment number, segment position

Explanation

Segment Number , The assigned segment number the segment
being processed will have when it appears

on the output tape.

Segment Position The number of the segment within the

| component (specified by the initial
build card) that is to immcediately precede
the segment being processed on tape. If
this field is blank, the SYSMAKER places
the segment at the end of the componcnt
or, if on the input tape, in the same rela-
tive position, This field may not be used
when "comp position" is used on the Build
card. |

1.2.1.3 Record Definition Card

There are two record definition cards. These cards contain the information
required to construct the record packet in the segment dircctory. The two
cards have the same format except for the card identifier. REC indicates a

record definition card and CREC indicates a control record definition card.

Format

REC

or record name, type, link base reg, mem protect code, length
CREC



Lxplanation

Record Name

Type

"Link Basc Regs

Mem Protect Code

M-5035
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The up to cight-character record name
assigned to the record being processed,
The specified data appcars as the record
name in the corresponding record packet

in the secgment direclory.,

A code that indicates the type of record

as follows:

1 - fixed length data record.

2 - fixed length instruction record.

3 - variable length dynamic data record.
4 - variable length dynamic instruction

record,

A code thal indicates whether or not the
system Loader is to assign consecutive base
registers for cach 8K portion of the

record as follows:
1 - No (only one),
2 - Yes (default if not specified),

An octal code that specifies what types
of memory protection the Loader is to sel
up for the record., It is a five-bit field,

The operation is allowed if the bit is sct.

Bit Number i 5 4 3 2 1
Type I fORJOW | TA {IR

IR = 1 - Allows the use of ihterrupt‘
index and base registers in

indirect addressing.

‘'IA =1 - Allows indirect addressing,
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OW =1 - Allows operand writihg.

OR = 1 - Allows operand reading.

1

1 - Allows instruction execution.

NOTE

If the memory protection code is not specified
(default mode), the SYSMAKER inserts a code
of 36 for type 2 or 4 records (instruction
‘records) or a code of 16 for type 1 or 3
records (data records).

" Length

I1.2.1.4 Loader Initiate Card

A 1 indicates that the corresponding record
has no initial length. The SYSMAKER
puts-no data on tape. The record name
appears in the segment directory; and

when the segment requests the Monitor to
expand the record, the record is given

space in memory (if dynamic),

The loader initiate cérd commands the SYSMAKER to transfer control to the

Object Code Loader (described in Volume I, Section 3 of the User's Reference

Manual). The cards following the Loader initiate card are inputs to the

Object Code Loader until an END card appears. Then the Loader returns

control to the SYSMAKER.

Format .

LOAD ‘ counter release code

Explanation

Counter Release Code

A code that informs the SYSMAKER whether
or not the SYSMAKER is to use previously
derived data during the current processing
and whether or not the SYSMAKER is to save
the data (such as bound data or linkage
tables) as follows:

Blank - Compute new tables as required
and discard when finished,
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1 - Save Joad information for next

te

Example Build or Insert Requests

Lttt vt byt

loader command.

Use load information generated by
previous loader processing and save
currcent load information for nexi

loader command.

Use load information generated hy
previous loader processing and

discard when finished.,
NOTE

When a 2 or 3 .is used, no loader
directives or END card follow,

B LD, 151Y1$_l§|3171’1BQL3MA1Nla15L9|S|$’151¢L316|°Il LLOde | |
SEG vl Lt b

|

Lttt

1C191 1C| JPIRIESlleLTlQLzl,lzl’Lzlél L1

REC, | CONT[s bia 0236, | 1|,

L1ttt Ll gt

—

REC, | DYNAMB920904 (|

1L,0AD,

11| l | S W I N O O O A l L1

|
NEEEEEE RN EEEE
L .

|

|

|
NN RN R

|

|

l

=
-

lLoader directives

.

May have an objcct deck

1E1MD,

.

.

Povit b e g

SEG 120 il il

IRIEIC) | (1INBIUIF 531212121 1,4210] | |

ICRIEC, CARDISCIAM22 | 1 1]y

’—-»——»—
b
b

LOAD,

b1l LAJ 3 N T T T P W I | l 11
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Loader directives

May have an object deck

JEJNIDIIQIIIIIJJ_'IJI

-
—
-

SlElGljslllllllJllJ

-
—
—
b—
b
-

lRlElcl Wk lNlKl”lql’l‘l ] 1-1 L i

-

1mmamnﬂmmﬂ5ﬁ§nﬂ1..

|

|
lalslctﬁpl"lzl’“ﬁlzl L1411 , N T T T Y O

|

I

|

-
-
-
—
—
—
pme
-

-~ =
-

—

=

LoD

Loader directives

‘May have an objec! deck

EMD ol b b aaaa by

LENDSYSIBD | vyt b v g

The last card indicates the end of input to the SYSMAKER (see paragraph
1.2.5). The above example cffectively adds a new component (number 8) behind
component 5 to the system on tape SYSY36 and places the new system on tape

SYS#37. The new component consists of three segments.
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slslvlslmJnLRlEJPlIJ_JIILLlllllllllllillLLlLLJLl

1
1BVt 131Y|51¢131819'191nSMJRiNl’n $\Y¥191831 7111 118310 1 1

JCOREC IACKIN2 L e L

I

|
SIEG Wi v rrr v r e by b gt by

l

l

REC JouM12 v b e L L

REC TiMoay 120 vt bt it by

JRIEC) (LNPIVUITIo L 32020 e e rtrn b

WLORD e b v bt by

Loader directives

May have an objcct deck

EWNDL g Lt bttt e b c e v by

CENDSY IS8 | st b v v Ly

The last card indicates the end of input to the SYSMAKER. The above
example effectively adds a new segment (number 4) Lo component 8 on tape

VSYS¢37 and places the new system on tapc SYS@38.

1.2.2 Replace Function

The replace function is Lhe process which replaces old segments with new
ones. The new rccords of the segment retain all old directory information

.exccpt length and possibly the initial base register. The old direclory
information is read into a table, after which the scratch tape is correctly
positioned by copying everything up to the old segment. “The Loader is called
and returns the new records and their length information, The segment
directory is updated and written on the scratch tape. Then the new records
are written on the scratch tape, and the old segment is automatically deleted,
Upon continued scanning, if an ENDSYSBD card is fbund, iho scratch lapv,is

- file marked, and the new system Lape is made with the new resident directory

information,

This function uses two cards: the initiate replace card and the initiate
load card. Paragraphs 1.2,1.4 describes the format of the initiate load card.

