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Index To Tlml~g Tables gy Op Code • 

-~---~--------------~-----~----~---~-~-------~--~~------~-~~-~--
I OF I Page I 
I Code I I I Type I Oescript ion I 
1--------------------------------------------------------------1 

I I I 

00 
01 
02 
03 

04 
05 
06 
07 

o~ 

09 
OA 
oe 

oc 
0 f) 
OE 
Of 

10 
11 
12 
13 

14 
15 
16 
17 

18 
19 
1A 
18 

1c 
10 
1E 
1F 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

41 
41 
41 
31 

31 
31 
31 
41 

41 
r.1 
41 
41 

31 
31 
31 
31 

31 
31 
31 
31 

41 
l+1 
41 
41 

l+ 1 
41 
l+1 
I+ 1 

41 
l+ 1 
t+ 1 
!+ 1 

I MN Idle I 
I Illegal I 
I Illegal I 
I No op 
I 
I NT 
I 
I NT 
I 
I 
I MN 

r 
I 
I 
r 
I 
I 
I 
I 
I 
I 
I 

8R 
MN 

MN 
MN 
MN 
MN 

RG 
RG 
NT 
NT 

NT 
NT 
NT 

NT 
NT 
NT 
NT 

Ereakr~int - Yalnt~nance 

Vold Instruction Stack 
Fault Test - Malnterance 
Illeg2I 

Input/Output Per R 
tXlt Force 
Transmit CR) to Mori tor Interval T Imer 
Illegc:I 

Store Associative Feglsters 
Load Associative Fegisters 
Translate External Interrupt 
Load Keys, Translate Address I 

t 
Convert BCD to Binary, Fixed Length I 
Convert 8lnary to eco, Fixed Length I 
Load Byte I 
Store 8yte I 

I 

Blt Compress I 
Bit Merge I 
Bit Mask I 
Illegal I 

' I Illegal I 
I Ilfegal I 
I Illegal I 
I Illegcl I 
I I 
I Form Feoeated Bit ~ask, Leading Zeros I 
I Form Feoeated Bit Mask, Leading Ones I 
I Count Leading Eouaf s t 
I Count Ones In Field R I 
I I 

-----~--------------~--~----------------------------------~-----
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Index To Timing Tahles By Op Code (Cont.> 

-----------------~-~---------~---~--~--------~-----~---~-----~-~ 
I OP I Page I I 
: Code I # I Type I 0 ~script ion I 

1--------------------------------------------------------------1 
I I I 

I 20 I 31 BR Branch i f R EQ s <32-Bit FP) I 

I 21 I 32 BR Braner i f R NE s <~2-e1t FP) 

I 22 I 32 BR Bran ct·' i f R GE s (3(?-tilt FP) 

I 23 I 32 BR Braner i f R LT s (32-8it FP) 

I I 
I 2r. I 32 t:JR Pr an ct- i f R EO s {(£.- 0 it FP) 

I 25 I 32 BR Bran ct·- i f R NE s (f.~-Plt FP) 

I 26 I 32 BR Braner i f R GE s <E4-Blt FP) 

27 I 32 BR Branch i f R LT s (£4-Bit FP) 

I 
2~ I 41 NT Scan Foual 
29 I 41 Illegal 
2A 32 RG frter L2ngth of p with I< H» 
28 32 RG Add to Lengtt"' Fie la 

2c ~2 RG Logical Exclusive CP 

20 32 RG ANO 

2E 32 RG lo~ical Inclusive OP 

2F 32 BR Register 8lt Braner an·1 Alter 

30 32 RG Shift R Per s 
31 32 SR Increase R and Branch 1 f p '# 0 

I 32 33 BR 81t 8ranch and Alter 

I 33 33 BR Data Flag Register Alt Branch and A It er 

I 
I 34 33 RG Shift R Per ( s) 

I 35 33 BR Of'crease R and 3rancn 1 f R "I 0 

I 36 33 BR Bra net" and Set R to Next Instruct! on 

I 37 41 NT Trans rr it Job Interval Timer 

I I I 
I 38 I 33 IN I Transmit R (Q0-15) to T <00-15> 
I 39 I l+1 NT I Transrrlt Real-Tl me Clock 

3A I 41 NT I Transmit R to Job Iriterval Timer 

38 I ft 1 13R I Data Flag Register Load/Store 

I I 
3C I 33 NT I Ha If ho rd !njex ~1u I t l p I y I 

30 I 33 NT I Index Multiply I 

3E I 34 I IN I Ent~r R with I (16) I 

3F I 3 .t+ I IN I Increase R by I ( 16) r 
I I I I 

··---------------------------------------------------~-----------
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Index To Tlmlng Tables By Op Code <Cont.) 

-----~------------------~----------~--~~-~---~-~---~-~---~-~--~~ --
I OP I Page I I 
I Code I fl I Type I Oescrlptlon I 

1--------------------------------------------------------------1 
I ' 

40 34 RG I Add u I 

I 41 34 RG I Add L I 

I 42 34 RG I Add N I 

I 43 42 I Illegal I 

I I I 

f lt4 34 PG I Subtract u ' I 45 34 RG I Subtract L I 

I 46 34 RG I Subtract N I 

I 47 t+2 I Ilfegal I 

I I 

4~ 34 RG I Multiply u I 

4g 37 RG I Multiply L I 

4A 42 I Illegal I 

48 34 RG I ~ultlply s r 
I I 

4C ~4 RG I Dlvide u I 

40 34 IN I Ha If r.ord Enter R I 

4E 34 IN I Ha If "'ord Increase R I 

4F 34 RG I Divide s 
I 

50 31+ RG Truncate 
51 34 RG Floor 
52 34 RG Celling 

53 34 RG Slgnlflcant Sauare Root 

5ft 35 RG Ad Just Slgnlflcance 
55 35 RG Aa]ust Exponent 
56 42 NT Select Link 
57 42 Illegal 

56 I 35 RG Transmit 
59 I 35 I RG Absolute 
5A I 35 I RG Exoonent 
58 I 35 I RG Pack 

I I 
. I 5C I 35 I RG Extend 

I 50 I 35 I RG Index Extend I 

I 5£ I 35 I NT Load T I 

I 5F I 35 I NT Store T I 

l I I I 

-----~---------------------------------------------~-~---~~----~ 
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Index To Tlmlng Tables 9y Op Code (Cont.> 

----------~--------~-~-------------~-----~-----~----~~----------
I OP I Page I I 
I Code I f. I Type I Oascriotlon I 

1-------------------------------------------------------~------1 
I I I 

I 60 35 I RG Add u I 

I 61 ~5 I RG Add L I 

I 62 ,35 I RG Add N I 

I 63 35 I RG Add Address ' I r I 

I 64 35 RG Subtrcct u ' I 65 35 RG Subtract L I 

I 66 35 RG Subtract N I 

I 67 35 RG Subtract Address I 

J 
I 

I 68 36 RG ~ultlrlv u I 

6g 36 RG Multiply L I 

6 fl 42 Illegal I 

6~ 36 RG ~ultlply s I 

' 6C 36 RG Divide u I 

• 60 36 RG Insert I 

I 6E 36 RG Extract ' 
I 6F 36 RG Civide s I 

I 
I 

I 70 36 RG Truncate 
I 71 36 RG Floor 
I 72 36 RG Cel 1 lrg 
I 73 36 RG Slgnlflcant Sou are Poot 

I 
I 7'+ 36 RG AdJust Slgnlflcant 

I 75 3& RG AdJust Exponent 
I 76 36 RG Contract 
I 77 36 RG Rounded Contract 

I 
I 78 3& RG Transl'flit 
I 7q 36 RG Absolute 
I 7A I 36 RG Exponent 
I 78 I 37 RG Pack 
I I 
I 7C I 37 I RG Lengt~ 

I 70 I 42 I NT I Swao 
I 7E I 37 I NT I Load T 
r 7F I 37 I NT I Store T 
I I I I 
----------------------------------------------------------------
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Index To Timing Tables 8y Op Code <Cont.) 

---~-~-~------~---~-----------------------~--------~-------~----
I OP I Page I 

~ I 

I Co1e I t I Type I Description I 

1--------------------------------------------------------------1 
I 

I 

J 80 42 VT Add u I 

I 81 42 VT ti dd L I 

I 82 42 VT Add N I 

I 83 42 \IT Add A I 

I 
I 

I 84 42 VT Subtrcct u r 

f 85 42 VT Subtract l I 

86 42 VT Subtrc,ct N I 

87 42 VT Subtract A I 
I 

8 '3 42 VT ~ultiply u I 

89 42 VT Multiply l I 

BA 42 VT Shlft I 

88 42 VT Multiply s I 
I 

BC 42 VT Divide u I 

80 42 Illegal I 

8E 42 Illegal I 

8F 42 VT Olvlde s I 
I 

90 t+2 VT Truncate I 

91 42 VT Floor I 

92 42 VT Celling I 

93 42 VT Significant Souare Poot 

9!+ 42 VT Ad]ust Signlficance 
95 43 VT AdJust Exponent 
96 43 VT Contract 
97 ft 3 VT Rounded Contract 

I 
9~ 43 VT I Transmit 
99 43 VT I Atsolute 
9A 43 VT I Exponent 
98 43 VT I Pack 

I 
gc 43 VT fxtend 
90 43 VT Logical 
9E 43 I I I e g c I 
9F 43 Illegal 

- -------- ------ -------------------------------------------~~--~-
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Index To Tlmlrig Tables ey Oo Code <Cont.) 