The format of the initiate replace card appears below.
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Format

REPLACE output tape, comp no,, seg no,, asg name, input tape, mon loc,:

resdir offset, asg 2 name.

Explanation

Output Tape : The up to cight character name of the
output system tape that the SYSMAKER
is Lo usc in the console messages. If
this ficld is blank, the routine assumes
the name NEWSYSTP.

Comp No. : The number assigned to the component that

contains the data tc¢ be replaced.

Seg No.,. ’ ﬁ _ The number assigned to the segment thal
the SYSMAKER is to replace with new
data.

Asg Name : An up to four character name or version
the routine assigns to the new tape. This
name appears in the second word of the

resident directory.

Input Tape The up to eight character name of the
input tape the SYSMAKER is to use in
the console messages. If this field is
blank, the routine will uée the current

system Lape.

Mon Loc ' The absolute octal address of the start of
the Monitor bootstrap load area. The
current Monitor is always booted into the
upper area of memory. This value then-
specifies the bottom of the resident
Monitor load area and the Lop address
available to the non-resident routines.

If this field is blank, the routine

‘assumes address O,
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Resdir Offset : The offset from the beginning of the hoot
block (first jump cell) to the first
address of the resident directory. If
this field is blank, the input system

tape offset will be assumed.

Asg 2 Name A name or version, up to eight characters,
which the routine assigns to the new tape.
This name appears in the fourth and fifth
words of the resident directory. The two
assigned names are output upon completion

of each job in the accounting summary.

NOTE

The SYSMAKER uses the oufpul ltape, assign name,
input tape, and Monitor octal load Jdata on the
first card processed after the SYSMAKER card.

The routine ignores these ficlds on subsequent
cards; therefore, these ficlds may be lef't blank.

Example

MIMAIKlEJRLlllllLliLlllJLllllllbl!lllllL‘L‘lLllJ_
1LREPLACIE | |SY5$39,2,82412SWAN2SYSPIZ8 o1 1 280B | | |

oA v bt rr b e st by

Loader directives

May have an object deck

e

151M31111LL[111¢111111111111111_]11111
CENDSYSBD |yttt bt by b b
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The last card indicates the end of inputs to the SYSMAKER. = The above
example replaces segment 4 of component 8 on tape SYSP38 with the data
processed by the Loader., When completé, the routine writes a new syslem
on tape SYSP39.

1.2.3 . Move Function

The move function changes the position of the specificd component or segment

on the System tape. First, it rcads in the old resident directory information.
The moved item is placed in the delete table. Then the copy routine is called
which positions the scratch with the old components copied on it. The defined
item is then written onto the scratch tape, élong with the correct tape

position record numbers‘being placed in the segment directory.

A move iniliate card starts the move function. This card can command the
SYSMAKER to change either the relative positions of the components in the
system or the relative position of the segments within various components.
However, the routine cannot change the relative positions of segments within
components that it has moved while changing the relative positions of
components. Conversely, the routine cannot move components that arc affected

by commands to alter the relative positions of intcrnal segments.

Format

MOVE output tape,comp no,,comp pos,seg no.,seg pos,asg name,input tape,mon loc

Explanation

Output Tape The up to eight character name of the out-
put system tape the SYSMAKER is to use in
console messages. If this field is
blank, the routine assumes the name NEWSYSTP.

Comp No.  The number assigned to the component that
the SYSMAKER either is to move to a new
relative position on the system tape or
is to bhange the relative positions of its

internal segments.

1-22



Comp Pos

Seg No.

Seg Pos

Asg Name

M-5035

Change 2
The number assigned to the component that
is to immediately precede the component
Speéified by the Comp No. field on the
system tape. 1f this field is blank, the
SYSMAKER assumes that the card changes
the relative positions of segments within
the component specified by the Comp No.
field., If this field contains data, the
Seg No. and Seg Pos field must contain
blanks.

The number assigned to the segment (of
the component specified by the Comp No.
ficld) that the SYSMAKER is to move to a
new relative position on the system tape
within the component. This ficld must be
blank when the routinc is to move the
component containing the segment to a

new relative position. If this ficld
contains data, the Comp Pos field must be
blank.

The number assigned to the segment (within
the component specified by the Comp No.
field) that is to immediately procéde the
segment specified by the Seg No. field on
the system tape. This field must be blank
when the routine is to move the component
containing the segments to a new relalive
pdsition. If this ficld,contains data,

the Comp Pos field must be blank.

.An up to four character name or version

the routine assigns to the new tape. This
name appears in the seccond word of the

resident dircctory.
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Input Tape o The up to cight charnclor name of the input
| v tape that the SYSMAKER is te use in the
console messages. If this ficld is b]aﬁk.
the routine will use the current sysiom'

tape.

Mon Loc ' The absolute octal address of the start
of the Monitor bootstrap load areca. The
current Monitor is always hooted into the
upper arca‘of memory.  This value then
specifies the bottom of the resident
Mdnitor load area and the top address
available to the non-resident routincs,
If this ficld is blank, the routine

assumes address 0,
NOTE

The SYSMAKER uses the output tape, assign
name, input tape, and Monitor octal load
data on the first card processed after the
$SYSMAKER card., The routine ignores these
fields on subsequent cards; therefore, these
fields may be left blank.

Examples

ﬁmMQJJQﬂﬁﬁﬁﬁM&n&nnﬂﬂMMMm&%&%&ﬂmhhm&%m||l..

Move component number 5 to a position just behind component number 8.

Notice that fields Seg No. and Seqg Pos are hlank on this card as they

" must be for a move component. command,

MOVE | SYSMAIL216912319500 [SWAN21S Y S184Id15 111120881 1 | 1

Move scgmenl 3 of component G to a position just behind scegment

number 5. Notice that field Comp Pos is blank on this card as it must

be for a move scgment command.
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1.2.4 Delete Function

The delete function prevents specified components or segments from appearing
on the new system tape; thus, deleting them from the new system., The
SYSMAKER, after processing an initiate delete card, removes all directory
references to the specified component or segment. An initiate delete

commands the rouline either to remove an enlire component or to remove one

segment of a component ., .

Format

DELETE output tape, comp no., seg no., asg name, input tape, mon loc,

resdir offset, asg 2 name.

Output Tape The up to eight character name of the output
system tape the SYSMAKER is to use in the
console messages. If this field is blank,
the routine assumes the name NEWSYSTP,

Comp No. The number assigned to the component that
' the SYSMAKER is to delete from the new
system or the number of the component
containing the segment that the SYSMAKER is

to delete from the new system.

Seg No. The number of the segment within the
component specified by the Comp No. field
the SYSMAKER is to delete from the new
system. If this field is blank, the
routine deletes the entire component

specified by the Comp No. field.

Asg Name An up to four character name or version
the routine assigns to the new tape. This
name appears in the second word of the

resident directory.
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Input Tape

- Mon Loc

Resdir Offset

Asg 2 Name

The up to eight character name of the

input tape the SYSMAKER is to use in -
the console messages. If this field is
blank, the routine will use the current

system tape.

The absolute octal address of the start
of the Monitor bootstrap load area. The
current Monitor is always booted into the
upper area of memory. This value then
specifies the bottom of the resident
Monitor load area and the top address
available to the non-resident routines.
If this field is blank, the routine

assumes address O.

The offset from the beginning of the boot
block (first jump cell) to the first ad-
dress of the resident directory. If this
field is blank, the input system tape off-

set will be assumed.

A name or version, up to eight characters,
which the routine assigns to the new tape.
This name appears in the fourth and fifth
words of the resident directory. The two
assigned names are output upon completion

of each job in the accounting summary.

The SYSMAKER uses the output tape, assign
name, input tape, resdir offset, and Mon-
itor octal load point on the first card
processed after the $SYSMAKER card. The
routine ignores these fields on subse-
quent cards; therefore, these fields may

be left blank.
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1.2.5 End of Input

The SYSMAKER continues to build a scratth tape containing all of the
changes to the old system required to produce the new system until the
routine processes an end of input card. The routine then copies the rest
of the input tape onto the scfatch and uses the accumulated change data to

produce the new system,
Format

ENDSYSBD

1.2.6 System Tape Patching

The System Tape Patching routine reads system patch statement cards (see
paragraph 1.2.8), processes system patch cards, and outputs a new system tape
with all patches inserted. After the SYSMAKER reads the initiate patch card
control is given to the System Tape Patching routine. This routine is inde-
pendent of the other four SYSMAKER functions and cannot be used concurrently

with them.

Upon initiation of this routine, patch cards are read until a $ card is read.
The patch information is stored during the reading phase. In the next phase,
the System Tape Patching routine copies from the input tape, inserts the
patches, and copies onto the scratch tape. In the final phase, this routine
inserts the new resident directory into the Monitor whilevcopying from the

scratch tape to the output tape.
The following control card initiates this routine:
Format
PATCH input tape, output tape

Explanation

Input Tape Up to eight-character name of the input
tape the SYSMAKER is to use in console
messages. If this field is left blank,
the routine assumes the current system

tape.
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Output Tape

Asg Name

Resdir Offset

Asg 2 Name

Mon Loc

Up to eight-character name of the system
output tape the SYSMAKER is to use in con-
sole messages. If this field is blank,

the routine assumes the name NEWPATTP.

An up to eight character name or version
the routine assigns to the new tape.
This name appears ‘in the second and third

words of the resident directory.

The offset from the beginning of the

boot block (first jump cell) to the firsf
address of the resident directory. If
this field is blank, the input system

tape offset will be assumed.

A name or version up to eight characters

~which the routine assigns to the new tape.

This name appears in the fourth and
fifth words of the resident directory.
The two assigned names are output upon
completion of each job in the accounting

summary.

The absolute octal address of the start
of the Monitor bootstrap load area.

The current Monitor is always booted in-
to the upper area of memory. This value
then specifies the bottom of the resident
Monitor load area and the top address
available to non-resident routines. If
this field is hlank, the routine assumes

address O,
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1.2,7 Copying System Tape

~The SYSMAKER duplicates a system tape when the $SYSMAKER control is followed
by an ENDSYSBD card. The operation reads from an input system tape and writes

on an output tape.
Format

ENDSYSBD Input Tape, Output Tape

Explanation

Input Tape The up to eight character name of the input tape
the SYSMAKER is to use in the console messages.
If this field is blank, the routine will use the

current system tape.

Output Tape The up to eight character name of the new copy of
the system tape that the SYSMAKER is to use in the
console messages. If this field is blank, the

routine assumes the name NEWCOPTP,

The SYSMAKER requests a scratch tape during the initialization phase and
releases the scratch tape during the copy function. The operator may’assign
the output tape to the previously assigned scratch tape. Different output
names must be declared for multiple copies in one job. A word-by-word

~ comparison of the input tape and output tape can be made via the peripheral

utilities compare function.

I1.2.8 System Patch

The system patch control card calls the system patch statcment processor
to process system paich statements that follow the specify system program

correction(s). A patlch statement must precede the load of the program beihg
corrected, A o
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Format -
$SPATCH
Patch statement cards following the system patch control card contain the
actual data. The statement processor modifies the specified component each
time it is loaded into memory. Commas are used to separate all parameters.
Spaccs may be used to separate functional parts of a patch. Any number of

conseculive spaces may surround thc comma. No more than one starting location

may be specified on one system patch statement.

Format

component, location, type, patch, patch..,
Each successive patch affects successive memory locations,

" Explanation
Component A decimal number specifying one of the

system components on the system tape.

Location . | A location specified by a system record name
| | (compound section name in a component
of up to eight characters) followed by an
optional octal or decimal increment, where
a decimal value is followed by a D. This
parameter specifies a starting location
for a half-word or more of patch information.
Type The patch statement type is as follows:

I - Instruction
K - I/0 Controller command

0 - Octal (a signed number consisting of
up to eleven octal digits),

C - Variable length Hollerith character
string converted to ASCII, If the
length of this character string is
not a multiple of four characters, the
last patched word will be filled on
the right with space codes,
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Patch Information in a format determined by the patch type.

Patch type formats include the following:

1.

Central Processor Instruction (I)

The patch processor interprets the function
code (FF) to determine the proper format.
The patch processor considers all function

codes legal.

Non-assigned function codes 00 and 04 are
treated as format I instructions, and non-
assigned function codes 72, 73, and 75 are

treated as form at IVA instructions.

As shown below, all full length instructions
consist of octai digits. The first six digits
are interpreted as FFAKBI, FFAFZBI, or
FFAF3BI, as applicable. The lower digits
form SYYYYY. If there are less than twelve
digits, the left six digits form the upper

half of the word. The remaining digits form

the S, Y, and SY fields, right-justified.