-~~-~--~~----~--~~-----~~-----~--------------~---~--~-~-~--~-~--~ 
I OP I Page I 

-- I 

I Code I ' I Type I Description I 

1--------------------------------------------------------------
I I 

AO I 43 sv I Add u 
~1 I 43 sv I Add L 

fJ2 I 43 sv I Add N 

A3 I 43 I Illegal 

I I 
A Cf I 43 sv I Subtr2ct u 
AS I 43 sv I Subtract L 

A6 I 43 sv Subtract N 

A7 I 43 I lie gal 
I 

A 6 I 4 3 sv Multiply u 
A9 I 43 sv Multiply L 

~ fJ I 43 Illegal 
A9 I 43 sv ~utticlv s 

AC 43 sv Divide u 
AG 43 I 11 ega I 
AE 43 I Illegal 
AF 43 I sv Divide s 

I 
BO 37 I BR Index Branch 
81 37 I RR Ir.dex Branch 
82 37 I BR Index 9r anc h 
83 38 I BR Index 8ranch 

I 
81+ 36 I BR Index Branch 
85 38 I BR Index Branch I 

86 38 I BR Braner to Immediate Address I 

87 43 I VH"' Transfl'lt List Inde><ed I 

I I 

ea 44 I VM Transrrlt Reverse I 

89 44 I Iltegal I 

BA 44 I VM"' Transrrlt Indexei List I 

88 44 I NT Mask I 

I I 

BC 44 I NT Comoress I 

eo 44 I NT Merge I 

BE 18 I IN Enter R I 

BF 38 I IN Increase R I 

I I 

-----~-~---------------~-~------------------------------~----~--

• = Multi-pass 
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Index To Tlmlng Tables 8y Oo Code <Cont.> 
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' OP I Page I 
I Code I # I Type I Oescrlptlon I 

--------------------------------------------------------------1 
I I 

co 44 I VM Select EQ A EQ g ' It erri Count to c I 

Ci 44 I VM Select NE A NE 9, Item Count to c I 

c2 44 I VH ' Select GE A GE a, Item Count to c I 

C3 44 I VH I Select LT A LT 8, Item Count to c I 

I I I 

Ct+ 44 t NT I Corroare EQ A f Q g, Order Vector I 

cs 4l+ I NT I Como are NE A NE '.'.'!, Order Vector I 

Co 41+ I NT I Corrioare GE A GE 8, Order Vector I 

C7 44 I NT I Cowoare LT A LT R, Order Vector I 

I I I 

c~ 44 I NP' I Searer ~Q, Index List I 

cg 44 I NT"' I Searer NE, Index Llst I 

c~ 44 I NT"' I Searer GE, Index List I 

Cl3 44 I NT• Sear ct·, LT, Index List I 
t 

cc 44 NT Masked g1nary Comoc;re I 

co 44 IN Ha If ~ord Enter R 

CE 44 IN Ha I f \.:ord Increase p 

CF 44 NT Arithmetic Compr2ss 

DO 44 VM Average 
01 44 VM fldJust Mean 
D2 45 Illegal 

C3 '+5 Illegal 

04 45 VM Average Differential 
05 45 VM De I ta 
06 45 Illegal 
07 45 I lie gal 

' 
08 45 NT Maxlm\Jm of A to c, Item Count to 8 I 

09 r+5 NT Mlnimum of A to c, Item Count to B I 

DA 45 VM Sum 1 

08 45 VM Product I 
I 

oc 45 VM I Vee tor Oot Product I 

DD 45 I Illegal I 

CE 45 I Illegal I 

CF t+5 VH I Interval ' 
I 1 

--- ... - -- ------ -------------------------------------------------
•=Mu I t l -o ass 
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Index To Tlmlng Tables ev Op Code <Cont.) 

~-~~-~-~~~----~-----~----------~-----------------------~--~---~-

I 
I 
I 
I 
I 
I 
I 
I 
I 

OF I Page I I 
Code I I I Type I Oescriptlon 

----~-~~-----------------------------------------------------~ 
I 

EO I 45 Illegal 
E1 I 45 Illegal 

E2 I 45 Illegal 
E3 I 45 Illegal 

I 
E4 I 45 Iltegal 

ES I 45 Illegal 
E6 I 45 Illegal 
E7 I 45 Illegal 

I 
E8 I 45 Illegal 
Eq I 45 Illegal 
EA I 45 Illegal 
E8 ' 45 Ilfegc;I 

EC 45 Illegal 

ED 45 I I I ega I 

EE 45 Illegal 
EF 45 I 11 ega I 

FO 45 LS Logical Exclusive OP 
Fi 45 LS Logical ANO 

F2 45 LS Logical Inclusive OP 
F3 45 LS Logical Stroke 

F4 46 LS 1 Logical Pierce 
F5 46 LS I Loglcal Implication 
F6 46 LS I Logical Inhibit 
F7 46 LS I Logical Eauivalence 

I I 
F8 46 I ST I Move Eytes Left 
f '3 46 I I Illegal 

FA 46 I I Illegal 
F8 46 I I Illegal 

I I 
FC 46 I Illegal 
FD 46 I Illegal 
FE 46 I Illegal 
FF 46 I Illegal 

I 

' I 
I 
t 
I 
I 
I 
I 
I 
I 
I 
I 

-------- -------------~-~---------------------------~------------
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SCOPE 

This tlming spacificatlon__ ls Intended for persons 
already havlrg familiarity wlth CYBER 200 concepts, 
terminology and general descrlotlon as contalne1 ln 
the applicable speclficatlons. In particular, this 
timing soeclflcatlon depends on much of the ~aterlal 
In the CY8ER 205 Functional Co~puter Speciflcatlon 
10358025· T~e times contained In this speclf icatlon 
for the CYAER 205 are prelimi~ary estimates wlth 
little verification being complete at this time. 

In genera I, those instructions executed wl If be 
verlf ied via sl~ulatlon. 

APPLICA~LE DOCUMENTS 

(To be added) 

REQUIREMENTS 

General Oescrlot Ion 

The tables In Section 3.2 are ceslgned to provlde 
tlmlng data for the Instruction seauences in the 
CYBER 205· All timing data is expressed In 20 
nsec. minor cycles. 
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(Continued) 

Scalar lnstructlons ar~ expressed as d~scrlbed 
below. 

The lSS~f column of the tables contains the mlnlmum 
number of minor cycles between the issue of the 
specific lnstructl~n listed lr tre left column and 
the issue of the next instruction in the seauence. 
Various operand or memory conf tlcts Cas discussed 
later) can cause a1dltlonal delay beyond this 
mlnlrnum tlme. 

The Issue column of the tables is sub-divided when 
appropriate lnto three cate9orles as defined below: 

NB No Branch 
IS8 In Stack 8ranch 
OS8 Cut of Stack Branc~ to f lrst ouarter 

sword. Thls time ~ust be increased ny 
1, 2 or 3 lf the Era0ch address ls In 
the 2nd, 3rd or 4th ouarter sword 
respectively. 

The non-branch lrstructlons use the entry under NB 
or No Brar·ch. Example 1 11 lustrates a simple, no 
conflict, Branch seouence. 

For thls example and all followlng exarrples, the 
calculations are based on values from tables 3.1-1, 
3.2-1 and 3.2-2. The times ur.der each column are 
based on Issue or 9usy (L/S or O/C) tlme plus SS, RF 
and MEH. 

The R, s, T, A, x, Y, B, C, and Z under instr-uctlon 
reoresents the approorlate descriptors from the 
instruction. Nor oertlnent data ls reoresented by 
a -. 
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-----------~--Ilfil. 

INSTRUCTION 

F R/G SIX T/A F.F. IB.!.S.Y__ REGISTER 

A) 60 
8) 25 

C) 60 
0) 25 

E) 

0 5 8 
1 CNR) -

--------//---------------------
11 
12 17 20 
13 COSS) -

--------//---------------------
41 
42 

Instruction (8) ls a branch with conHtlon not met; 
therefore lr.struction CC> issues at time 12. 

Instruction. <0) is a branch with condltlon met to 
Instruction CE) whose address ls out of stack and 
fal Is in the third quarter sword therefore; (E) •s 

Issue = Time 13 + OSB (0) t 3rd Quarter Sword 
= 13 + 27 t 2 
= 42· 

The Ef£.!lI_AY.!ll~~lf column of the tables contains 
Information necessary to time instruction seauences 
w i th opera n d depend enc l es • The f l rs t co I um n, SS or 
shortstop, contains entries for those Instructions 
which use the Floating Polnt Unit. These are the 
instructions which may use the srortstoo feature to 
provide an Input ooerana. Thls entry ls the number 
of minor cycles after Issue that the result operand 
wl I I be avallable at the shortstop for use with a 
following lnstructlon. 

If instruction A issues at mlr.or cycle x, any 
following Instruction, 8, needing the result of A 
must issue no later than minor cycle X+SS to 
utlllze tre shortstop. A f lcctlng point 
Instruction ~eedlng the result of A, can be issued 
before X+~S ard ~alt at the input of f 1oatlng point 
for the shortstopoed result of A. This al tows 
other non-f loatirg point instructions 



' . . 

A> 
8) 
C) 
0) 
E> 
F) 

G) 
H) 

I> 

J) 

K) 

L) 

t-1) 
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F 

_ _y_ 

60 
60 
60 
60 
60 
60 
60 
7F 

60 

60 

60 
60 

34 

<12,13,zF,31,32,35,35,5E,5F,1E,1F, <Bo-B5l c.xxox-x> 
and 96) to Issue. The resultlr9 tlme of an 
Instruction that issues a~d waits for shortstop 
wl 11 be as 1 f it had Issued at the Ideal time to 
match shortstop. A subseouent instruction reaulrlng 
access to f I oat lr.g point wl 11 not Issue any ear 1 ler 
than {XtS~} + 1· 

If lnstructlon 8 Issues later than cycle X+SS, thus 
missing the shortstop; instruction B must wait 
until at least X+RF. At thls tlme the desired 
operand wil I be available frorr the Pegister F lie. 
Exarrole 2 11 lustrates oper3tlcr.s uc:;lng shortstoo. 

NOTE: Instructions that reauire 64-bit ooerands 
carnot shortstop the result of a 32-blt 
operation and vice versa. 

_________________ ll!1f _________________ 

INST~UCTION 

R/G S/X T/A F.P. __ RJ;SUJ.D_ ~!J~_Y - REGISTER 

_.fl_ _z_ _ _c_ l.S.S!!E ~l~~~.EQ .s~ RE r.fJ1 LLS .QL~ £f ll!.Sf 

12 0 5 8 
1 6 q 

2 7 10 
3 8 11 
'+ q 12 

12 1'+ 5 10 13 
1'+ 14 6 

7 ( G) 17 (H) 9 14 
8 (G) 

15 g <G> 
10 < G) 15 18 (G) 
11 16 19 (!) 

1 '+ 16 12 
13 18 21 

16 15 1'+ 
15 (K) 

16 ( K) 

17 (10 

18 ( K) 23 26 
19 24 27 
2 fJ 
21 (M) 
22 25 28 
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Instruction CF) has a source operand con ft let with 
instruction <A> whose SS time 5 matches instructions 
(F) •s earl lest Issue tlme':_s, tt-erefore no delay In 
ls sue. 