Half-word instructions consist of six digits
for each half-word. If only six digits are
specified, the patch processor places the
instruction in the upper half and all zeros

in the lower half (a no-op).
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I-32

The following list shows hardware
formats and the corresponding

coding sequence:

‘Hardwarc Format Coding Sequence

I FFAKBISYYYYY
11 FFAFo BISYYYYY
111 FFAF,KBISYYYYY

ng is coded as

one octal digit.

IVA FFAF BI
IVB FEAF-MM (F. = 0)
. 2 pe]
FFAF _RBI
F-R = 4
J

Shift count in B, .

F,-R =
J

Shift count in A

1/0 Controller Commands (K)

I/0 Controller Commands are coded

in one of two formats:

Hardware Format Calling Sequence

I (FF = 10-16)  FFKJJNC YYYYYY
IT (FF = 17-20, FFKJMC  YYYYYY
29.27)

Any function code (FF) not in the
range 10 to 20, 22 to 27 shall be
interpreted as a format I I0C

command,

b
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3. Octal (0)

The patch statement processor
acceplts a leading plus or minus sign
followed by as many as cleven octal
digits. A valid octal number begin-
ning with an octal digit is stored
as coded., A leading minus sign
causes the number following it to he
complem-nted (sevens complement)
before storage. If fewer than
eleven octlal digits are coded, the
resultant value is right-justified
within the word (before complementing,

if preceded by a minus sign),

4, Character ()

The patch statement processor
accepts character strings containing
graphic -ASCI1 characters coded as

follows:
(cC ...Cn)

Whvro the desired variable length
character string is enclosed in
parentheses., If a right parenlhcsis
is desired as part of the slring;
it is necessary to code two for
cach right parenthesis wanted.

The character string terminates
with an odd number of consecutive
right parentheses. If the:
character string does not result
in a number of characters: which

is an even multiple of four, the
last word patched is filled on the

right with ASCII space codes,
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Exampics (system patch cards)

BSPATCH | vl b b
P2 CARDSCANHS50,1,41030000007 | | | | 11y ui 1]y

Change the instruction located in word 508 of record CARDSCAN in

component 1 to the instruction indicated (load A3 with a value of 73”>.

$SPATICH 1 |t e bl
I "lclhlRlDlchlnl~J+lslol°l’lcl’l(l'lLlLIEIGIAlLI lolpl'lcloLstl AT, 1_)1 | l

1 11
1 4 |

Change the character string starting al word SUU8 of record CARDSCAN

in component 1 to the string indicated. This string occupies five
words.

SPATCH ol e b e e L

S vl i

Change the instruction located in word 776 of record RALPH in component -
1 to the instruction indicated (compare (A4) with a value of'258).

Because the lower digits describe a constant, all six digits are not

required.

SPATCH 1l it v b e b
o |1 NSIORT HS4 312101217112,1,310, 170412005 (714520001 | 11111,

Change the instructions located in words 543 and 544 of record INSORT

in component 2 to the instructions indicated (half add (A2) + (A3) and
complement (A4) instructions in word 543 with a square root (AS) instruc-
tion followed by all zeros in word 544). The patch processor ignores the
space between the two half-word instructions listed for word 543.
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1.2.9 User Segment Addition and Execution

User segments can be added to the utilities component of the system tape and subse-
quently executed. A typical SYSMAKER run to add a utility segment might appear as

follows:

$JOB

$SYSMAKER |
BUILD NEWTAPE, 3, XXLYY, ,OLDTAPE, 115000
SEG 2

REC DATAREC, U, 2, 36

CREC INSTREC, 1, 2, 36

LOAD

DATAREC (1), SYSDD1, SYSDD2
INSTREC (4), SYSPROC1, SYSPROC2
LIBS CCOMNREELNUM)
SEL-ELEM

END

ENDSYSBD

$ENDJOB

The user's program is contained in records DATAREC and INSTREC. The five state-
ments after LOAD are loader commands discussed in Section 3. The first two state-

ments after LOAD are combine elements commands for the loader.
To execute the added segment, the following sequence of operations may be used:

$JOB
$UTILITY
EXECUTE 2
$ENDJOB

Segment 2 is accessed in the execute with no return mode. Therefore, further
utility commands may not follow the EXECUTE command. The user added segment
is opei‘ating in the sytem mode, not the user mode, with all system facilities

(such as those XS calls not available to a user program) available for use.

1-35/1-36 (Blank)
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CMS-2 KEYWORD INDEX

ABS, 1I-9-3
ABS Directive, II-11-21
ABS Modifier, II-5-10

Accessing the Compiler, II-7-1

AC Directive, I-3-12

ACKN, I-2-30, I-2-31

Active State Register, II-12-9

Address Counter, II-11-55

Address Counter Declaration,
II1-11-53

Allocated Map Listing, I-3-36

Allocation Header Statements,
I1-7-124

AN/UYK-20 Loader, I-3A-1
A Register, II¥12-3

Arithmetic Assignment State-
ment, II-5-27

Arithmetic Expressions, II-5-1

Arithmetic Operators, II-11-64

Assembler, I-1-8, II-1-8, II-11-1

Assembler Diagnostics, II-11-76

Assembler Outputs, II-11-72
Assembly Errors, II-11-76

AUTO-DD Declarative,
I11-4-7

II-4-1,

BASE, II-7-4, 11-7-17

BASE Directive, I-3A-3
BC Directive, I-3-18
BEGIN Block, II-5-60

BIT Modifier, II-5-10
BKFILSKP, I-5-6
BKRECSKP, I-5-7
Blocks, II-5-59

Boolean Assignment,Statement,
II-5-33

Boolean Expressions, II-5-6
BOOTWRT, I-5-14

BP Register, II-12-5

B Register, II-12-3
BYTE, II-9-3

BYTE Directive, I1-11-21
CARD-ID, II-9-2
CARDTAPE, I-5-12
Card-to-Tape, I-5-22
CHAR, II-9-3
CHAR Directive, I1I-11-22
CHAR Modifier, II-5-12

Character Strings, II-9-8,
I1-11-60 .
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CHECKID, II-6-35 | : CONVERT, 1-5—15

CLOSE, II-6-26 . o ~ - CORAD Modifier, I1-5-14

CMODE, II-7;4, I11-7-32 CORRECT, II?7—4, I1-7-25

CNT Mbdifier, I1-5-13 | CPMCR Register, II-12-5

Combine Elements, I-3-9 Cross Reference Listing, II-11-76

Commands Available, I-6-9 CS Directive, I1-3-14, I-3A-2

COMMENTS, II-11-7 CSWITCH, II1-7-4

COMPARE, I-5-19 | CSWITCH Brackets, II-7F30A

Compare Tape, I-5-24 : CSWITCH Declarations, II-7-30
~ Compiler, I-1-7, II-1-7 CSWITCH-DEL, II-7-30B

Compiler Error Summary, II-10-12 CSWITCH Deletion, II-7-30B
Compiler Outputs, II-10-1 CSWITCH-OFF, I11-7-4, II-7-30

Compile-Time System Facilities, CSWITCH-ON, II-7-4, II-7-30
II1-7-1

: Data Declarations, I1I-4-14
Complex Macros, II-11-52
END-TABLE, II-4-35

Compound Decision Statements, FIELD, II-4-25
I1-5-1 , ITEM-AREA, I1I-4-30
LIKE-TABLE, II-4-34
Computer Instruction Repertoire, SUB-TABLE, II-4-31
I1-12-26 TABLE, II-4-19

VRBL, II-4-15
Conditional Operators, II-11-67
DATA Declarative, II-4-61
Console Message Output, I-1-9,

I-2-63 Data Expressions, II-9-9
Constants, II-9-6, II-11-59 Data Modes, II-11-58
Control Declaratives, 11-4-62 DATAPOOL, II-7-4, II-7-18
DATA, II-4-61 ’
MODE, II-4-63 - Data Referencing, II-4-44
Control Statements, II-5-41 Data Words, II-11-59



M-5035
Change 5

CMS-2 KEYWORD INDEX (contd)

DEBUG, II-7-4, II-7-29 | Direct Code, II-9-1

Debugging Aid Cards, I-2-7, ABS, II-9-3
1-2-18, I-2-60 BYTE, II-9-3
CARD-ID, II-9-2
Memory Dump Card ($DUMP), CHAR,. II-9-3
1-2-18 DO, II-9-4
Patch Card ($PATCH), FORM, II-9-4
1-2-26 RES, II-9-4

Snap Card ($SNAP), I1-2-21
Direct Constant Entries, II-9-11
Debug Statements, II-8-1
’ ‘ Directives, II-11-8, II-11-21
DISPLAY, II-8-2

PTRACE, I1I-8-11 ABS, II-11-21
RANGE, II-8-7 BYTE, II-11-21
SNAP, II-8-5 CHAR, II-11-22
TRACE, II-8-9 DO, II-11-23
ELIST, II-11-32
Decimal Numbers, II-9-6, EMBED, II-11-25
IT-11-56 END, II-11-26
- EQU, II-11-26A
Decision Statements, II-5-45, EVEN, II-11-26B
I1-5-50, II-5-54, II-5-55, FORM, II-11-27
II-5-58 ) . LCR, II-11-28
: LIB, II-11-29
Declarative Statements, II-2-2 LIBS, II-11-29
‘ LINK, II-11-31
DECODE Statememt, II-6-15 LIST, II-11-32
A - LIT, II-11-32
DEFID, II-6-33 LLT, II-11-34
v : - NOLIST, II-11-32
DENSE, II-4-39 » opD, II-11-26B
» _ PXL, II-11-34
DEP, II-7-4, II-7-25 RES, II-11-35
- _ RF$, II-11-35
Device Identification Opera- SEGEND, II-11-36
~tions, I1I-6-33, II-6-35 SETADR, II-11-37

- WRD, II-11-38
- CHECKID, II-6-35 A .
DEFID, II-6-33 DISMOUNT, I-5-5
Device Positioning, II-6-28 Dismount Tape Message, I-5-22

Device State Checking, II-6-26  DISPLAY, I-2-61
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CMS-2 KEYWORD INDEX (contd)

DISPLAY Statement, II-8-2 END-HEAD, I1-7-3
DO, I1I-9-4 END-HEAD Declarative, II-4-1,
' v I11-4-3

-DO Directive, I1-11-23 , _
; ‘ ' END-LOC-DD Declarative,II-4-1,
Double Procedure Switch De- I11-4-7
clarative, II-4-56 ' -

: ' END-PROC Declarative, II-4-1,

DP Register II-12-6 I1-4-8

DSW Register ASR, II-12-6 END Statement, II-5-60, II-5-67

END-SYS-DD Declarative, II-4-1,
I1-4-4

DSW Register ISC, II-12-6

DUPLICATE, I-5-10 -

' END-SYS-PROC Declarative, II-4-1,

Duplicate (D), II-11-72 I1-4-13 : :

Duplicate Tape, I-5-22 END-SYSTEM Declarative, II-4-1,
' I1-4-14

Dynamic Statements, II-2-2, : '

I1-5-1 END-TABLE Declarative, II-4-35

ELSE Statement, II-5-56 END VARY Statement, II-5-67

ELIST Directive, II-11-32
EMBED Directive, IT-11-25
ENCODE Statement, II-6-15
END, I-3-11, I1-11-39

 END-AUTO-DD Declarative,
I1-4-1, I1-4-8

END-CSWITCH, II-7-4
END-CSWITCHS, II-7-4
END Directive, II-11-26
ENDFILE, II-6-24

- END-FUNCTION Declarative,
I1-4-1, II-4-11

EP Directive, I-3-17
EQUALS, II-7-4, II-7-19
EQU Directive, II-11-26A
Error Codes, II-11-72

ESI Mode, II-12-17
EVEN’Directive; II1-11-26B
EXCHANGE, II-7-4, II-7-28
EXEC Function, II-5-22
EXECUTIVE, II-7-4, 1I-7-31
Expression (E), II-11-72 |

Expressions, II-5-2, II-11-11
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Expression Statements, II-11-54
EXTDEF Linkage, II-4-65
Externalizing Labels, II-11-50
EXTREF Linkage, II-4-66 |
Field, I1I-4-47, II-11-5

FIELD Declarative, I1I1-4-25
FILE, 1I-6-20

File and Record Position
Determination, II-6-31

File Search Operation, II-6-35
SEARCH, II-6-36

FIL Modifier, II-5-14

FILSKP, I-5;6

FIND Statement, II-5-48

Fixed Point Number, II-11-58

Floating Point (F), II-11-74

Floating-Point Numbers,
I11-9-7, II-11-57

FOR Block, II-5-72, II-5-77
FOR Statement, TI-5-73
FORCE, I;3-6A

FORM, II-9-4

Format I, II-12-12

- Format II, II-12-13

Format III, II-12-13

Format IV-A, II-12-14
Format IV-B, II-12-14
FORMAT Statement, II-6-8
FORM Directive, I1I-11-27
Full-word, II-11-11
Function Call, II-5-18