Instruct Ion CG> has a source ocerand cont I let 
wlth lnstructlon (F) and has to wait untll 
Instruction (F) •s SS time 10 tcfore it can 
proceed but because one instruction can be 
stacked ln front of the F.P. unit instruction CH) 
can issue and execute. 

Instruction (J) ras a sourc~ crerand conflict with 
Instruction <F>. The earliest it can issue ls time 
12 and ml~ses Instruction (F)'s SS time 10, 
therefore it has to wait until RF time 13 of 
instruct ion <F). 

Instruction CK) t"as a source conflict wlth 
instructions (!) and (J). It tries to issue as 
e3rly as tl~e 14, but has to hcit until time 18 
which is the latest SS time of Instruction <I> and 
J). It wl 11 stack in front of the F.P. unit but 
does no qooo In this case because the following 
Instruction reeds the same unit. 

Instruction (M) ~as a register file write conflict 
and must walt untll the next avallable RF ooening 
before lt can issue. 

The last column under RESULT µVAILA8LE CMEM) 
contains entries for those scalar instructions <13, 
32, 5F, 7Fl which store a result into Central 
Memory. Tt•e time I lsted ls the mlnlmum time untl I 
the operand is ir. memory and available for use. 
The time may also be Increased by 4 minor cycles If 
the desired memory bank is busy. 

The ~~ll-fll~Y column of Table 3.2-1 concerns 
Instructions Issued to either the Olvlde/Convert 
(D/C) Unit or the Load/Store Unit (L/S). The 
Oivl1e/ Convert Unit executes the 10, 11, ~C, 4F, 
53, 6C, 6F and 73 instructions. 

This unlt ls the only portion of Flo3tlng Point 
wrlch ls not a Pipe; thus the aooroprlate unit busy 
time list~d in Tobie 3.2-1 must elaose before 
another instruction c3n be iss~ed to the 
Olvlde/Corvert Unit. FloatinQ Point instructions 
other than these eight may be issued to Floating 
Dolnt while the Clvlde/Convert Unlt ls busy. 
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A second lnstructlon from the set of eight can be 
l s sue d , bu t w l I I b e he I d i n f r o n t o f t he F I oa t 1 n g 
Point Unit and lssulng. of_ non-f loatlng point 
1 n s tr u c t l on s w l I I con t i nu e·. 

The Loa1/Store Urlt executes t~e 12, 13, 32, 5E, sF, 
7E and 7F instructions. There are six address 
registers ln the Load/Store Unit whlc~ enable 
reauests to be stacked and executed in the oroper 
order. The 12, 5E and 7E Instructions each reaulre 
one register and can be executed Cin the absence of 
memory coPf licts) at the rate of one load oer minor 
cycle. The 5F 3nd 7F lnstructlors each reaulre two 
address registers and can be executed at one store 
per two minor cycles. The 13 and 32 (not if G bits 
2 i 3 = 0) lns.tructlons each rPoulre two address 
registers and car be executed at one per 14 and 15 
minor cycles, resoectively. The rate ls determined 
from the unit busy (see table 3.2-1>. 

The LOAD/STORE Urlt ls then carahte of streamlng 
Load/Store irstructions (other than the 13 and 32) 
at one minor cycle per loai and two minor cycles per 
store assu~ing no Memory or Register File conflicts. 
For example, a stream of N loads w!l I execute in N + 
14 minor cycles from the Issue of the flrst load 
until the operand from the last load ls avallable In 
the Register File. The N + 14 comes from table 
3.2-1 where the 14 ls the RF time minus 1· 

The method of determlnlng the time of Issue for a 
load/store lnstructlon that ls waiting on a1dress 
registers to be released from previous load/store 
ooeratlon ls as fotlowsl 

A + A + 5 M.C. fmlnor cvcles) 
(for register release) 

Where A ls the u~lt busy time from Table 3.2-1 for 
the Instructions that release the register. 

Where 8 ls the sum of unit busies stacked uo prior 
to A. 

The methoc for determining result calculations for 
an instruction t~at waits on 2 unit busy an1 ls 
already Issued, ls to substitute the previous unit 
busy accu~ulated time and add the instructions SS, 
RF and/or busy time. See Exanole 3. 
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F 

_!_ 

A) 60 
8) 7E 
C) 13 

0) 13 

f) 60 
F) 7E 
G) 7E 
~) 7E 

I) 13 

J) 6F 
K) 6F 
L) 

A sequence of loads and store do not reference 
memory out of order. Therefore, a store followed 
by a load to the same Joc~tlon results In a delayed 
load of one memory busy (~ M.C.l mlnl~um. 

_______________ ll~I--------------
INSTRUCTION 

R/G 

_!L 

SIX TIA F.P. --~_ESU!-TS_ 13.JJ~_Y _ 

_ L _ _c _ I.S~il.E .Sl .f .c ~ _E_Q -52 RE _t:1[j .lL2 !J!~ 

0 5 8 
1 16 2 
2 
3 25 16 
l+ 
5 39 30 
6 11 14 
7 45 31 
8 46 32 
g 

--------!/---------------
21 47 33 
22 

--------//---------------
36 56 47 
37 91 94 67 
38 
39 ( K) 

--------/!---------------
87 ( K) 141 144 - 137 

Instruction CB> ls a load instructlon and Its 
calculations arel 

L/S Busy = Issue + L/S = 1 + 1 = 2 
Register Release = Busy + 5 = 2 + 5 = 7 
Result RF = Issue + RF = 1 + 15 = 16 

REGISTER 

8£1.f.A.Sf 

7 

21 

35 

35 
37 

38 

52 

Instructlon <C> ls a byte store and calculations 
are based on Issue tlme 2 or prlor LIS busy time 2, 
whichever ls largest, in this case either can be 
us ed. 

LIS Busy = LIS busy t L/S = 2 + 14 = 16 
Register Release = LIS busy + 5 = 16 + 5 = 21 
~em = L/S busy + Hin = 2 + 23 = 25 
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Instruction (0) ls a byte store and the busy time 
ls greater than Jssue time therefore& 

L/S Busy = L/S busy ~ LIS = 16 + 14 = 30 
Register Release = L/S busy + 5 = 30 + 5 = 35 
Mem = L/S busy + Mem = 16 + 23 = 39 

Load instruction (F•s> times wi 11 be based on busy. 

L/S Busy = l/S busy + LIS = 30 + 1 = 31 
Register Pelease = L/S busy + 15 = 31 + 5 = 36 
RF = L/S busy + RF = 30 + 15 = 45 

Instruction CG) ls the same as instruction (F) 
therefore all calculations will be 1 greater. 

Instruct Ion (H) is the same a~ Instruct l on CG> but 
its issue will be held uo because the 6 registers In 
Load/Store are busy by instruction (C) uses 2. (0) 
uses 2, CF> and <G> uses 1 aolece and wl 11 not issue 
until register release of instruction (C) time 21· 

L/S Busy = L/S busy + L/S = 32 + 1 = 33 
Register ~elease =LIS ~~sy + 5 = 33 + 5 = 38 
RF = L/S busy + RF = 32 + 15 = 47 

Instruction Cl) cannot issue tecause 5 of 6 
registers are busy and must wait until lnstr~ctlon 

(0) register release tl~e 35, thereforel 

L/S busy = LIS busy + L/S = 33 + 14 = 47 
Register Release = L/S busy + 5 = 47 + 5 = 52 
Hem = L/S busy + Hem = 33 + 23 = 56 

Instructions (J) and CK> use the DIC busy which ls 
not busy therefore {J) issues at time 37 and its 
calculations are based on time 37. 

SS = ISSUE + SS = 37 + 54 = 91 
RF = ISSUE + RF = 37 + 57 = 94 
DIC Pusy = ISSUE + O/C = 37 + 50 = 87 

Instruct ion (K) ca I cu I at 1 ons wl I I be based on DIC 
busy which ls greater than issue time. 

SS = O/C bu~y + SS = 97 + 54 = 141 
RF = DIC busy + RF = 37 + 57 = 144 
DIC busy = DIC busy + DIC = 67 t 50 = 137 

Instruction CU can Issue at time 39 and execute If 
1 t Is a non F • D • 1 n st r u ct 1 on , other w I s e l t mu st w a 1 t 
until time 88. 
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There are three Operand Oeoencencles which de lay 
Issue that must te considered. 

1• Source operar,d con f I let -- an instruct ion 
requiring the result of a previous lnstructlon 
as an lnrut operand waits until t~e operand 
becomtS available. 

2· Outout operard conflict -- an instruction cutout 
to the same ~eglster Fl le location as a 
orevlously Issued, but slower instruction, waits 
until the orevlous instruction stores Its result 
in the Pegist2r File, unless it also has a 
source operard conflict tt-en lt will go at the 
shortstop tlfl1e. 

3. Register File Write conflict -- an instruction 
cannot Issue if Its result arrives at the 
Register File at the same minor cycle as the 
result of a ~revlously Issued but slower 
instruction. 

Table 3.1-1 pertains to Instructions having greater 
than 1 miror cycle issue time. 

The first column lists the aoprooriate Instructions. 
The second column indlcates trP minor cycle of issue 
that a speclflc ooerand ls reaulred. The third 
column indicates the availability of shortstop for 
that specific operand. 

______________ ll.!:!_f ------------

INSTRUCTION 

F R/G S/A T/A F.P. _ _e~_y__ REGISTER 

A) 60 12 0 5 8 
8) 31 12 

C) 6 0 35 
0) 20 35 35 

E> 60 

1 
7COS8) 

31 
32 
33 
34 
35 
36(JSB) 
r+ 7 

36 39 
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Instruction (8) branches out of stack to 
Instruction (C) (in second ouarter sword). Its 
issue occurs at time 7.as opposed to time the RF 
time of instruction that Its depended on. The R 
descriptor ls ln the second cycle (from table 3.1> 
therefore: 

Issue = Issue + OS8+1 (second quarter s~ord) 
= 7 + 23 + 1 = 31 

Instruction <D> branches In stack to lnstructlon <E> 
and ls dependent on instruction (Q)•s SS time 35. 
~~cause (0) P ~ S 1escriot~rs are read ln the 
second cycle, issue starts at time 35. 
Calculations are: 

Issue = Issue + ISB = 35 + 12 = 47 

Timing descriptions for those instructions In the 
vector/string units are as follows. 

Eac~ instruction has two values in Its timing 
eouatlons. One value ls Issue time CINe> which ls 
the amount ~f time the issue unlt spends on this 
Instruction. The other value ls a busy time (V8AJ. 
Overlap does occur in most ca~es between 
vector/string Instructions Ctatle 3.2-2> and scalar 
instructions (table 3.2-1>. The exceptions are 
those instructions ln table (3.2-2> that do not 
have a (VBA) time. 

The busy time CVeAJ represents the number of cycles 
of parallel work that can be accomplished by the 
scalar Instructions before the next vector/string 
unit instruction will be executed. Overlap does 
not occur if the scalar Instruction reoulres the 
load/store unit instructions (04, OC, 00, OF, 12, 
13, 32, 5ft 5F, 7E and 7FJ. In this case, busy time 
CVBA) ls used to predict the eyecutlon start tlme 
for these instructions the sarr:e way it ls used to 
predict execution start time for a vector/string 
instruction. Their results and busy times wl II be 
Increased from (15-23) minor cycles because of 
common hardware between table 3.2-2 instructions and 
load/store unit Instructions. The start time of a 
v~ctor string instruction ls lnf luenced by a 
preceding load/store unit instruction. The vector/ 
string operation wll I start w~en the load/store unit 
busy has 10 rrilnor cycles r~malr.lng. 

Table 3.2-2 lists the Instruction GP-CODE in the 
first col~m~, then the Issue tlme In minor cycle, 
the busy times lr minor cycles and in t~e last four 
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(Cont lnued) 

columns are the rate fnct2rs or oipe line slze 
(PLS). The PLS is given for both 2 and 4 oloe 
slze CPU's. PLS ls the number of elements oer 
minor cycle and ls constant or has different values 
for elements of 32 bit C32M) and 64 bit (64M) moves. 

~------~---1.l~~-~-----------
INSTRUCTION 

F S/G R/X Tl~ 

y 

I\) 6 0 
i3) 60 
C> 60 
0) 63 

E > '0 

Fl 60 
G l 60 
H) 60 
Il 60 
J) 60 
K> 60 
u 60 
Ml 60 
N) 60 
0) 6F 

P) 60 
Q) 60 
R> 60 
Sl 60 
T) 60 
U) 7E 

V) 60 

B 

00 
12 

00 

z c Issue Stacked .S..S E£ ~E~ 

12 

0 
1 
2 
3 
4+CIN3) 

----------11----------
21--
22 I 
23 I 
24 +V8A(E)-
25 +IN3 C0)-
26 I 
27 I 
28 I 
29 I 
30 I 

I 
----------//-1--------

93<-
94-1 
95 I 
96 +VBA C0)-
97 I 

280<-

281 

5 8 
6 9 
7 10 
4 7 

26 29 
27 30 
28 31 
29 32 
30 33 
31 34 
32 35 
33 36 
34 37 

98 111 
99 112 

100 113 
101 114 
102 115 

- 310 
286 289 

Instruct Ion <El wl 11 start Issue at tlme 4 even though 
designator 8's contents are not available until time & 
(instructions CC> RF tlm'?) because table 3.1-1 s~ows it 
ls not needed until the fourth cycle of the 
instruction. 

Instructlon (F) wl I I Issue at tlrre 21 using table 
3.2-2 I 
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3.1 (Cont lnued) 

Issue = Issue + IN8<E> = 4 + 17 = 21 
< ~--

Instru.c,tiQn (P) wl 11 Issue at tlrre 93 because the VBA 
C = 3 l+ • I .!ill I o f E ) , l s g re a t e r t ha n 1 s s u e t i me s o e n t b y 

J_ 21 
Instructions CF> through 00 therefore: 

Issue = Issye <Fl + VBACE> + IN8(0) = 21 + 3 .. 
I .!t.ll 1 
l 21 + 18 = '33 

Instruction (uJ wl 11 issue at tlrrP 314 because 
instruction CU) ls a load and canf"ot start until 
Instruction <o>•s busy ls expended therefore& 

I~sue = Issue (P) + V3AC0) = q3 + 62 + I !t.Jll = 280 
l-321 

Instruction (U)•s result to rec;ilster flte RF wll I be 
delayed by an additional 15 minor cycles minimum 
because of the previous vector Instruction. 

The total INE time for a link ooeratlon is the sum of 
INS•s for the 56 instruction Fi and F2. The vqA time 
ls the longer of Fi or F2. 

Al I times are approximate due to smal I variations 
listed under assumptions for vectors. 

Assumptions 

Calculation using tables does 3ssume an ideal situation 
and time must be added for tre fol lowing: 

1. Alignment of slot time for memory reference, up to 7 
minor ever es. 

2. Space tc:lbl e searches in Job mode: gt+ t ~ where N ls 
2 

number of element to search. 

3. Interruots. 

4. Vector conf llct with I/O 0-32 minor cycles only lf 
there ls a control vPctor. Not a hlq~ probability. 
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3·1 (Continued) 

5. Starting ban~ adjress of lnout. st_reams and output 
stream could add 4, 8 or 12 cycles. 

6. Reglster f lie conf llcts are calculated the sa~e as scalar 
instructions by using Tatle 3·1·1· Tre exact cycle 
the reqister ls needed for tha vector Instruction can be 
obtained from the table. 
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Table 3.1-1 

ORDER THAT DfSIGNATORS ARE READ.FOR MULTIPLE ISSUE 
INSTRUCTION AND IF THEY CAN USE SHORTSTOP OF A PRfVIOUS 
INSTRUCTION 

IINSTRUCTION ICYCLEI DESCRIPTORS I SHORTSTOP I 
1-----------------------------------------------------------1 I 13 I 1 I P&SET I No I 
I I 2 I T I No I 
1-----------------------------------------------------------1 I 20-27 I 1 I T I ~o I 
I I 2 I PKS 1 Yes I 
·-----------------------------------------------------------· I 2F l 1 I S I No I 
I I 2 I T I No I 
I I 3 I T I No I 
1-----------------------------------------------------------1 31&.35 I 1 I sg,r I No I 

I 2 I R I No I 
I 3 I P I No I 

-----------------------------------------------------------· 32 I 1 l S I No I 
I 2 I T I No I 