EXEC, II-5-22
RETURN, II-5-19

FUNCTION Declarative, II-4-1,
IT-4-11
Functional Modifiers, II-5-9
ABS, II-5-10
BIT, II-5-10
CHAR, II-5-12
CNT, II-5-13
CORAD, II-5-14
FIL, II-5-14
LENGTH, II-5-15
POS, II-5-15
Generation Formats, II-11-74

Global Cross-Reference Listings,
II-10-5 ‘ _

GO, II-11-47
GOTO Statement Name, II-5-41

GOTO Switch Name Statement,
I11-5-42

Half-word, II-11-11
HALT, I-5-3
Hardcopy Output, I-1-9, I-2-37



M-5035
Change 5

- CMS-2 KEYWORD INDEX (contd)

HEAD, II-7-3

- HEAD Declarative, II- 4 1,

TI-4-2 |

ICW Register, 11512-5
1D Diredtive, 1-3-17 |
Index Clausé I1-5-64

Index Procedure Switch De-
clarative, II-4-55

Index Switch Declarative,
I1-4-50
Indirect Word, II-12-15

Initial A- Reglster Values
($AREG), I-2-16

Initial B-Register Values
($BREG), I-2- 16

Initial Condition Cards,
- I-2-16

Initial Hardware Setup,
I-6-1

Initiate Execution Cards,
1-2-17

Jump Key Set Card
gKEYSET), 1-2-17
Transfer Control Card

($TRA), I-2-18
User Program Call Card
($CALL), I-2-17

;Input/Output Statements,
IT1-6-1

- INPUT Statement, II-6-4

- Job Definition Cafds,

Instruction Expressions, II-9-13 |

Instruction Formats, II-12-12

Instruction (1), 11-11-73
Instrﬁction Repertoire, II-12-1
Interrupt,«i-2-7 |
Interrupt State,-Ii-12—8

1/0 Command Formats, II-12-16
1/0 Device Card, I1-2-12
Item, II—4;45
Item-Area, II-4-49
ITEM-AREA Declarative, II-4-30

Item Procedure Switch Declara-
tive, II-4-58

Item Switch Declarative, II-4-53

Item-to-Item Statement, I1-5-36

I-2-9

End of Input Card ($EOI)
I1-2-12

End of Job Card ($ENDJOB),

. I-2-12

I/0 Control Cards ($ASG),
1/0 Device Card, I-2-12

Job Limits Card ($JOB),

- I-2-10

Sequence Card ($SEQ), I-2-9

LABEL, II-11-2

Label Field, II-11-15

Labels, II-11-16, II-11-55
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JLCR Directive, 11-11-28 List Job (/LIST), I-4-6

Start Corrections (/CORRECT),
LENGTH Modifier, II-5-15 1-4-20

Start Element Corrections
Level 0, II-11-75 (/ELname), I-4-20

Tape Release (/RELEASE),
Level 1, II-11-75 1-4-8

Tape Select (/TAPID),
Level (L), II-11-74 I1-4-8
LIB Directive, II-11-29 Librarian Error Messages, I-4-30
Librarian, I-1-7, I-4-1, Librarian Operator Messages,
11-1-7 1-4-32
Librarian Control Cards, LIBS, I-3-7, II-7-4, 11-7-23
I1-4-5 '

LIBS Directive, II1-11-29
Add Element (/ADD),

I-4-10 LIKE-TABLE Declarative, II1-4-34
Begin Element (/BEGINEL),
I-4-19 LINK Directive, II-11-31
Build New Library v
(/BUILD), I1-4-6 Linking, II-11-12
Change Element Name
(/CHANGE), I-4-17 List Options, II-7-8
Copy Elements (/COPY),
I-4-12 LIST Directive, II-11-32
Declare Dependent
Elements (/DEP), - LISTING, II-7-5, II-7-10
I-4-19
Delete Elements (/DEL), Listing of Labels, II-11-75
I-4-15 v ‘
Delete Items (/D), LIT Directive, II-11-32
1-4-22
Edit (/EDIT), I-4- 7 Literal Assignment Statement
End Corrections IT-5-31
(/ENDCOR), I-4-20
~ End Element (/ENDEL), Literal Expressions, II-5-8
I-4-19 .
End Element Corrections Literals, II-9-11, II-11-58

(/END), I-4-21 :
History Entry (/HISTENT), LLT Directive, II-11-34

I-4-9 _

Insert Items (/I), LLT Sample Listing, II-11-75
I-4-21

Librarian Terminate, Loader Control Cards, I-3-2,
(/ENDLIB), I-4-7 I-3-6
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Combine Elements, I-3-9

Element Select (SEL-ELEM),
I-3-8

End (END), I-3-11

Library Select (LIBS),
I-3-7.

Table Size Declaration
(Tsp), 1-3-7

Loader Diagnostic Messages,
1-3-32

Loader Directives, I1-3-12

Address Counter Directive
(AC), I-3-12

Binary Code Directive
(BC), I-3-18

Compound Section Direc-
tive (CS), I-3-14

End of Element Directive
(EP), I-3-17

Library Reference Direc-
tive (LR), I-3-16

Program Element Identifi-
cation Directive (ID),
1-3-17

User Correction Direc-
tive (UC), I-3-26

Loader Options Select,
I-3-6A

- LOBJECT, I-3-6B

Local Cross-Reference Listings,

I1-10-4
Local Indexes, II-4-59

LOC-DD Declarative, I1I-4-1,
II-4-6 '

LOCDDPOOL, II-7-4, II-7-14
'LODGO, 1-3-6B

LOCREF Operator, II-4-67

Logical Operators, II-11-67

Logical Statement, II-5-46

Loop Statements, II-5-50A

LOPTIONS, I-3-6A

LR Directive, 1-3-16

MACRO, II-11-39

Macros, II-11-10

Macro Reference Lines, II-11-52

Macro Statements, II-11-39

Major and Minor Headers, II-7-3
BASE, II-7-4, I1-7-17
CMODE, I1I-7-4, II-7-32
CORRECT, II-7-4, II-7-25
CSWITCH, I1II-7-4, II-7-30
DATAPOOL, II-7-4, II-7-18°
DEBUG, II-7-4, I1-7-29