-----------------------------------------------------------· 
36 I 1 I S & T I No I 

I 2 I R I No I 
t 3 I R I No r 

-----------------------------------------------------------1 
5F I 1 I P ~ S & T I No I 

I 2 I T I No I ___________________________________________________________ , 
60 I 1 I R&SKT l Yes CR~S) I 

I 2 I T I No I 
~~~~~~----~--~~~-~--~-~----------~----~-----~--~------~~-~~' 

7 F I 1 I P &. S & T I No I 
I 2 I T I No I 

80-35.XOOX-Xf 1 
I 2 
I 3 
I 4 

eo-ss.xo1x-x1 1 
t 2 
I 3 

I P8.Y~Z 
I X&A 
I C&Z 
I X&.~&C 

I BKY&Z 
I X~AKC 
I C 8. Z 

eo-as.x1ox-x1 1 1 AKY 
I 2 I X\A 

eo-ss.x11x-x1 1 1 BKY 
I 2 I X8.A+Y 

1 I R 

I No 
I No 
I No 
I No 

I No 
I Yes CX+-A) 
f No 

I No 
I Yes 

f No 
I Yes (X+A) 

I No 
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I 
I 
I 
I 
I 
I 
I 
I 

Table 3.1-1 

ORDER THAT OESIGNATOPS ARE REAO,FO~ ~ULTIPLE ISSUE VECTOR 
UNIT INSTRUCTIONS OF WHIC~ CANNOT USE SrORTSTOP OF A 
PREVIOUS INSTRUCTION 

INSTRUCTION ICYCLEI DESCRIPTORS I SHORTSTOP I 
-----------------------------------------------------------1 

09 I 1 I S 8. T I No 
I 2 I Store Trace Reg. I No I 

-----------------------------------------------------------· 
14->Hn I 1 I S &. T I No I 
1C->1F I 2 I p r No I 

-----------------------------------------------------------· 
28 I 1 I T & S I No I 

-----------------------------------------------------------· 
33 I 1 I T I No I 

I 2 I Felc;tive Branch I No I 

-----------------------------------------------------------· 
70 I 1 t Store Trace Reg. I No I 

I 2 I s ~ T r No 
I I 3 I R I No I 

l-------------------~---------------------------------------
1 8Q->8C, BF I 1 I C I No 
I 90->9~ I I C+i IF GBIT 2=1 I 
I I 2 I Z I No 
I I 3 I A IF G8IT3=0 I No 

I I X I 
I I+ I 8 IF GBITt+=O I No 
I I Y I 
I 5 I A IF GBIT3=i I No 
I I B IF GgIT1+=1 I 

9C I 1 I c I No 
I I C+i IF GBIT2=1 I 
I 2 I z I No 
I 3 I A IF G8IT3=0 I No 
I I x I 
I I+ I I No 
I 5 I A IF GBIT3=1 I No 

-~-~-~----~---------------------~--~------------~-----~~---~ 
90 I 1 I c No 

I I C+i IF G8IT2=1 
I 2 I z No 
I 3 I A IF G8IT3=0 f No 
I I x I 
I 4 I 8 IF G9IT4=0 I No 
I I y I 
I 5 I A IF G8IT3=1 I No 
I I B IF G9IT4=1 I 

--~---------------------------------------------------~-----~ 
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Table 3.1-1 

ORDER THAT DESIGNATORS ARE REAO_FOR MULTIPLE ISSUE VECTOR 
UNIT INSTRUCTIONS OF WHIC~ CANNOT USE SHORTSTOP OF A 
PREVIOUS INSTRUCTION 

IINSTRUCTION ICYCLEI OESCRIDTQRS I SHORTSTOP I 
1-----------------------------------------------------------1 
I .Ao-A2, A4-A6l 1 I c i. z I No 
I A8, A9, AB, I 2 I Z I No 
I AC, AF I 3 I A IF G8IT3=0 I No 
I I I X I 
I I 4 I 8 IF G~IT4=0 I No 
I I I Y I 
l I 5 I A IF GBIT3=1 I No 
I I I 8 IF G8IT4=1 I 

1-----------------------------------------------------------
1 87 l 1 I STOFE TRACE REG. No 
I I 2 I C i A No 
I I 3 I 1 No 
I I 4 I A i X No 
I I 5 I B IF Gg!T4=0 ~o 

I I I Y 
I I 6 I 8 IF GBIT4=1 I No I 

1-----------------------------------------------------------e 8 I 1 I c I No 

BA 

I C+i IF GBIT2=1 I 
2 I Z I No 
3 I A IF GBIT3=0 I No 

I X I 
4 I B IF GAIT<t=O I No 

I Y I 
5 I A IF Gl=JIT3=1 I No 

I B IF GBIT~=1 I 

1 I C & A 
2 I Z 
3 I A & X 
4 I 8 K Y 
5 I 

I No 
I No 
I No 
I No 
I No 
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Table 3.1-1 

ORCER THAT DESIGNATORS ARE READ FOR MULTIPLE ISSUE VECTOR 
. --

UN IT INSTRUCTIONS OF W~IC~ CANNOT USE SHORTSTOP OF A 
FREVIOUS INSTRUCTION 

&INSTRUCTION ICYCLEI DESCRIPTORS I SHO?.TSTOP I 
-----------------------------------------------------------· es, BC, BO, I 1 I c & z I No I 

co-C3 I 2 I z I No I 
I 3 I A IF G8IT3=0 I No I 
I I X I I 
I 4 I 8 IF GBIT4=0 I No I 
I I Y I I 
I 5 I A IF GBIT3=1 I No I 
I I 8 IF G9IT4=1 I I 

C4-C7 I 1 I z I No 
I 2 I z I No 
I 3 I A IF GBIT3=0 I No 
I I x I 
I 4 I B IF G8IT4=0 I No 

• • 
y I 

I 5 I A IF G8IT3=1 I No 
I I 8 IF G8IT4=1 I 

-~--~~--~--------------------~-------------------~-~---~~--
C8-CB CF I 1 I c & A I No 

I 2 I z I No 
I 3 I A IF G8IT3=0 I No 
I I x I 
J 4 I 8 IF GBITt+=O I No 
I I y I 
I 5 I A IF G8IT3=1 I No 
I I B IF G9IT4=1 I 

I cc 1 I c t B I No 
2 I A & x I No 

-~--~--~----~~--~~-~---~---------~---------~~------~~-~---~ 
oo, 01, DI+' I 1 I c No 
cs I I C+i IF GAIT2=1 

I 2 I z No 
I 3 I A IF G8IT3=0 No 
I I x 
I I+ I B IF Gl'.3ITt+=O No 
I I y 

I 5 I A IF GBIT3=1 No 
I I 8 IF G8IT4=1 
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Table 3.1-1 

ORDER THAT DESIGNATORS ARE REAO,FO~ MULTIPLE ISSUE VECTOR 
UNIT INSTRUCTIONS OF WHIC~ CANNOT USE S~ORTSTOP OF A 
PREVIOUS INSTRUCTION 

&INSTRUCTION ICYCLEI DESCRIPTORS I SHORTSTOP I , ___________________________________________________________ , 
I 08 9 09 I 1 I C I No I 
I I 2 I Z I No I 
I I 3 I A IF G8IT3=0 I No I 
I I I X I I 
I I 4 I 8 IF GB IT 4 = 0 1 No I 
I I I Y I I 
I I 5 I A IF GBIT3=1 I No I 
I I I B IF G9IT 4=1 I I 

1-----------------------------------------------------------1 
I DA I 1 I C & C + 1 I No I 

I 2 I Z I No I 
I 3 I ~ IF GRIT3=0 I No 
I I X I 
I 4 I 8 IF G8IT4=0 I No 
I I Y I 
I 5 I t. IF GBIT3=1 I No 
I I B IF GBIT4=1 I 

OB I 1 I c I No 
I 2 I z I No 
I 3 I A IF GBIT3=0 I No 
I I x I 
I 4 I 8 IF GBIT4=0 I No 
I I y I 
I 5 I A IF G8IT3=1 I No 
I I B IF GBIT4=1 I 
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Table 3.1-1 

ORDER THAT DESIGNATORS ARE QEAO.FOR MULTIPLE ISSUE VECTOR 
UNIT INSTRUCTIONS OF WHICH CANNOT USE S~ORTSTOP OF A 
PREVIOUS INSTRUCTION 

IINSTRUCTION ICYCLEI DESCRIPTORS I SHORTSTOP I 
1-----------------------------------------------------------t 
J OC I 1 I C 8. C+i I No I 
I I 2 I Z I No I 
I I 3 I A IF G8IT3=0 I No I 
I I I X I I 
I I 4 I B IF G8IT4=0 I No J 
I I I Y I I 
I I 5 I A IF GBIT3=1 I No I 
I I I 8 IF G8IT4=1 I I 

·-----------------------------------------------------------· 
OF I 1 I C I No I 

I I C+1 IF G9IT 2=1 I I 
I 2 I Z I No I 
I 3 I A t B I No r 

-----------------------------------------------------------· 
F 0-F 7 I 1 I C ~ Z I No I 

I 2 I C & Z I No I 
I 3 I A ~ X I No I 
I 4 I 8 & Y I No I 
I 5 I I I 

-----------------------------------------------------------· 
F 8 I 1 I C &. Z I No I 

I 2 I Z I No I 
I 3 I A t X I No I 



... •i ----------------
rCONTROL OAT A I E N G I N E E R I N G NO. 10358026 

1-------------1 OATE 
I Corooration I s p E c I F I c A T I (1 N PAGE 30 
--~--~----~----- REV. 02 

--------~~--~------ SUPER COMPUTER OPERATIONS -----------~--~---

3.2 Basic Instructior Timing 

Table 3.2-1 Scalar Instruction Times 
. --

I Issue I Result ~vall. IUnlt Busy I 

----------------------------------------------------1----------1 
IInstructlonsl N9 I !SB I ose: S.S. I R.F. I MEM I LIS I O/CI 

l=======~~=-=-=.::.::=::..=.==::.=.=-::========-======~=-=-=============~====-.::=1 
I I I I I 
I I I I I 
I I I I 
I 03 I 1 I J I 
r 1 r 1 
I 04 20 I I I 
I I I I 
I 05 I I 32 I 
I I I I 
I 06 4 I I I 
I I I I 
I I I I 
I I I I 
I I I I 

oc 

00 

••oE 

OF-IN ARS 
OF-OUT ARS 

34 

148 

20 

g 
89 + 

I I 

31 

N 
2 

I 
I 
I 

46 

I 
I 
I 
I 
I 
I 
I 
I 

22 I 
<32+~ I 

2 I 
I t 
I 10 1 21 I 24 I 17 ' I I I I 
I 11 1 54 I 57 I 50 I 
I I I ' I I I 
I 12 1 I I I 15 11• I I 
I I t I t I ' ' 13 2 I I I 23 114• I t 
I I I I I I I 
I I I I ' I I 
I 20 11 12 I 27 I I I I I 

·----------------------------------------------------------------
• ~UST ADD 5 MC FOR REGISTER RELEASE 
• ~UST BE TREATED LIKE A VECTOR INST~UCTIC~-N=NU~PER WOQQS 

SEl!RCHEO 



---------------
ICCt\TROL DAT A I E N G I N E E R I N G NO. 10358026 
1-------------1 DATE 
I Corooratlon I s p E c I F I c A T I 0 N PAf,f 31 
---------------~ 