DEP, II-7-4, II-7-25
EQUALS, II-7-4, II-7-19

END-HEAD, II-7-3
EXCHANGE, II-7-4, II-7-28
EXECUTIVE, II-7-4, II-7-31
HEAD, II-7-3

'SEL-POOL,

- LIBS, II-7-4, II-7-23

LISTING, II-7-5, II-7-10
LOCDDPOOL, II-7-4, II-7-14
MEANS, II-7-4, I1-7-27
MONITOR, II-7-5, II-7-11
NITEMS, II-7-4, 11-7-22
OBJECT, II-7-5, II-7-7
OPTIONS, II-7-4, II-7-5
SEL-ELEM, II-7-4, 11-7-24
SEL-HEAD, II-7-4, 11-7-24
I1-7-4, 11-7-24
SEL-SYS, II-7-4, II-7-24
SOURCE, 11-7-5, 1I-7-6
SPILL, II-7-4, II1-7-32
SYS-INDEX, II-7-4, II-7-27
TABLEPOOL, II-7-4, I1-7-16



~ M-5035
Change 5

CMS-2 KEYWORD INDEX (contd)

MEANS, II-7-4, II-7-27
MEDIUM, II-4-38

Miscellaneous Header Statements

11-7-27
Mnemonics, II-11-20

Mnemonic Listing Format,
I1-4-63

MODE Declarative, II-4-63
MODEVRBL Option, II-7-12
Modes of Operation II-12-8

Monitor, I-1-6, I-2-1, II-1-6,

I1-7-5, 11-7-11

Monitor Control Cards, I-2-2,

I-2-5, 1I-2-8
Monitor I/0, I-2-5, I-2-6
Monitor Loader, I-2-3

- MOUNT, I-5-4

Mount Tape Message, I-5-21

Multiword Assignment State-
ment, II-5-35

'NAME, 1I-11-45
" Name (N), II-11-73

Nested Decision Statements,
I1-5-58

NITEMS, I1I-7-4, 1I-7-22
NOID, I-3-6A

Nolist Directive, II-11-32

NOMAP, I-3-6A

NONE, II-4-38

NONRT Option, II-7-12

Nonstandard File Control, II-6-18
CLOSE, II-6-26
ENDFILE, II-6-24
FILE, II-6-20
OPEN, II-6-24

Normal Mode, II-12-16

OBJECT, I1-7-5, II-7-7

Object Code Loader, I-1-6, I-3-1,
II-1-6

ODD Directive, II-11-26

OFF, 1I-11-14B

OF0, II-11-14B

Octal Numbers, II-9-7, II-11-56
OPEN, II-6-24

Operand Field, II-11-44
Operation, I-6-1

Operation Field, II-11-19
Operator Communication, I-3-36

Operator Communication Cards,
I-2-30

Enter Executive State (XS),
1-2-32 '

K-9
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Hardcopy Message ($REMARK),
'I1-2-31 ‘ '

Operator Message Cards, I-5-2
Dismount Tape (DISMOUNT)
I-5-5
Mount Tape (MOUNT), I-5-4
Operator Acknowledge
(HALT), I-5-3 V
Operator Information
(TYPE), I-5-3
Operator Priorities, II-11-69
Operators, II-11-61
OPTIONS, II-7-4
OUTPUT Statement, II-6-7
Overflow (0), II-11-73
OVERLAY, II-4-40
Packing Rules, II-4-37
- DENSE, II-4-39
MEDIUM, II-4-38
NONE, II-4-38
OVERLAY, II-4-40
PACK Statement, II-5-40
Paraforms, II-11-40
PARAMETER, II-4-18A

Parenthetical Grouping,
I1-11-70

Parity Decision Statement,
II-5-55

PAUSE, I1-2-30, I-2-31

Performing the Bootstrap Load,
1-6-3

Peripheral Utilities,
I-5-1 .

I-1-7,

Pooling Statements, II-7-12A
Pésitioning by Files, II-6-28
Positioning by Records, II46—30
Position Tape Cérds, I-S;S

Rewind (REWIND), I-5-7

Skip Backward Specified
Number of Files
(BKFILSKP), I-5-6

Skip Backward Specified
Number of Records
(BKRECSKP), I-5-7

Skip Forward Specified
Number of Files (FILSKP),
I-5-6

Skip Forward Specified
Number of Records
(RECSKP), I-5-6

POS Modifier, II-5-15
P Register, II-12-2
Procedure Call, II-5-16

PROCEDURE DeclaratiVe, 11-4-1,
I1-4-8

Procedure Linking, II-5-15
Procedure Switch Call, II-5-23
Processing Conventions, II-9-15

Program Structure Declaratives,
IT1-4-1

AUTO-DD, II-4-1, II-4-7
END-AUTO-DD, II-4-1, II-4-8
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END-FUNCTION, II-4-1, Record Length Determination,
11-4-11 I1-6-32
END-HEAD, II-4-1, II-4-3
END-LOC-DD, II-4-1, II-4-7 RECSKP, I-5-6
END-PROC, II-4-1, II-4-8
END-SYS-DD, II-4-1, II-4-4 REFORMAT, I-5-11
END-SYS-PROC, II-4-1,

I1-4-13
END-SYSTEM, 1II
FUNCTION, II-4-

Reformat Tape I-5-22

1
4
4-1, 11-4-14
1, I1-4-11 Relational Expressions, II-5-5
I1-4
I
)
I

HEAD, II-4-1, I 2
LoC-DD, II-4-1, II-4-6 Relocatability, II-11-70
-PROCEDURE, II-4-1, II-4-8 o
SYS-bD, II1-4-1, II-4-4 Relocation (R), II-11-73
SYS-PROC, II-4-1, II-4-5 ,
SYS-PRCC-REN, II-4-1, Replacement Statements, II-5-26
I11-4-6

SYSTEM, I1I-4-1, II-4-2 RES, II1-9-4

Pseudo-operations (MACROS), RES Directive, II-11-35

I-1-8
RESUME Statement, II1-5-66
P-SWITCH Declarative, II-4-55
' - RETURN Function, II-5-19
- PTRACE, 1-2-61
: : REWIND, I-5-7
PTRACE Statement II-8-11
RF$ Directive, II-11-35
PXL Directive, II-11-34
SAVLODGO, I-3-6B
RANGE, I-2-61
; Scaled Decimal Numbers, II-9-9
RANGE Statement, II-8-7 ,
Search Decision Statement, II-5-50
READ, I-5-17 '
' SEGEND Directive, II-11-36
READ/Compare Tape Cards, I-5-17
' v Segmentation, II-11-8
Compare Tapes (COMPARE),

1-5-19 SEL-ELEM, I-3-8, II-7-4, I1-7-24
Read into Memory (READ), N
©1-5-17 SEL-HEAD, II-7-4, 1I-7-24
READ to Cards or Printer SEL-POOL, II-7-4, II-7-24