~ REV. 02 

------------------ SUPER COMPUTER OPERATIONS ------------------

Table 3.2-1 Scalar Instructlor Times (cont•d.) 

I Issue I Result tvall. IUnlt Busy I 

----------------------------------------------------1----------1 
I n s t r u c t l on s I N 8 I I 5 8 I 0 S 8 I S • S • I R • F • I M E M I l /S I 0 I C I 

========.::::=.::.::====.::..=.===-======----------------------------------· 
I I I I I I I I 
I & I I I I I I 

21 111 12 I 27 t I I I I 
I I I I I I I 

22 111 12 I 27 I I 1 I 
I I I I I 

23 111 12 I 27 I I I 
I I I I t 
l l I I I 

24 111 12 I 27 I I I 
I I I I I 

25 I 11 12 I 27 I I I 
I I I I f I 

26 111 12 I 27 I I I I 
I I I I I I 

2 7 I 11 12. I 2 7 I I I I 
I I I I I 
I I I I I 

2A 1 I 3 6 I I l I 
I I I I I 

28 1 I 3 6 I I I I 
I I I 

2C 1 3 6 I I 
I I 

20 1 3 6 I I 
I I 

2E 1 3 6 I I 
I I I I 
I 2F 7 8 2 3 I 7 I I 
I I I I 
I I I I 
I 30 1 I 3 6 I I 
I I I I 
I 31 7 8 23 I 7 l I 
I I I 

• ~UST ADO 5 ~C FOR RfGISTER RELEASE 



- ---------------- .-

I CONTROL DATA I E N G I N E E R I N G NO. 10358026 , _____________ , 
DATE 

I Corooratlon I s p f c I F I c A T I 0 N PAGE 32 
-~.-.--~---------

~ REV. 02 

-----~------~----- SUPER COMPUTER OPE RAT I m:s ---------~-~------

Tab le 3.2-1 Scalar Instruct I or Times Ccont•d.) 

I Issue I Result ~vail. IUnlt Busy I 

-----------------------------------------------------1----------1 
IInstructlons 1 NB I ISB I OSB I S.S. I ~.F. I HEM I L/S IO/CI 

'======-=.:...::..:.==-============-=-=====-=-===~====~=--=--==-=-======.::..::..::=~===.::.=..::=' 

32.ox 
32.1x-3x 

32· '4X 
3z.5X-7X 

32.ex 
32.9X-BX 
32.cx 
32.DX-FX 

••33 

34 

35 

36,R=T,S=O 

36,R=T,SftO 

36,R~T 

38 

3C 

30 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2 
2 

20 
20 
20 
20 

20 

1 

1 

,. 

1 
I 
I 
I 
I 
I 
I 
I 

1 I 
I 

1 I 
I 

I 
I 
I 
I 

I I 
I g 2l+ I 
I 9 21+ I 
I I 
I 21 36 I 
I 21 36 I 
I 21 36 I. 
I 21 36 

31 46 

8 23 

• MUST ADO 5 MC FOR REGISTER RELEASE 

3 

I 
I 
I 
I 
I 
I 
I 
I 
I 

1 I 
I 
I 
I 
I 
I 
I 
I 

5 I 
I 

5 I 
I 

•• ~UST BE TREATED LIKE A VECTOR INSTRUCTION 

4 

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

8 I I 
I I 

8 I I 
I I 



.. _._. _____________ 

I CONTROL DATA I E N G I N E E R I N G NO. 10358026 

1-------------1 OATf 

I Corooration I s p E c I F I c A T I 0 N PAGE 33 ______ ..., ___ .., ____ 
" REV. 02 

------------------ SUPEP COMPUTER OPERATICNS ------------------

Table 3.2-1 Scalar Instruction Times {cont•d.J 

~'~ 

------~--------~-----~-~-------~------~~~~-----~~--
I Issue I Result Avail. I Unit 9usy I 

----------------------------------------------------1----------1 
I Instructions I NB I !SB I OSB I s.s. I P.F. I MEM ' LIS I DIC I 

·==~=~====.::..:::===.::.::..::=====-::.:.==---------------------------~===~===· 
I I I I I I I 

I 3E I 1 I I 1 4 I I I 

I I I I t I I 

I 3F I 1 I I 1 4 I I I 

' I I t I I I 

I I I I I 

I 40 I 1 I 5 8 I I 

I I I I I 

' 41 I 1 I 5 8 I I 

I I I I I 

I 42 I 1 5 8 I 

I I I 

I 4 l+ I 1 5 8 I 

I I ' 
I I 

45 1 5 8 I 
I 

46 1 5 8 I 
I 

48 1 5 8 I 
I 

l+ 9 1 5 8 I 

t+B 1 5 6 

' t+C 1 I 30 33 26 

I 

40 1 I 1 4 
I 

r+E 1 I 1 4 
I 
I 

4F 1 I 30 33 26 I 

I I I 

I I I I I 

I 50 1 ' I 5 I 8 I 

I I I I I 

I 51 1 I I 5 I 8 I 

I I I I I 

I 52 1 I I 5 I 8 I 

I I I I I 

I 53 1 I I 29 I 32 25 r 

~------------ ----------------~-------------~---------~~--------



. ----------------
ICONT~OL DATA I E N G I N E E R I N G NO. 1035~'126 

: -------------I DATE 
I Corooratlon I s p E c I F I c A T I c N PAGE 34 

-----~----------
~ REV. 02 

-~-----~-~-------- SUPER COMPUTER OPERATICNS ------~-~-----~-~~ 

Table 3.2-1 Scalar Instruction Times {cont•d.] 

I Issue I Result ~va!I. IUnlt Busy I 
----------------------------------------------------·----------· 
IInstructlonsl NB I ISB I OSB I S.S. I P.F. I MEM I l/S IO/CI 

·======.::.::===-:..::.=.==-=======-=====~=..::.::..::=====2~::..=.::.=...::::.=..=.=====::=.=-======· I I I I I I I I 
I 54 I 1 I I 5 8 I I I 
I I I I I I I 
I 55 I 1 I I 5 8 I I I 
I I I I I f I 
I 58 I 1 I I 1 4 I 
I I I I I 
I 59 I 1 I I 5 8 I 
l I I I I 
I I I I 
I 5A I 1 I 3 6 I 
I I I I 
I 58 I 1 I 3 6 
I I I 
I 5C I 1 I 5 8 
I I I 

I 
I 
I 
I 
I 
I 
I 
I 

50 1 I 5 8 
I 

' 5E 1 15 

SF 2 

60 1 5 8 

61 1 5 8 

62 1 5 8 

63 1 1 4 

64 1 5 8 

65 1 5 8 

56 1 5 8 

67 1 1 4 

1• 

10 2• 

t 
I 
I 
I 
I 
I 
I 
I 
I 

-----------~--~- ------------------ -~---------------~---~--~-~--~---

4 MUST ADD 5 MC FOR ~EGISTEF- RELEASE 



-~-------------
I CONTROL O~TA I E N G I N E E R I N G NO. 10358026 

DATE 1-------------1 I N PAGE 35 I Corooratlon I s p E c I F I c A T 0 
~ 

-----~---------
REV. 02 

------------------ SUPER COMPUTER OPERATIONS ------------------

Table 3.2-1 Scalar Instruction Tl~es Ccont•d.J 

---~-~-~--~~--~~------~~~--------------~--~----~-~--
I Issue I Result Avail. IUnlt 9usy I 

----------------------------------------------------!----------· 
l!nstructlonsl N8 I ISe I OSB I S.S. I P.F. I HEM I LIS IO/CI 

'==~===.::=.==-================~-----------------------------------· 
I I I I I I I I I I 
I 68 I 1 I I I 5 8 I I I 
I I I I I I I I 
I 69 I 1 I I I 5 8 I I I 
I I I I I I I I 
I 68 I 1 I 1 I 5 8 I I I 
I I I I I I I 
I 6C 1 I I 54 57 I I 150 
I I I f I 

I I 
60 2 I 4 7 I 

I I 
6E 1 I 3 6 I 

I I 
6F 1 I 5 L+ 5 7 I 5 0 

I I I 

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

I I I 

70 1 I 5 8 I 
I 

71 1 

72 1 

73 1 

74 1 

75 1 

76 1 

77 1 I 
I 
I 

78 1 I 
I 

79 1 I 
I 

7A 1 I 

5 8 

5 8 

53 56 

5 8 

5 8 

5 8 

5 8 

1 4 

5 8 

3 6 

' I 
I 
I 
I 
I 
I 
I 

49 

I 
I 
I 
I 
I 
I 

~-------------------~-----------------------------------------~-



___ ..,_..., _________ 
ICONT~OL DATA I E N G I N E E R I N G NO. 103581)26 

1-------------1 DATE 
I Corporation I s p E c I F I c A T I 0 N PAGE 3o 
-----------~------ " REV. 02 

--------~--------- SUPER COMPUTER OPERATIONS ----------------~~ 

Table 3.2-1 Scalar Instruction Tiwes [cont'd. 1 

-~-------------~--~----~----~--------------~---~---

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

I Issue I Result Avail. IUnlt Busy I 

----------------------------------------------------·----------· 
IInstructlonsl NB I ISB I OSB I S.S. I R.F. I MEM I LIS I O/CI 

·=-====-=.::.=.::=.::.::========~===-===~.::..::====.::..::.=~=~==-=-=.::..::=.::..::=-.::..::=~======-=' I I I I I I I I I 
I 78 I 1 I I I 3 6 I I I 
I I I I I t I I 
I 7C 1 I I I 3 6 I I I 
I I I I I I I 
I 7E 1 I I 15 I I 1• I 
I I I I I 
I 7F 2 I I I 10 I 2 4 

I I I 1 

80.XOOX-X 8 9 

so.xo1x-x 3 

eo.x1ox-x 11 12 

so.x11x-x 2 

01.xoox-x 8 9 

s1.xo1x-x 3 

B1.X10 x-x 11 12 

s1.x11 x-x 2 

e2.xoo x-x 8 9 

s2.xo1 x-x 3 

e2.x10 x-x 11 12 

82.X11 x-x 2 

24 

27 

24 

27 
I 
I 
I 

' 24 I 
I 
I 
I 

27 I 
I 
I 
I 

5 

6 

5 

6 

5 

6 

I I 
8 I I 

I 
I 
I 
I 
I 

s + s• .. 

6 

15+8•• 
I 
I 
I 

9 

8 

g 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I I 
I 
I 
I 

I 
I 
I 
I 
I 
f 
I 
I 
I 
I 
I 

-------~~--------- --------------~--- ------------------~------~ 

• HUST ADO 5 MC FOR REGISTE~ RELEASE. 

••output to be stored In Reglster C ls available at 5 cycles and Y 
at ~ cycles. Y may te used from the S~ortstop at tlme 5. C can 
not be shortstoooed. 



___ .. ___________ 

I CONTROL OATA I E N G I N E E R I N G NO. 10358026 
DATE 1-------------1 PAGE 37 I Corooratlon I s p E c I F I c A T I 0 N 

~ 

---------~--~-~ 
REV. 02 

------------------ SUPER COMPUTER OPERATIONS ------------------

Table 3.2-1 Scalar Instruction Ti~es Ccont•d.J 

I Issue I Result Avail. IUn!t Busy I 

----------------------------------------------------1----------1 
Jinstructl~nsl NB I IS8 I OSB I S.S. I R.F. I MEM I LIS IO/CI 

'==========..::.::.========~==-=====~.::..::.::.=====.::..==.:..::.::.::..::.::::.=::=..::.=..:.=~===~::..::=I I I I I I I I I I I 
I 83.XOO X-X 8 I 9 I 24 I I 8 I I 1 I 
I I I I I I I I t 
I 83.XO! X-X 3 I I I 5 J5t8• ... I I I I 
I I I I I I I 
I 83.XiO X-X 11 I 12 I 27 I I I 
I I I I I 

B3.X11 x-x 2 I 6 I 9 
I I 
I I 

84.XOO x-x 8 I 9 2l+ I 8 

I I 

84.XO! x-x 3 I s I s+s•• 
I I 

e4.x10 x-x 11 I 12 27 I 
I I 

er+.X11 x-x 2 I b I 9 
I I 

I I 

85.XOO x-x 8 I 9 24 8 I 

I I 

ss.xo1 x-x 3 5 s+s•• I 

es.x10 x-x 11 12 27 

es.x11 x-x 2 6 9 

Bo 8 23 

BE 1 1 l+ 

BF 1 1 4 

co 1 1 4 

CE 1 1 4 

~------------------~--------~--------------~----~-----~--~------

••Cutput to be stored In Register C ls available at 5 cycles and Y 
at 8 cycles. Y may be used from the Shortstop at time 5. C can 
not be shortstopp~d. 



______ ..., _________ 

I CONTROL DATA I E N G I N E E R I N G NO. 1'1358026 

1-------------1 DATE 
I Corooratlon I s p E c I F I c A T I 0 N PAGE 36 
.... --~---.-,------- 4! REV • 02 

------------------ SUPER COMPUTER OPERATIONS ------------------

Table 3.2-2 

Oef lnltlons for Table 3.2-2 

32M = 32 Mode Operation 
E.4M = 6~ H~de Ooeratlon 
PLS = Pipe Line Size (Number of elements per minor cycle) 

\ 
A I 
8 I 

=The celling defined as the nearest Integer greater than 
or equ a I 

C I These letters stand for usable lenqth of their resoectlve 
X I f lelds, that ist s•s field length of a field etc. Usable 
Y > field length means 9lven field or sometimes reoulres the 
Z I subtraction of its offset. 
R I 
S I 
T I 

I 

-- --CR= I _LI 
I PLS I 

-- -
ZR= I _z_1 

IPLSI 

- -BR= I _!l_ I 
IPLSI 

-- -AR= I _A_I 
IPLSI 

ABR= l_.A_I OR •-~-' Use smaller of the two 

T RA = 

IPLSI IPLSI 

I - \ 
I I I I I 
I t P I I 
\ I 

I -- ~ \ 
I I _R I + I _ _s I I 
I 116 I Ito I I 
\ I 



---------------
I CONTROL DATA I E N G I N E E R I N G NO. 10358026 

1-------------1 DATE 
I Corporation I s p E c I F I c A T I c N PAGE 39 ____ ,. ______________ ~ 

t REV. 02 

---··------------- SUFf P COMPUTER OPERATIONS ------------------

Table 3.2-2 

Oef lnltlons for Table 3.2-2 (Continue~) 

I -- -- \ I -- - -- -- \ 
I I _LI I I I _f. I + 1_5 I I 

TRB = I IR +SI I I 116 I 115 I I 
\ I \ I 

I -- -- \ I -- - -- - \ 
TRC = I I I I I I I _£ I + IS-RI I 

I I s I I I 116 I 116 I I 
\ I \ 

TR = I I I I R I 
I 2 I or I 2 I Use l3rger of the two results. 

-- --
RR = 1_&_1 

I PL st 

-- -
TRO = I _I_ I 

IPLSI 



. . .. ---------.-.-------
I CONTROL DATA I E N G I N E E R I N G NO. 10358026 

r-------------1 DATE 

I Corporation I s p E c I F I c A T I c N PAGf 40 _____ ,_ ___________ 
"' PEV. 02 

------------------ SUPER COMPUTER OPER~TICNS ------------------

Table 3.2-2 
VECTOR/STRING INSTRUCTION TIMES 

-~~-----~~-~-~---------~-----~-~-----~--~-~-----~~-~~~--~------~-~-----
I I I ~< PL S I 

I I 1-------------------------------1 
I I Issue I 8usy I Notes I 2 Ploe I 4 Pipe I 
I 1-------1--------1 1---------------1---------------1 
IInstructionl INB I VBA I I 32M I fl+~ I 32H I 64M I 
1--------------------------------------------------------------------1 
I 00 I I I I I I 

Ot 23 I I I I I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

02 23 I I I I 
07 23 I I I 
08 14 I I 
09 MONITOR TO J08 I I 

OA 
09 

15 

16 

17 
18 
19 
1A 

18 

1c 

10 

tE 
1F 
28 
2q 

37 
39 
3A 
38 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

187 TWO PIPE I 
123 FOUR PIPE I 

J08 TO MONITOR I I 
190 TWO PIPE 
126 FOUR PIPE 

14 
23 
14 

I 
I 
I 

54+TRA 1------
1 

11+ 135+TR8 1------
1 I 

1'+ f 35+TRB 1------
1 

23 
23 
23 
23 

23 

14 

14 

16 
16 
16 
?3 

15 
15 
15 
zo 

31+TRC 

3t+TRC 

133tRR 
I 37+RR 
137+TRO 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

-------
~-----

___ ._._ 

-----
------

I 
I 
I 
I 
I 
I 

' I 
I 

16 16 

16 16 

16 16 

16 16 

16 16 

16 16 
16 16 

2 2 t 
I 
I 
I 
I 
I 
I 

16 ' 
I 

16 I 
I 

16 I 
I 
I 
I 
I 
I 
I 

16 

16 

16 
16 

2 

16 

16 

16 

16 

16 

16 
16 

2 

--------~---~------------~---~-------------------~---~---~-~~-~~~--~~-



I ~· I 

_____ ,. __________ 

I CONTROL DATA I E N G I N E E R I N G NO. 1035~026 

1-------------1 DATE 
I Corooratlon I s p E c I F I c A T I 0 N PAGE 41 ____________ ,,_, ____ ,_ 

"I., REV. 02 

------------------ SUPER COMPUTER OPERATIONS ------------------

Table 3.2-2 
VECTOR/STRING I~STRUCTION TIMES 

·-
----~-- -~~-----~--~- ------~--~---~------~--------~-~-----~~~-~- ----~--

I I PLS I 

' ·-------------------------------· 
I Issue I 9usy I Notes I 2 °ioe I 4 Ploe I 
1-------1--------1 r---------------1---------------1 

Instructionl IN9 I VBA I I 32M I 54M I 32M I 64M I 

-~~-----------------------------------------------------------------· 
43 I 23 I I I 
47 I 23 I I I 

4A 
56 

57 
6A 
70 R= 0 

70 RtfO 

80 
31 
82 
83 

81+ 
85 
86 
87 

88 
89 
8A 
89 

8C 
8C 
80 
8E 

BF 
8F 
qo 
91 

92 
93 
93 
94 

G0=1 
GO=O 

GO=i 
GO=O 

G0=1 
GO=O 

I I I I 
I 23 I I I 
I 15 I I t 
I I I I 
I 23 I I I 
I 2 3 I 
I 28+TR 
I 
I 56+TR 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

17 
17 
17 
17 

17 
17 
17 
17 

18 
18 
17 
18 

18 
18 
23 
23 

18 
18 
17 
17 

17 
17 
17 
17 

i 
I 
I 
I 
I 
I 
I 
I 

34+CR 
34tCR 
34+CR 
34+CR 

34+CR 
34+CR 
34+CR 
34+CR 

3t++CR 
34+CR 
34+CR 
34+CR 

50+CR 
62+CR 

50+CR 
o2+CR 
34+CR 
34+CR 

34+CR 
so+cR 
62+CR 
34+CR 

I -----
1 
I 
I 
I 
I 
I 

.., ____ 
-------
---- -
-----
-----
----~ 

--- --__ _. ___ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

4 
4 
4 

4 

4 

4 
4 

4 

·61 

·61 

4 
4 

4 
.51 

4 

2 
2 
2 
2 

2 
2 
2 
2 

2 
2 
2 
2 

.32 

• 32 
2 
2 

2 

.32 
2 

8 
8 
8 

8 
8 
8 

8 
8 

8 

1.22 

8 
8 I 

I 
8 I 

1·22 I 
- I 
8 I 

4 
4 
4 

4 
4 
4 
4 

4 
4 
4 
4 

.54 

·64 
4 
4 I 

I 
4 I 
- I 

• 6 t+ I 
4 I 

-------~-~-~--------------------------------- ------------------~-----



------------------
I CONTROL OATA I E N G I N E E R I N G NO. 103561)26 I > • 

1------------- I DATE 

I Corporation I s p E c I F I c A T I 0 N PAGE 42 
_ .. ____ ..... ~ ... -------- 111!. REV. 02 

------------------ SUPER COMPUTER OPERATIONS ------------------

Table 3.2-2 
VECTOR/STRING INSTRUCTION TIMES 

----~---~---~-~~-~--~~-------~~----~-----~---------~----~~----~--~--~~ -I I I PLS I 
I I 1-------------------------------1 
I I Issue I Busy I Notes I 2 Plpe I 4 Pipe I 

I 1-------1--------1 1---------------1---------------1 
IInstructlonl INB I VBA I I 32M I 64M I 32M I 64M I 
1--------------------------------------------------------------------
1 95. I 17 I 34+CR I ----- I 4 2 I 8 I 4 
I 96 I 17 I 3 4 +CR I - - - - - 4 - I 8 
I 97 I 17 I 3r++CR I ----- 4 - I 8 
I 9 8 I 1 7 I 3 4 +CR I - - - - - 4 2 I 8 
I I I I I 
I 99 I 17 I 34+CR I ----- 4 2 I 
I 9A I 17 I 34+CR I ----- 4 2 I 
l 9 8 I 17 l 3 4 +CR I - - - - - 4 2 
I 9C I 17 I 34+CR I ----- 2 
I I I I 
I 90 I 17 I 34+CR I -----
1 9E I 23 I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

9F 23 I I 

AO 
Ai 
A2 
A3 

A4 
A5 
AG 
A7 

A6 
A9 
AA 
A8 

AC 
AC 
AO 
AE 

AF 
AF 
97 

G0=1 
GO=O 

GO=i 
GO=O 
G5c7=0 

1 
2 

4 
5 
6 

19 
19 
19 
23 

20 
20 
23 
20 

20 
20 
23 
23 

20 
20 
18 

63+AR 
18 

18 
61+-AR 

18 

I I 
I 69+ZR .1 -----
1 69•ZR I -----
1 69+ZR 
I 
I 
I o9+ZR 
I 69+ZR 

69+ZR 

69+ZR 
_ ... ____ 

69+ZR --~ _,.. 

o9+ZR -----
B5+ZR ---------
q7+ZR -~-----

85+ZR -----­
g7+ZR l------
55+AR 1------

1--- - --
40+CA 1------

1(43+9R)11------
1 53+-AR 1------
1 1------
1 8+CA 1------
1(48+8R)l1------

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