(TAPEOUT), I-5-18
SEL-SYS, II-7-4, II-7-24
Read Formatted Tape Record,
- I-5-23 SETADR Directive, II-11-37
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SET Statement, II-5-26 ' ~ Statements, II-11-5
SHIFT Statement, II-5-39 Statement Blocks, II-5-59

- Side-by-Side Listing, II-11-72 Status Assignment Statement,
' : I1-5-32
Simple Statement, II-5-1
’ STOP Statement, II-5-45
Single Word-to-Multiword State-

ment, II-5-36 Subfields, II-11-5

SIR Registers, II-12-7 SUB-TABLE Declarative, II-4-31
SNAP, 1-2—61 SWAP Statement, II-5-38

SNAP Statement, II-8-5 ' SWITCH Declarative, II-4-50
SOURCE, II-7-5, II-7-6 Switch Referencing, II-4-59
§?uiie7geck Organlzatlon, Symbol Analysis Format, II-10-6

Symbol Definitions, II-12-19
Source Listing Format, II-10-1

Symboli¢ Conventions, II-12-17
Special Considerations,

I1-11-82 Symbols, II-11-62
SPILL, II-7-4, II-7-32 SYS-DD Declarative, II-4-1,
I1-4-4

SPR Registers, II-12-6
SYS-INDEX, II-7-4, II-7-27
S Register, II-12-3 o
> SYSMAKER, I-2-15
Standard Input, I-1-9, I-2-33
' ' SYS-PROC Declarative, II-4-1,
Standard Output, I-1-9, I-2-35 I1-4-5

DISPLAY, I-2-61 SYS-PROC-REN Declaratlve, 11-4-1,
PTRACE, I-2-61 I1-4-6 ‘
RANGE, I-2-61
SNAP, I-2-61 System (CMS-2), I-1-3, I-2-3,
Tape A551gnment/Release, I11-1-3
1-2-33, I-2-49
TRACE, I-2-61 - System Component Call Cards,
Type Message ($TYPE), I1-2-14
I-2-30
Type Message PAUSE (ACKN) Call Assembler ($ASM, U),
($HALT), I-2-30, I-2-31 I-2-15

K-12



M-5035
Change 5

CMS-2 KEYWORD INDEX (contd)

Call CMS-2 Compiler
($CMS-2), I-2-15

Call Librarian
($LIBEXEC), I-2-15

Call Peripheral Utility
Routines ($UTILITY),
I-2-15

Call Relocatable Object
Code Loader ($LOAD),
I-2-15

SYSTEM Declarative, II-4-1,
I11-4-2

System Linkage, II-4-64
EXTDEF, II-4-65
EXTREF, II-4-66
TRANSREF, II-4-66

System Messages, I-6-14

System Tape Generator, I-1-8,
I1-1-8

Table, II-4-44
TABLE Declarative, II-4-19
TABLEPOOL, II-7-4, II-7-16

Table Search Statement,
I1-5-48

Table-to-Table Statement,
I1-5-35 }

TAPEOUT, I-5-18

Tape-to-Card or Printer,
I-5-23 ‘

Task State, II-12-8
TRA Directive, I-3A-4
TRACE, I-2-61

TRACE Statement, II-8-9
Transfer Declaratives, II-4-50
Double Procedure Switch,
I1I-4-56
Index Procedure Switch,
I1I-4-55 '
Index Switch, II-4-50
Item Procedure Switch,
I1-4-58
Item Switch, II-4-53
P-SWITCH, II-4-55
SWITCH, II-4-50
TRANSREF Linkage, II-4-66
Truncation (T), II-11-73
TSD, I-3-7
Two-Level Diagnostics, II1-7-12
TYPE, I-5-3

Type Message and Await Response,
I-5-21

Type Operator Messages, I-5-21
UC Directive, I-3-26

ULTRA, II-11-12

Undefined Labels, II-11-75
Undefined (U), II-11-73

UNTIL Clause, II-5-66

User I/0 Chains, 1-2-48

User Program Execution Cards,
I-2-15 ‘

User Routine Execution, I-5-27
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Utility Control Cards, I-5-2
Vélidity Statement, II-5-48

Value Block, II-5-76

VARY Block, II-5-61, II-5-67
VARY Statement, II-5-62

VRBL Declarative, II-4-15

Warning, II-11-75

WHILE Clause, II-5-65

Whole Table, II-4-45
WRD Directive, II-11-38
WRITE, I-5-8

Write Formatted Tape Record,
I-5-22 ,

Write on Tape Cards, I-5-8

Convert to System Data
Card (CONVERT),
I-5-15

Duplicate Tape
(DUPLICAT), I-5-10

Reformat Tape
(REFORMAT), I-5-11

Write End of File Mark
(WRTFILMK), I-5-10

Write from Memory
(WRITE), I-5-8

Write in Bootstrap
mat (BOOTWRT),
I-5-23 , v

Write Tape from Cards
(CARDTAPE), I-5-12

For-

WRTFILMK, I-5-10

I-5-14,

XS, I-2-32

$AREG, I-2-16
$ASG, I-2-12
$ASM, U, I-2-15
$BREG, I-2-16
$CALL, I-2-17
$CMS-2, I-2-15
$DUMP, I-2-18
$ENDJOB, I-2-12
$EOI, I-2-12
$FORTRAN, I-2-15
$HALT, I-2-30, I-2-31
$JOB, I-2-10
$KEYSET, I-2-17
$LDUYK-20, I-2-15, I-3A-1
$LIBEXEC, I-2-15
$LOAD, I-2-15
$PATCH, I-2-26
$REMARK, I-2-31
$SEQ, I-2-19
$SNAP, I-2-21
$SYSMAKER, I-2-15
$TRA, I-2-18
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$TYPE, I1-2-30
$UTILITY, I-2-15
/JADD, I1-4-10
/BEGINEL, I-4-19
/BUILD, I-4-6
/CHANGE, I-4-17
/COPY, I-4-12
/CORRECT, I-4-20
/D, 1-4-22

/DEL, I-4-15
/DEP, I-4-19
/EDIT, 1-4-7

/EL name, I-4-20
/END, I-4-21
/ENDCOR, I-4-20
/ENDEL, I-4-19 |
/ENDLIB, I1-4-7
JHISTENT, I-4-9
/I, 1-4-21 |
JLIST, 1-4-6
/RELEASE, I-4-8
/TAPID, I-4-8

CMS-2 KEYWORD INDEX (contd)

'K-15/K-16 (Blank)
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