4 
4 
4 

4 
4 

4 

·61 

•01 

• 8 
.8 

4 

• 8 
• 8 

4 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2 

2 
2 
2 

2 
2 
2 -
2 
2 

2 

.32 

.32 
.8 
• 3 

2 

.8 
• 8 

2 

I 

6 
8 
8 

8 

8 

8 ' 8 I 
- I 

I 
8 I 
6 I 
8 I 

- I 
I 

8 I 
8 I 

8 

1.22 

.6 
• 6 

8 

.6 

.8 
6 

4 
4 
4 
4 

4 
4 
4 

4 

- I 
.54 I 

I 

.64 
• 8 
• 8 

I+ 

.8 

.8 
4 

-------~---~ -------------------------------------~--~----------~~-~-~ 



. . I . 
I _ ... ------~-------

ICOt\TROL OATA I E 'N G I N E E R I N G NO. 10358026 

1-------------1 DATE 
I Corporation I s p f c I F I c A T I () N PAGE ~3 

_ .. _ .. ~ ... ------- .. - - z REV. 02 

------------------ SUPER COMPUTER OPERATIONS ------------------

Oable 3.2-2 
VECTOR/STRING INSTRUCTION TIMES 

~----~~---~-------~~~--~-----~--~----~----~-~--~-------~--------------
I I I PLS I 
I I t-------------------------------1 
I I Issue I Busy I Notes I 2 Ploe I 4 Ploe I 
I 1-------1--------1 1---------------1---------------1 
IInstructlonl IN9 I V8A I I 32M I 64M I 32M I o4M I 
l--~-----------------------------------------------------------------
1 BB I 17 I 34+CR I ----- 3.8 1.9 3.8 1•9 
I 99 I 23 I 
I I 
I 9A G567=1J 17 52+AR I -----
1 =t o3+AR I 
I =2 18 32+CA I -----
1 (48tBRJJI -----
1 =4 17 22+AR I -----

BB 
ac 
BO 

co 
Ci 
c2 
C3 

Ci. 
cs 
C6 
C7 

C8 

C9 

CA 

CB 

=5 32+AR I 
=6 18 8+CA I -----

18 
16 
18 

21 
21 
21 
21 

20 
20 
20 
20 

16 

16 

16 

16 

26 
19 
17 
19 

(48+8R) 11 -----
1 

36+ZR I -----
3o+ZR .1 -----
40+ZR I -----

51+A9R 
51+ABR 
51+A9R 
51+ABR 

36+ZR 
36t-ZR 
36+ZR 
3o+ZR 

1 
I -----
1 -----
1 -----' -----
1 
I -----
1 -----
1 -----
1 -----
1 

15+[ A I ----­
(62+BR) JI-----

15+CA I -----
<&2+BRJ I -----
15+[ A I -----

(62+9R> l I-----
15+CA I -----

(62+BR) JI -----

48t-AR 
47+AR 
34+CR 
3t++CR 

1 
I -----
1 -----
1 -----
1 -----

• 8 
• 8 

• 8 
.8 

4 
4 
4 
4 

'+ 

4 

4 

• 8 
.8 

2 

.8 

.8 
2 

2 
2 
2 I 

I 
2 I 
2 I 
2 I 
2 I 

2 
2 
2 
2 

2 

2 

2 

2 

2 
2 
2 
2 

I 

• 8 
.8 

8 

.8 

.8 
8 

8 
8 
8 I 

I 
8 I 
8 I 
8 I 
8 I 

8 
8 
6 
8 

6 

6 

8 

e 

8 
8 
8 

• 8 
• 8 

• 8 
.8 

4 
4 I 

I 
4 I 
4 I 
4 I 
4 I 

4 
4 
4 
4 

4 

4 

4 

4 

4 
4 
4 
4 

cc 
CF 
00 
01 
-------~~-~~-----~------------~------------- -----~-----~-~~~~~~--~~~ 



. . ' 
• .. I . .. ----------------

I CONTROL DATA I f N G I N E E R I N G NO. 10358026 

1-------------1 DATE 
I Corooratlon I s p E c I F I c A T I 0 N PAGE 41+ 

---------~-----~-
~ REV. oz 

------------------ SUPER COMPUTER OPERATIONS ------------------

Table 3.2-2 
VECTOR/STRING INSTRUCTION TI~ES 

....,.._ 

-~~-~------~--~-~-~--------~~--------~-~-------~------~------~--~-----I I I PLS 
I ·-----~-------------------------· 

Issue I Busy I Notes I 2 Ploe I l+ Pipe 1 

-------1--------1 1---------------1---------------1 
I Instruct Ion INB I VBA I I 32M I 64M I 32M I 64M r , _"."' _________ 

~~-~---~-----~----~--------------------~---~----~-~~----
I I I I 

' D2 23 I I I 

I 03 23 I I I 

I 04 17 I 34+CR ------ 4 2 I 8 I l+ 

I D5 19 I 34+CR 
_____ ... 

4 2 I 8 I 4-

I Do 23 I I 

I I I I 

07 I 23 I I 

08 I 21 I 48+AR 1 1 1 1 I 1 

09 I 21 I 48 +AR 1 1 1 1 I 1 

DA I 21 I 75+AR 2 1 1 1 1 

I I 
08 I 21 76+AR 2 1 1 1 1 

DC I 21 ~6+A9F 2 1 1 1 1 ' 
DO I 23 - I 

OE I 23 - I 

OF 17 29+CR ------ 1 1 1 1 I 
I 

EO 23 
I 

E1 23 
I 

E2 23 I I 

E3 23 I I 
I I 

Et+ 23 I I 

E5 23 I I 

Eo 23 I I 

E7 23 

E8 23 
E9 23 
EA 23 
EB 23 

I 
EC 23 I 
ED I 23 I I I 

EE I 23 I I I I 

EF I 23 I I I I 

I I I I I 

FQ I 17 I 3 0 +-CR I -- - -~ I 16 I 16 16 16 

Ft I 17 I 30+CR I ----- - I 16 I 16 16 16 

F2 I 17 I 3 Q+CR I .------ I 16 I 16 16 16 

F3 I 17 I 30 +CR I ------ I 16 I 16 16 16 

--~--------~----------------------------------------~----------------~ 



~ . ,. -. .. ----------- .. ---~--
ICOt\TROL OAT A I E N G I N E E R I N G NO. 10358026 

·-------------· DATE 

I Corporation I s p E c I F I c A T I 0 N DAGE 45 

-~----------- ... -- ~ REV. 02 

------------------ SUPER COMPUTER OPERATIONS ------------------

Table 3.2-2 
VECTOR/STRING INSTRUCTION TI~ES 

-----~------~~~~-----------~---~---~-----~------------~--------~------
I I PLS I 

' I 
I 

I 1-------------------------------1 
I Issue I 13usy I Notes I 2 Ploe I 4 Plpe I 

' IInstructionl INB I VBA I I 32M I 64H I 32~ t 64~ 
·--------------------------------------------------------------------

1-------1--------1 r---------------1---------------1 

f ft 17 30+-CR I ---~-- 16 I 16 16 I 16 

f 5 17 3Q+CR I ------- 16 I 16 16 I 16 

Fo 17 30+CR I ----- 16 I 16 16 I 16 

I ' I 

F7 17 30+CR I ----- 16 I 16 16 I 16 

F8 17 35+CR I -. ... --~ 2 I 2 2 I 2 

F9 23 I I I 

FA 23 I I I 

I I I 

F3 23 I I I 

FC ?3 I 

FD 23 I 

FE 23 I 

I I 

FF I 23 I 
I I 
I I 
I I 
I I 
I I 

I 
I 
I 
I 

-------~-----~---------------------------------------~-----------~----



' 
______ ,._._. ____ ,... __ 

• ( .. l " a. I CONTROL DATA I E N G I N E E R I N G ~o. 10358026 
1------------- I QATE 

' Corooratlon I s p E c I F I c A T I 0 N PAGE r+o 
--------------~--

~ REV. 02 

------------------ SUPER COMPUTER OPERATIONS ------------------

NOTES 

1· For each new Max/Min add 16 ml~or cycles. 
2· Each discontinuity ln data flow adjs 8 minor cycles. 
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CYBER 205 

NOMINAL PERFORMANCE 

I 

64-bit VECTOR ADD 

32-bit 

VECTOR MULTIPLY 64-bit 

32-bit 

LINKED A~D, l'lUL T~PL Y 64-bit 

32-bit 

TRANSMIT 64-bit 

32-bit 

VECTOR DIVIDE 64-bit 

32~-bit 

SliJAP -single 64-bit 

double 64-bit 

SQUARE ROOT 64-bit 

32-bit 

ALL TIMES IN MICROSECONDS 

2-PIPE It-PIPE 

1-02 + L/100 1-02 + L/200 

1·02 + L/200 1·02 + L/400 

1-04 + L/100 ·I ·04 + L/200 

1-04 + L/200 l ·04 + L/400 

* 1·48 + L/100 1-48 + L/200 
,., 1-48 + L/200 1-48 + L/400 <T' 

I 

1-02 + L/100 1·02 + L/200 

1·02 + L/200 1·02 + L/400 

1-60 + L/16 1-60 .. .- L/ 32 

1-36 + L/3· 5 1·36 + L/ 61 

0-56 + R/100 

1·12 + R/100 

l·bO + L/16 1-ba + U32 

1-36 + L/30 • 5 1·36 + L/61 

* START-UP TIME I-JOT VERIFIED 

CJP 
8/20/80 



SPARSE ADD 64-bit 

32-bit 

CYDER 205 

NOMINAL PERFORMANCE 

2-PIPE 

1·76 + Z/100 

1·76 + Z/200 

lJ-PIPE 

1·76 + Z/200 

1·76 + Z/LJOO 

{all Boolean ~onnectives} {skips on runs of lb~ 8, 4 or 2 zeros} 
{the only difference ·in timing Vector & Sparse is start-up;0-74} 

SPARSE MULTIPLY 64-bit 1·78 + Z/100 1·78 + Z/200 

32-bit i-78 + Z/200 1·78 + Z/400 

SPARSE DIVIDE 64-bit 

32-bit 

GATHER 

SCATTER 

MASK 

! 

random 

periodic 

random 

periodic 

64-bit 

32-bit 

COMPRESS 64-bit. 

32-bit 

MERGE 64-bit 

32-bit 

2·34 + Z/14 

2· 10 + Z/25 

1·38 + L/40 

0·78 + L/40 

1 · bb ,,_ L/llO 

l-ll2 + L/40 

1·08 + Z/100 

1~08 + Z/200 

l ·00 + Z/100 

1·00 + Z/200 

1·16 + Z/100 

l • 16 + Z/200 

ALL TIMES IN MICROSECONDS 

2 .. 3t• + Z/2.8 

2·10 + ZI 50 

.1·08 + Z/200 

1-08 + Z/400 

l ·00 + Z/200 

I ·DO + Z/400 

1·16 + Z/200 

1-16 + Z/400 

CJP 
0120180 



' ., 

CYBER 205 

NOMINAL PERFORMANCE 

SELECT 

conPARE 

SEARCH 

64-bit 

32-bit 

64-bit 

32-bit 

64-bit 

3C:-bit 

M4~ K f. D w o RV SE It ~c H "t-- ~;t­

MAXIMUrl 

MINIMUf1 

SUM double precision 

PRODUCT single precision 

INNER PRODUCT double 

BIT LOGICALS 

BIT COMPRESS 

BIT MERGE 

BIT MASK 

2-PIPE '-I-PIPE 

1·72 + pipe rate 

i .. 12 + pipe rate 

d-32 + {0-3D+A}*~l-24 + piperate> 
f,~2,-t- t-/.oo /. ~2 T L/,_o~ 

* 1·72 + L/ 50 

* 1·72 + L/50 

* 2·32 + L/50 

... 2·52 + L/50 "'" 

* 2-32 + L/50 

D· 94 + C/800 

1·36 + X/800 

D-98 + Z/800 

D-98 + Z/800 

* START-UP TIME 
·NOT VERIFIED 

CJP 
o/20/[)0 


